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Abstract

A field experiment was conducted at the Research Farm of the Department of Tea Husbandry and Technology, Chaudhary Sarwan
Kumar Himachal Pradesh Krishi Vishvavidyalaya, Palampur (Himachal Pradesh) in pre-monsoon, monsoon and post-monsoon
i.e., from March, 2021 to November, 2021. The objective was to assess the impact of organic nutrient inputs on Tea (Camellia
sinensis L. O. Kuntze). The experiment comprised of 10 treatments with the organic treatment include application of different
nitrogen sources, viz farmyard manure; vermicompost; jeevamrit and vermiwash. The experiment included ten treatments,
including a control group, FYM (Farm Yard Manure) @ 20 t ha, vermicompost @ 10 t ha?, split doses of FYM @ 10 t ha'+
10t ha’l, split doses of vermicompost @ 5t ha'+5 t ha?!, FYM @ 20 t ha+Jeevamrit @ 10%, vermicompost @ 10 t ha*+Jeevamrit @10%,
FYM @ 20 t ha+vermiwash @ 10%, vermicompost @ 10 t ha'+vermiwash @ 10% and Jeevamrit @ 10%. The experiment was designed
following a Randomized Block Design (RBD) with three replications. The soil of experiment field was acidic in nature, silty clay loam in
texture, low in Nitrogen, medium in Phosphorus and Potassium. The results showed that the growth, yield attributes and overall tea yield
increased significantly with the application of vermicompost @ 10 t ha'+Jeevamrit @ 10%. Furthermore, this treatment exhibited notably
higher gross returns, net returns and additional net returns compared to the control group.
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The growing popularity of tea is attributed to its rich content
of beneficial antioxidants, amino acids, and vitamins. As
indicated in a study conducted by Expert Market Research, the
Indian tea sector is projected to witness a Compound Annual
Growth Rate (CAGR) of 4.2% between 2021 and 2026, with
the possibility of achieving a production volume of around
1.40 mt by the conclusion of this timeframe (Ganadinni, 2021).

1. Introduction

Tea, scientifically known as Camellia sinensis (L.) O. Kuntze,
belongs to the Theaceae family and stands as one of the oldest
and most significant globally consumed beverages (Jigisha et
al., 2012). Itis derived from the tender shoots of the tea plant,
typically composed of two or three leaves and a bud (Liu et al.,
2017). These shoots are harvested at intervals to produce two
main types (Kumari et al., 2022): ‘black’ tea (which undergoes
withering and fermentation) and ‘green’ tea (which undergoes
withering but remains unfermented). Black tea, processed
from the young tender shoot of fresh tea (Muthumani and
Kumar, 2007). Tea is the most widely consumed beverage in

The tea industry in Himachal Pradesh has a history of
approximately 150 years, dating back to its initiation in 1849
(Verma and Gupta, 2015). Himachal Pradesh has a total
tea cultivation area of 2310.714 hectares, resulting in a tea
production of 11.45 lakh kg (Anonymous, 2020-21b). In recent
years, chemical farming practice has brought drastic changes

the world (Hazra et al., 2019) and India holds the position of
being the second-largest tea producer globally (Arya et al.,
2013), following China, with an annual production of 1.4 mt,
cultivated over 0.6 mha of land (Anonymous, 2020-21a). In
India, tea cultivation occurs in 15 states, with Assam, West
Bengal, and Kerala being the primary tea-producing regions.
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in soil ecology, crop productivity and quality, in tea farming
system (Shah et al., 2016; Sharma et al., 2014). Organic
farming, which emphasizes the natural growth of crops
without the use of chemical fertilizers, pesticides, or foreign
elements, is considered a suitable remediation measure
(Shahane et al., 2022; Supriya et al., 2023). Comparatively
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to chemical fertilizers, organic fertilization of tea plantations
may increase soil fertility and achieve carbon build-up, which
was a crucial component of determining soil characteristics
and production (Singh et al., 2023; Qui and Wang, 2014). The
organic sources of nutrients in tea production are cheap and
easily available without negative effects to the environment.
Ren etal. (1999) and Sun et al. (2003) reported that application
of organic fertilizers is one of important practical measures
to improve soil fertility. Ji and Guo (2018) also reported that
application of organic fertilizer boosts potential ecosystem
function, changes the network structure, and increases soil
microbial diversity. The important organic amendments
are crop residues; vermicompost, farm yard manure, green
manure etc. and use of these inputs are increasingly becoming
important aspects of environmentally sound sustainable
agriculture (Timsina and Connor, 2001). Recently, organic
farming practices for tea have been gaining popularity, as
compared to conventional farming, due to their effect on
sustainability in tea production and improved product quality
(Barbora, 1995). In Himachal Pradesh research work on
systematic field experiments on supply of nutrients through
organic sources, particularly on the use of vermicompost,
vermiwash and jeevamrit in tea crop and their recommended
dose is lacking. Keeping in view the above-mentioned facts
the present investigation entitled “Effect of organic nutrient
inputs in Tea [Camellia sinensis (L.) O. Kuntze]” conducted
for a period of one year in 2021 at the Experimental Farm
of Department of Tea husbandry and Technology, Himachal
Pradesh Krishi Vishvavidylaya, Palampur.

