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Abstract: The main objective of our research study was to
find out the impact of leftover tea leaves on rate of flowering
and soil fertility. For the comparative study, three different
plants were grown under two conditions; one was grown
only in soil and another was grown in soil with leftover tea
leaves. Tea leaves are known for helping plants to grow
because of their high nutrient value. Therefore, leftover tea
leaves can be directly applied on plants after proper
cleaning and drying as a natural organic source of
nutrients. Thus, it provides an alternative option to replace
chemical-based fertilizers, pesticides and facilitates the
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flowering in plants and growth of stronger root system and
increases soil quality for sustainable organic farming. Here,
the physical and chemical parameters of the soils with tea
leaves and without tea leaves were analyzed using standard
procedures. The impact of leftover tea leaves on rate of
flowering and soil fertility were studied on following
flowering plants, namely: rose, marigold and periwinkle.
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fertility, pH, Nutraceutical value, Plant growth

Introduction:

The botanical name of tea is Camellia sinensis.
Tea plant is an evergreen shrub which belongs to
genus Camellia and family Theaceae. It is the most
widely consumed non- alcoholic beverages around
the world after water. It is one of the most easily
available items in any household. Chemically, tea
leaves are composed of tanning substances,
alkaloids, flavonoids, proteins and amino acids
aroma forming substances, vitamins, minerals and
trace elements (Jha et al 1996). Micronutrients such
as Cr, Fe, Co, Ni, Cu, Zn are present in tea leaves while
macronutrients like Ca, Na, K, Mg and Mn are also
found (Cao et al 1998). Therefore, on the basis of the
overall nutraceutical value of tea leaves, they are
beneficial for promoting plant growth and soil
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fertility.

In countries like India where 80% of the total
tea produced is consumed by the domestic
population. Thus, used tea leaves have given an
alternative solution to use them as organic fertilizers
instead of chemical fertilizers which have hazardous
impact on human health and environment. It is
experimentally proved when tea leaves are added to
plants, they not only providing a boost of NPK
(Nitrogen, Phosphorous, Potassium) to plants,
making them to grow and flower faster but they also
enhancing quality of soil-by-soil nourishment and
oxygenation via microbial activity (Waziretal2018).

To observe the effect of leftover tea leaves on
rate of flowering and soil fertility three flowering
plants were taken: namely Rose, Marigold and
Periwinkle. Rose belongs to genus Rosa and family
Rosaceae; Marigold is the member of genus Tagetes
and family Asteraceae while Periwinkle is included
to genus Vinca and family Apocynaceae. Each plant
was grown in two different conditions: one in under
the influence of tea leaves and other without the
influence of tea leaves. Through this research work,
it is proposed that leftover tea leaves can be used as
an attractive option for organic farming that is
providing a way of chemical-free sustainable
agriculture. Tealeaves can be a great replacement for
chemical fertilizers especially in floriculture and
horticulture. It is also evident that best can be
generated from waste.

Materials and Methods:

Collection of leftover tea leaves: To study the
impact of leftover tea leaves on rate of flowering and
soil fertility, leftover tea leaves were collected in
plastic bags from own houses on daily basis after tea
making and were stored in fridge at 4°C to prevent
decomposition.

Preparation of leftover tea leaves powder:
Collected leftover tealeaves were soaked in water for
about 12 hrs and thoroughly rinsed by water 4-5

times to remove milk and sugar content. After that,
tealeaves were properly squeezed in muslin cloth to
remove extra water and dried under sunlight for 4-5
days on newspaper. Then dried tea leaves were
grinded in mixer to obtain fine tea leaves powder.

