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ABSTRACT
Tea Gardens generally produce two kinds of waste materials such as Tea Factory waste (TFW) and Pruning Litter (PL).

Minimum 2 % of TFW is produced as by - product during processing of tea contributing a huge quantity as waste material.
Similarly during pruning operations considerable amount of biomass are produced. Both the bio-waste materials can be
managed by biological process to produce value added organic supplement to enrich the soil of tea plantation. During the
present study different physico-chemical properties, viz. pH, P2O2, K2O and nitrogen’s of TFW were analyzed. In TFW the value
of Total soluble solids ranged (27.2-31.1%) and Crude fiber ranged (25.83-31.12%) and Caffenine amount ranged (23.14-
27.94%) and Total ash ranged (3.15-6.54%)  The aflavin ranged (0.45-0.76%) and the arubignins ranged (18.45-21.32%).   In
TFW and PL some beneficial and active microbial populations are found which can be used in tea plants after making value
added compost to increase their natural productivity. In this study focus was given to explore the beneficial and active
microorganisms found in TFW and PL and found some beneficial microbes such as Actinomycetes, Azotobacter, Azospirillum
and Phosphate solubilizing bacteria respectively.
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Introduction
Tea is a popular drink made from the Camellia

sinensis (L) Kuntze. Tea of Assam is famous all over the
world due to its quality and properties. It is the most
economically important crop of the country. This plant is
widely distributed in acidic soils of tropic and sub-tropical
region of the world.  In 2018, Assam had produced 691.91
million kg tea and in 2019, Assam produced a whopping
715.79 million kg of tea, which are 51.55% of the all India
tea production that year (Tea Board of India). In the
processing of tea generally the two leaves and a bud are
plucked from the tea plants and are processed for
producing various grades of teas. In tea gardens two kinds
of waste materials are produced : Factory tea waste (FTW)
and Pruning litter (PL). In the processing of tea leaves, a

measurable quantity of wastes are produced in the tea
processing factories which are either left as waste
material or of less economical value. Apart from this, in
the tea gardens during  pruning operation huge quantity
of pruning litter are produced which may be converted to
value added organic fertilizer.

In India, yearly production of tea is 27.4% of total
world production14. During the tea processing period the
fibre portion of the tea is discharged from tea factory.
The tea waste is a by-product from tea dust after
decaffeination process which is a solid waste that can
be used in various ways. Apart from losing the economic
value of the waste, a huge amount of capital is expended
in disposing it. Moreover the wastes constitute
environmental hazards through indiscriminate dumping
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and incineration. Tea waste can be a great source of
biodegradable garbage and it can make a good source of
compost as well. The compost prepared by using tea
waste increases concentration of essential nutrients
needed for plant growth and development as compared
to inorganic fertilizers6.

Pruning is very important practice, next to the
plucking of tea leaves in gardens which basically directly
determines the quality and productivity of tea plants. Tea
plants are pruned every year to obtain a given form and
height and to obtain healthier and better quality of tea
plants. Pruning must be done periodically and if pruning
is not done or is delayed, the size and weight of growing
shoots reduces on plucking12.   Pruning increases the
lateral branches and number of tender leaves of tea plants
so it is a essential agronomic practice8,9.

To increase the productivity and less infection of
pests and diseases, all tea plants are pruned every year
all over the world, pruning increases the branching,
improves tea quality and suppress the diseases7,17. The
pruned branches of tea plants, leafs contain considerable
amount of nutrients which after the decomposition returns
to the soil and increases the fertility of soil, improves the
physico-chemical properties of soil16. After the
decomposition of pruning litter would produce allelopathic
compounds such as phenol, alkaloids and flavanoids,

TABLE-1: Amount of Nitrogen, phosphorus and
potassium in the Tea Factory Waste (TFW) of
different gardens of Golaghat District of Assam

S. Name of  N(%) P2O2 K2O
No the Tea (%) (%)

Estate

1 Athabari 2.45 0.50 1.47

2 Behora 2.51 0.51 1.49

3 Borjan 2.49 0.52 1.47

4 Doria 2.51 0.46 1.39

5 Halmora 2.48 0.45 1.30

6 Hatikhuli 2.56 0.47 1.67

7 Hautoli 2.49 0.56 1.49

8 Negheriting 2.40 0.49 1.45

9 Pavojan 2.60 0.58 1.48

N= Total Nitrogen, P2O2= Phosphate, K2O= Potassium

TABLE-2 : Amount of Total soluble solids, Crude fibre, Caffenine, Total ash, Theaflavins and Thearubigins
                in the Tea Factory Waste (TFW) of different gardens of Golaghat District of Assam

Name of tea estate TSS(%) CF(%) Ca(%) TA(%) Th(%) Tb(%)