2. Materials and Methods

2.1. Experiment site

The field trial took place at the main campus farm of the
Department of Tea Husbandry and Technology, Chaudhary
Sarwan Kumar Himachal Pradesh Krishi Vishvavidyalaya
in Palampur, India from March-November, 2021. The
experimental location is positioned at an altitude of 1291
meters above sea level, with coordinates at latitude 32°61
N and longitude 76°31 E, nestled within the Palam valley of
Himachal Pradesh.

From an agricultural and climatic perspective, this experimental
location represents the sub-humid temperate and mid-
hill zone of Himachal Pradesh. This region is known for
experiencing cool winters from November to February and
mild summers from March to June. The annual precipitation
varies between 1500 to 2300 mm, with approximately 70-
75% of it occurring during the monsoon season from June to
September. Winter rainfall typically falls during December
to February, while April and May usually have minimal or no
rainfall.

2.2. Treatments and experimental design

The experiment was carried out in a randomized block
design with 10 different treatments and 3 replications. The
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experiment comprised of 10 treatments viz., (1) control, (2)
FYM @ 20t ha?, (3) vermicompost @ 10t ha?, (4) Split doses
of FYM @ 10t ha'+10t ha?, (5) vermicompost @ 5tha'+5t
ha?, (6) FYM @ 20 t ha+Jeevamrit @ 10%, (7) Vermicompost
@ 10t hal+Jeevamrit @ 10%, (8) FYM @ 20 t ha+vermiwash
@ 10%, (9) Vermicompost 10 t ha*+vermiwash @ 10% and
(10) Jeevamrit @ 10%.

2.3. Yield analysis

In each plot, a quadrate of 50x50 cm? was placed randomly
at three spots. The total numbers of new growth in the form
of new emerged shoots was recorded one day before each
plucking. After averaging the recorded count, converted it into
a value per square meter by multiplying it by a factor of 4.

Five plants from each plot were selected randomly and ten
shoots per plant were tagged. Total 50 shoots plot* were
plucked for shoot biomass and the fresh weight of the 50
shoots was measured and then average weight per shoot
was calculated. For dry weight per shoot, fresh shoots were
sun dried for 2 days and then oven dried for 48 hrs. at 60°C
and final dry weight shoot'was calculated by taking average
weight.

The two leaf and one bud from each plot were plucked
manually. Made tea was prepared from the two leaves and a
bud which were plucked from each plot and converted into
kg ha

3. Results and Discussion

3.1. Number of actively growing shoots per square meter

The effect of organic nutrient sources on number of growing
shoots per square meter have been presented in Table 1.
The effects of organic nutrient sources on number of growing
shoots per square meter were found to be significant during
all three seasons. Irrespective of different treatments, number
of actively growing shoots was also influenced by seasonal
effect. During the monsoon season, a greater number of
growing shoots per square meter were observed, followed
by the pre and post monsoon seasons. Among all the
treatments, a significantly higher number of growing shoots
per square meter were recorded in the treatment involving
the application of vermicompost @ 10 t ha* and jeevamrit
@ 10%. This result was statistically on par with all other
treatments, except for the treatment involving only jeevamrit
@ 10% and the control group (which did not use any organic
nutrient source). A similar trend was also observed during
the monsoon and post monsoon seasons. The increased
number of growing shoots per square meter observed with
the application of 10 t ha? of vermicompost and jeevamrit
@ 10% could be attributed to the relatively higher quantity
of organic matter added. This organic matter likely improved
the biological properties of the soil, leading to increased
nutrient availability for the crop through mineralization and
solubilization processes. Organic matter enriches soil by
serving as a nutrient storehouse, guarding against nutrient
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Table 1: Effect of different organic nutrient sources on
number of actively growing shoots per square meter