Sampling of flowering plants: In order to
compare the impact of leftover tea leaves on rate of
flowering and soil fertility following plants were
taken: namely Rose, Marigold, and Periwinkle. Total
six plants were taken two belong to each plant and
were grouped into two groups-A and B. In group -'A,
three potted plants of each were grown as a control
which contained only soil with the plants. On the
other hand, group- 'B’ plants were taken as an
experimental in which prepared leftover tea leaves
were added in the soil. In group - 'B’ tea leaves were
added at a certain interval with proper amount for
plant growth. The present study was carried out in
the month of October and November in 2022. The
rate of flowering of various plants in groups A" and
'B'were observed and recorded carefully for a period
of one and a half month. The increase in quality and
fertility of soil were also studied by soil analysis.
During the study, height of these plants and number
of leaves were also measured to see the impact of
leftover tea leaves on plant growth on every 10 or 12
days.

Physical and chemical analysis of soil
samples: For soil analysis, soil was taken from plant
pots of groups - ‘A’ and 'B’. About 300gm soil was
collected from each group in a separate plastic
zipper bag. Therefore, overall, six soil samples were
send to the lab for soil analysis. The soil analysis was
done in Chemistry Department of District
Agriculture Office, Mithapur, Patna.

The soil analysis was conducted on 12 different
parameters to understand the impact of leftover tea
leaves on rate of flowering and soil fertility. The soil
analysis was conducted for nutrients such as
Nitrogen (N) Phosphorus (P), Potassium (K), Boron
(B), Sulphur(S), Zinc (Zn), Copper (Cu), Iron (Fe) and
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Manganese (Mn) to compare the changesin chemical
properties of soils taken from two different
conditions. The pH, electrical conductivity (EC) and
organic carbon (OC) content were analyzed to see
the changes in physical properties of soil in
presence and absence of tealeaves

Results and Discussion:

Under the simulated conditions significant
differences were observed in rate of flowering and
soil fertility. Leftover tealeaves also give a significant
impact on plant growth viz. plants height, leaves
color, leaves count and leaves length as evident from
datapresented in tables.

A.Rate of flowering in plants:

In comparison between Group A and Group B,
rate of flowering was increased in Group B of rose
and marigold plant.

Table 1. Rate of flowering in Rose (Rosa

rubiginosa)
Group |No. of Buds Day
Budding | Flowering
A 1 Dis D23
B 1 IDEE Dis

Table - 1 showing the faster rate of flowering in
group - B rose plant as compared to the group - A
rose plant.

Table 2. Rate of flowering in Marigold
(Tagetes erecta)

Group No. of Day
Buds Budding Flowering
A 1 D D,
2 Dag Dy
B 1 Dig D,,
2 D33 D39

Table - 2 showing the early flowering in the
marigold plant of group - B in the effect of leftover
tealeaves compared to the group - Amarigold.

B. Soil fertility increasing effect of leftover
tealeaves:

The pH, electrical conductivity (EC) and Organic
Carbon (OC) content were the physical parameters
that were analyzed to see the effect of leftover tea
leaves on rate of flowering and_soil fertility. The
decreased pH and increased OC are responsible for
increasing soil fertility by enhancing soil aeration,
water retention capacity and soil enrichment. It is
also evident form experiments that tea induced soil
nutrients in turns promotes soil oxygenation via
microbial activity as well as strengthens plant root
system (Waziretal.,2018).

The pH ranges from 6.0 to 6.9 was the estimated
optimum pH that promotes plant growth (Gentili et
al.,2018). The pH of control soil in rose plant,
marigold and periwinkle was 8.16, 8.53 and 8.62
respectively which was slightly decreased to 7.74,
8.22 and 8.25 respectively. In contrast there is no
significant differences was observed, but rate of
flowering occurs faster at low pH than high pH. Tea
leaves waste has been identified as nutrient rich bio-
manure containing potassium, phosphorus,
nitrogen and tanning, which adds on its
nutraceutical value and helps in promoting plant
growth, enrichment of soil nutrients through tea
decomposition (Gurav and Sinalkar, 2013; Wazir et
al,2018).

Physical and Chemical parameters of soil
samples:

1. Rose (Rosa rubiginosa): Rose plants prefer
neutral to slightly acidic soil to grow. Nitrogen is
essential for the growth and development of plants
and nutrients such as phosphorus, potassium,
sulphur etc. are good for proper root development
and flowering.