Athabari 27.9 26.98 25.46 6.45 0.64 18.46

Behora 28.9 29.25 27.78 3.15 0.45 19.34

Borjan 29.8 26.93 23.14 6.54 0.65 19.42

Doria 29.4 25.83 24.34 5.35 0.46 19.34

Halmora 31.1 28.12 23.23 5.57 0.76 21.32

Hatikhuli 29.2 28.56 23.34 4.23 0.45 18.45

Hautoli 30.1 29.83 27.94 3.21 0.56 20.21

Negheriting 27.2 28.01 26.93 6.53 0.65 19.42

Pavojan 28.8 31.12 27.23 3.22 0.56 21.23

TSS=Total Soluble Solids, CF=Crude fibre, Ca= Caffenine, TA=Total ash, Th=Theaflavins, Tb= Thearubigins
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TABLE-3: Estimation of beneficial microbial population from TFW of different Tea Estates, of Golaghat district

Athabari Tea Estate Behora Tea Estate Borjan Tea Estate

Observation in 72 hours (cfu/g) Observation in 72 hours (cfu/g) Observation in 72 hours (cfu/g)
sample is 105 Dilution sample is 105 Dilution  sample is 105 Dilution

   Active microbes Mean    Active microbes Mean    Active microbes Mean

 Phosphate solublizer 6.6  Phosphate solublizer 4.3  Phosphate solublizer 8.3

Azotobacter 2.6 Azotobacter 3.3 Azotobacter 3.3

Azosprilliunm 8.0 Azosprilliunm 5.3 Azosprilliunm 10.0

Actinomycetes 2.6 Actinomycetes 1.0 Actinomycetes 3.3

Doria Tea Estate Halmora Tea Estate Hatikhuli Tea Estate

Observation in 72 hours (cfu/g) Observation in 72 hours (cfu/g) Observation in 72 hours (cfu/g)
sample is 105 Dilution sample is 105 Dilution  sample is 105 Dilution

   Active microbes Mean    Active microbes Mean    Active microbes Mean

 Phosphate solublizer 5.6  Phosphate solublizer 3.5  Phosphate solublizer 7.1

Azotobacter 2.6 Azotobacter 6.1 Azotobacter 3.1

Azosprilliunm 7.1 Azosprilliunm 4.0 Azosprilliunm 9.0

Actinomycetes 3.0 Actinomycetes 2.0 Actinomycetes 2.8

Hautoli Tea Estate Negheriting Tea Estate Pavojan Tea Estate

Observation in 72 hours (cfu/g) Observation in 72 hours (cfu/g) Observation in 72 hours (cfu/g)
sample is 105 Dilution sample is 105 Dilution  sample is 105 Dilution

   Active microbes Mean    Active microbes Mean    Active microbes Mean

 Phosphate solublizer 6.1  Phosphate solublizer 2.5  Phosphate solublizer 7.1

Azotobacter 3.1 Azotobacter 7.1 Azotobacter 2.0

Azosprilliunm 2.6 Azosprilliunm 4.0 Azosprilliunm 10.0

Actinomycetes 6.8 Actinomycetes 3.1 Actinomycetes 2.5
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TABLE-4 : Estimation of beneficial microbial population from PL of different Tea Estates of Golaghat district

Athabari Tea Estate Behora Tea Estate Borjan  Tea Estate

Observation in 72 hours (cfu/g) Observation in 72 hours (cfu/g) Observation in 72 hours (cfu/g)
sample is 105 Dilution sample is 105 Dilution  sample is 105 Dilution

   Active microbes Mean    Active microbes Mean    Active microbes Mean

 Phosphate solublizer 8.6  Phosphate solublizer 7.3  Phosphate solublizer 7.0

Azotobacter 10.6 Azotobacter 7.3 Azotobacter 12.0

Azosprilliunm 6.3 Azosprilliunm 8.6 Azosprilliunm 11.0

Actinomycetes 3.6 Actinomycetes 5.0 Actinomycetes 3.6

Doria Tea Estate Halmora Tea Estate Hatikhuli Tea Estate

Observation in 72 hours (cfu/g) Observation in 72 hours (cfu/g) Observation in 72 hours (cfu/g)
sample is 105 Dilution sample is 105 Dilution  sample is 105 Dilution

   Active microbes Mean    Active microbes Mean    Active microbes Mean

 Phosphate solublizer 9.1  Phosphate solublizer 8.1  Phosphate solublizer 6.1

Azotobacter 10.1 Azotobacter 7.1 Azotobacter 11.1

Azosprilliunm 5.6 Azosprilliunm 8.4 Azosprilliunm 12.0

Actinomycetes 2.1 Actinomycetes 4.1 Actinomycetes 3.4

Hautoli Tea Estate Negheriting Tea Estate Pavojan Tea Estate

Observation in 72 hours (cfu/g) Observation in 72 hours (cfu/g) Observation in 72 hours (cfu/g)
sample is 105 Dilution sample is 105 Dilution  sample is 105 Dilution