Treatments details No. of actively growing shoots

m-Z

Post
monsoon
season

Monsoon
season

Pre-
monsoon
season

183
201
208

199
216
222

T. Control
FYM @ 20 t ha?

T. Vermicompost @
10t ha'

T, FYM@ 10tha?
(pre-monsoon
season)+@ 10t
ha! (monsoon
season)

174
190
198

200 218 193

T. Vermicompost 201 223 200
@ 5thal(pre-

monsoon season)

+@ 5tha?

(monsoon season)

T FYM @ 20t ha'+
Jeevamrit @ 10%
within 2 day after
plucking

207 220 194

T. Vermicompost @ 212 228 203
10t ha'+Jeevamrit
@ 10% within 2

day after plucking

T. FYM @ 20t ha'+
Vermiwash @ 10%
within 2 days after
plucking

203 219 194

T, Vermicompost 210 226 202
@ 10t ha'+

Vermiwash @

10% within 2 days

after plucking
T, Jeevamrit @ 10%

10

within 2 days after
plucking

SEm+

CD (p=0.05)

186 201 177

5.67
16.64

5.91
17.35

5.38
15.77

3.2. Mean dry shoot biomass (mg shoot™)

The data embodied in Table 2 revealed that the effect of
organic nutrient sources on dry shoot biomass (mg shoot?)
was found to be significant in all the three seasons. Among all
the treatments, the treatment comprising vermicompost @ 10
t hal+jeevamrit @ 10% recorded maximum dry shoot biomass
in premonsoon season which was statistically at par with
vermicompost @ 10 t hal+vermiwash @ 10%. Similar trend

Table 2: Effect of different organic nutrient sources on mean
dry shoot biomass

T. Treatments details
N.

Dry shoot biomass (mg shoot™?)

Post
monsoon
season

Monsoon
season

Pre-
monsoon
season

loss, and aiding in nutrient delivery to plants. It stimulates
microbial activity, breaking down organic substances into
forms accessible to plants. Moreover, its elevated cation
exchange capacity (CEC) enables it to draw in and gradually
dispense crucial nutrients, guaranteeing a consistent nutrient
source for plant development. These results are in close
conformity with Negi et al. (2017), Islama et al. (2017).

w
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44.0
54.0
55.0

45.0
53.0
54.0

40.0
49.0
51.0

T. Control
FYM @ 20 t ha?

T, Vermicompost @
10t ha?

T, FYM@ 10tha?
(pre-monsoon
season)+@ 10t
ha (monsoon
season)

49.0 49.7 45.0

T. Vermicompost 51.0 51.0 47.0
@ 5thal(pre-

monsoon season)

+@ 5tha?

(monsoon season)

T FYM@20thal+
Jeevamrit @ 10%
within 2 day after
plucking

58.0 57.0 54.0

T. Vermicompost @ 63.0 60.0 58.0
10t ha'+Jeevamrit
@ 10% within 2

day after plucking
T. FYM @ 20tha?

+ Vermiwash @

10% within 2 days

after plucking

58.0 56.0 53.0

T, Vermicompost 60.0 58.0 55.0
@ 10tha'+

Vermiwash @

10% within 2 days

after plucking

T10 Jeevamrit @ 10%
within 2 days after
plucking

SEmt 1.6 1.6 1.2
CD (p=0.05) 4.8 4.6 3.6

46.0 47.0 42.0
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was also followed in post monsoon season. Significantly higher
dry biomass was recorded with application of vermicompost
@ 10 t ha+jeevamrit @ 10% in monsoon season which was
statistically at par with treatments having vermicompost
@ 10 t ha'+vermiwah @ 10%, FYM @ 20 t ha'+jeevamrit
@ 10% and FYM @ 20 t ha'+vermiwash @ 10%. Dry shoot
biomass was higher in treatment vermicompost @ 10 t ha*
+jeevamrit @ 10% due to increased microbial activity which
might have resulted into steady supply of nutrients, which
ultimately increased the dry shoot biomass. Organic matter
enhances nutrient availability in soil by acting as a reservoir,
preventing nutrient leaching, and facilitating nutrient release
to plants. It fosters microbial activity, breaking down organic
materials into plant-accessible forms. Additionally, its high
cation exchange capacity (CEC) allows it to attract and slowly
release essential nutrients, ensuring a steady supply for plant
growth. These results are in close conformity with Negi and
Bisht (2017).