   Active microbes Mean    Active microbes Mean    Active microbes Mean

 Phosphate solublizer 10.1  Phosphate solublizer 11.1  Phosphate solublizer 9.1

Azotobacter 10.3 Azotobacter 6.2 Azotobacter 8.1

Azosprilliunm 4.2 Azosprilliunm 9.1 Azosprilliunm 7.2

Actinomycetes 3.1 Actinomycetes 3.1 Actinomycetes 2.1
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Phostphate solubilzing Bacteria

Azospirillum Bacteria

Azotobacter Bacteria

Actinomycetes Bacteria

Fig. 1 : Some beneficial microbial population of
TFW and PL of Golaghat District of Assam

Growth of Azotobacter in Pure Culture
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which restrain the microbial activity10.

Material and Methods
Description of the study site:

Golaghat district of Assam is situated 93016/to
94010/ E and 25050/ to 26047/N, total area is 3502 km2.

Sample collection:

Tea pruning litter samples were collected from study
area during 2018-2019. All waste material was collected
from 9 tea gardens of Golaghat district of Assam such as
Athabari, Behora, Borjan, Doria, Halmora, Hautoli,
Hatikhuli, Negheriting and Pavojan tea estate respectively.
After collection the waste material was hand shorted
according to their size and cut into small pieces and
dried in sunlight for 2days to minimize the moisture
content. Simultaneously tea waste material were
collected from the said factory and carried out to laboratory
to determine the physico-Chemical property.

Physico-Chemical properties:

The Available nitrogen content in TFW sample was
analysed11 and available phosphate content was
determined1 and the available potash was estimated3 in
the department of Soil Tocklai Tea Research Institute,
Jorhat, Assam.

Microbial population study method:

For microbial population study serial dilution
techniques13. 10.0 g of tea factory waste (TFW)  and
pruning litter (PL)  were taken in 250 ml conical flask
containing 100 ml sterile distilled water and frantic for 10
to 15 minutes. 20 folds series dilution was prepared of
both the samples and the dilution was made upto 104

dilution of tea waste and 107 dilution of pruning litter. 1.0
ml of the suspension was plated in petriplates with specific
media for isolation of microbes like actinomycetes,
azotobacter, azospirillum and phosphate solubilizing
bacteria. Four different media such as Kenknight (KK),
Ashby,s mannitol agar (Asb), Okon,s Media (Oko) and
Pikovskaya,s Agar (PKV) medium were used to isolate
the four major functional groups of microorganisms.
Bacterial plates were incubated at 280 C for 2 days while

the cultures of actinomycestes were observed at 250 C
after 5 days of incubation period. The plates were
measured for the viable colonies and estimated. Pure
colonies were transferred to PDA slants and stored at 40

C in the culture collection laboratory for further
identification. The bacterial colonies were counted, sub-
cultured and subsequently purified by streak plate
methods2. Fungal isolates were characterized based on
cultural and morphological characteristics of spores and
hyphae mounted in lactophenol and identified by
consulting standard taxonomic monographs4,5.

Result and Discussion
The physico-chemical properties of TFW were

recorded (Table-1). The highest amount of total nitrogen
was found in Pavojan (2.60%) tea estate and lowest in
Negheriting (2.40%) tea estate. The highest total
phosphate was recorded in Pavijan (0.58%) and lowest
in Halmora (0.45%). Total potassium was highest in
Hatikhuli (1.67%) tea estate and lowest in Halmora
(0.45%). The maximum TSS was found in Halmora
(31.1%) and minimum was recorded in Negheriting
(27.2%). In Behora (27.78%) Caffenine was maximum
and in Doria (25.83%) was minimum. The maximum total
ash was recorded in Borjan (6.54%) and minimum was
recorded in Behora (3.15) tea estate. The maximum
amount of Theaflavins was found in Halmora (0.76%) and
minimum was recorded in Behora (0.45%) and the
maximum amount of Thearubigins was found in Halmora
(21.32%) and minimum was recorded in Hatikuli (18.45%)
tea estate.

Conclusion
 In Golaghat district 74 numbers of tea gardens

are found. From this tea estate large quantity of TFW
and PL are produced. Both are important by - products of
different tea factories. These materials are reached in
beneficial microbes, NPK as well as in total soluble solids,
crude fibre, caffenine, cotal ash, theaflavins and
thearubigins. These sources have immense potential in
producing value added organic substance which will
nutritionally improve the tea soil.  This will also be a good
practice of fruitful management of tea waste.
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