3.3. Made black tea

The effects of organic nutrient sources on made black tea
yield (Figure 1) was found to be significant during all three
seasons. In pre-monsoon season among all the treatments,
higher made black tea yield was observed with the application
of vermicompost @ 10 t ha'+jeevamrit @10% which was
statistically at par with the application vermicompost @ 10 t
ha*+vermiwash @ 10%. The lowest made black tea yield was
recorded in absolute control. Similar trend was also followed
in monsoon and post monsoon season. These results are in
close conformity with Negi and Bisht (2017).

Black tea Yield

B Pre monsoon Monsoon Post monsoon

400
350
300
250
200
150
100

50

Black tea yield kg ha

/L7777

T2 T3 T4 T5 T6 T7 T8 T9 T10
Treatments

ar

[y

Figure 1: Effect of different organic nutrient sources on made
black tea yield

3.4. Economics

The economics of crop production in terms of net return,
additional net return over control and net return per
rupee invested have greater impact on practical utility and
acceptance of any technology. In order to evaluate the
economic feasibility of different organic treatments, cost
of cultivation, gross return, and additional net return over
control and net return per rupee invested were worked out
and the results have been depicted graphically in Table 3.
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Table 3: Effect of different organic nutrient sources on
economics of made black tea

T. Gross Net Additional  Net return
N. return return netreturn  per rupee
over control invested
T, 354053.3  202235.6 - 1.33
T, 474160.4 267506.9 65271.33 1.29
T, 528880 300297.8 98062.18 1.31
T, 465661.8 262152.3 59916.7 1.29
T, 523893.3 297217.8 94982.18 1.31
T, 500964.7 283835 81599.39 1.31
T, 562320 321524.4 119288.8 1.34
T, 492009.8 282613.9 80378.33 1.35
T, 542813.3 309024.4 106788.8 1.32
T 380160 218135.6 15899.96 1.35

3.4.1. Cost of cultivation

The highest cost of cultivation (240795.6 ¥ ha!) was incurred
with application of vermicompost @ 10 t ha'+jeevamrit @
10% as compared to all the remaining treatments. The least
cost was incurred in control. The higher cost in vermicompost
@ 10 t ha+jeevamrit @ 10% could be attributed to the use
of multiple inputs like vermicompost and jeevamrit in the
treatment.

3.4.2. Gross returns

The application of vermicompost @ 10 t ha+jeevamrit @
10% recorded highest gross return of ¥ 562320 ha* which was
followed by vermicompost @ 10 t ha*+vermiwash @ 10%.
The lowest gross return was recorded in absolute control.
The significant difference in gross return was mainly because
of the difference in made tea yield due to treatment effect.

3.4.3. Net return

The application of vermicompost @ 10 t ha+jeevamrit @ 10%
recorded significantly higher net return of ¥ 562320 ha* which
was followed by vermicompost @ 10t hal+vermiwash @ 10%.
The lowest net return was recorded in absolute control. The
significant difference in net return was mainly because of the
difference in made tea yield and cost of cultivation.

3.4.4. Additional net return over control
The application of vermicompost @ 10 t ha'+jeevamrit @ 10%

recorded higher additional net return of ¥ 119288 ha* which
was followed by vermicompost @ 10t hal+vermiwash @ 10%.

3.4.5. Net return per rupee invested

The net profit for each rupee invested was notably influenced
by various organic treatments. Specifically, the application of
20t ha? of Farm Yard Manure (FYM) in combination with 10%
jeevamrit yielded the highest net return per rupee invested.
This superior ratio in net return per rupee invested in the
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treatment using FYM at 20 t ha? and 10% jeevamrit was
attributed to the comparatively lower input costs.”

4. Conclusion

The Application of organic fertilizer enhanced plant height,
number of leaves and mean fresh and dry biomass. Application
of vermicompost @ 10 t ha™ followed by foliar application of
jeevamrit @ 10% gave higher green leaf yield as well as black
made tea yield while the highest values of economic indices
was recorded in treatment having vermicompost @ 10t ha™*
+Jeevamrit @ 10%.
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