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Abstract

The present study aimed to investigate the impact of bio-stimulants on the
growth and yield of Tomato (var. PKM-1) as an intercrop under Palmyrah
plantation at the College Orchard of the Department of Horticulture, VOC
Agricultural College and Research Institute, Killikulam, Thoothukudi district of
Tamil Nadu during 2023-24. The maximum plant height at 30 (52.80 cm), 60
(73.40 cm) and 90 days after transplanting (86.47 cm), number of branches at
30 days after transplanting (3.20), 60 days after transplanting (7.60) and 90
days after transplanting (8.40), early flowering (26.2 days), 50 % flowering
(39.8 days), individual fruit weight (30.29 g), number of fruits per plant (28.6),
yield of fruits per plant (0.87 kg), yield per ha (31.97 ton per ha), chlorophyll a
(0.89 mg per g), chlorophyll b (1.28 mg per g), total chlorophyll (1.65 mg per g),
TSS (5.54° Brix), ascorbic acid content (23.87 mg per 100g), titrable acidity
(0.65 %), lycopene content (2.47 mg per 100g) was recorded in (the 3 %)
Panchagavya spray treatment. The salient findings revealed that among the
different treatments, a 3 % Panchagavya spray demonstrated superiority in
promoting the growth and yield of Tomato as an intercrop under Palmyrah in
the dry land conditions of the Thoothukudi district. These findings highlight
the potential of incorporating organic practices into intercropping systems
suitable for arid and semi-arid regions.
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Introduction

Palmyrah (Borrassus flabellifer L.) belongs to the Arecaceae family. It is a versatile
and resilient palm species, long esteemed for its diverse uses, including food,
medicinal applications and construction materials. It is a hardy tree native to
tropical Africa in the drier parts of India, Sri Lanka, Thailand, Malaysia, Vietnam
and Indonesia. Palmyrah is often referred to as Karpagathara (Tree of Life),
highlighting its importance to humankind, with over 800 reported uses from
crown to root of the tree (1). It has been designated as the state tree of Tamil Nadu
since 1978. Around 103 million palms are estimated to exit India, with Tamil Nadu
retaining half of the total (2). More than half of the 51.6 million palm trees in Tamil
Nadu are located in the southern districts of Virudhunagar, Thoothukudi,
Tirunelveli and Ramnad. Thoothukudi district alone has approximately 10 million
palm trees (3). The Palmyrah tree can grow up to a height of 13-14 meters,
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sometimes even reaching 90 meters in height. It is a slow-
growing plant and takes approximately five months to produce
its first frond (4). The species offers significant opportunities for
intercropping by providing both horizontal and vertical space
for additional income generation (1). Restoring diversity in
agricultural ecosystems and effectively managing it are two
crucial aspects of sustainable agriculture (5). This approach can
be utilized to optimize the utilization of available resources,
boost yield and enhance profitability per unit area (6).
Vegetable crops, renowned for their shorter life cycles and high
market value, demonstrate superior performance as
intercrops.

The tomato (Solanum lycopersicumL.) belongs to the
Solanaceae family. It is a significant vegetable crop with a
chromosome number of 2n=2x=24. It first grew in the wild in
the Peru-Ecuador-Bolivia region of the Andes in South America
(7). Now, people grow it in almost every part of the world. Itis a
self-pollinated crop that belongs to the nightshade family. It is
an herbaceous, annual to perennial, propagated by seeds and
day-neutral plant. Tomatoes are the second most important
vegetable after potatoes. They are in high demand as a cash
crop worldwide (8). It is an excellent source of organic acids,
minerals and other bioactive compounds such as carotenoids
(lycopene and beta-carotene), phenolic compounds,
flavonoids and vitamins (mainly vitamins C, A and E). This
compound makes tomatoes a valuable protective food.

Stress impacts crops at morphophysiological,
biochemical and molecular levels, leading to growth inhibition,
accumulation of compatible organic solutes and alterations in
endogenous phytohormone levels. In agricultural practices,
fertilizer is a crucial input for increasing crop yields. Meanwhile,
the foliar application of organic and inorganic fertilizers at
appropriate intervals facilitates quick and efficient absorption,
enhancing crop growth and increasing yield by 15 to 25 % (9).
Foliar applied fertilizers (Nitrogenous fertilizer, Phosphatic
fertilizer, Potassic fertilizer, Humic acid, Panchagavya, Salicylic
acid, Jeevamirutham, Azospirillum, PPFM, Phosphobacteria
etc.) are more effective than soil applied fertilizers.

During drought, the lack of water significantly affects
crop production. External application of potassium (K) has
been shown to mitigate the adverse effects of water stress.
Under mild or severe water stress, K uptake by crops can be
reduced by 67 % and 82 %, respectively. Lower K concentration
in the plants leads to decreased resistance to drought stress
and reduced size, yield, quality and photosynthetic pigments
(10). Spraying K under drought conditions enhances crop
tolerance to various abiotic stresses, improves growth and
yield and regulates physiological processes such as turgor
pressure, photosynthesis and enzyme activation (11).
Methylobacterium, a pink-pigmented facultative methylotroph
(PPFM), is well-studied for its ability to enhance plant growth
and induce defence mechanisms. In addition, PPFM treatment
enhanced antioxidant enzyme activity, particularly catalase,
suggesting its role in mitigating oxidative stress under drought
conditions (12).Panchagavya serves as a nutrient source that
enhances crop growth. Plants treated with Panchagavya
exhibit accelerated growth, increased yield, higher production
of secondary metabolites and enhanced chlorophyll content
under drought conditions. This beneficial effect is attributed to
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increased stomatal count, sponge parenchyma development
and enhanced thylakoid development (13).

The study investigated the intercropping of groundnut
with Palmyrah trees at various tree densities. The results
revealed that intercropping significantly improved the post-
harvest soil nutrient status, remarkably increasing nitrogen (N),
phosphorus pentoxide (P,Os) and potassium oxide (K;0) levels
(2). Intercropping with vegetables under Palmyrah plantations
is a relatively understudied area. This research aims to
establish optimal Palmyrah-vegetable intercropping systems
to enhance income generation while also examining crop
performance, economic viability, environmental sustainability
and the associated challenges. Thothukudi district is a dry land
tract of the southern part of Tamil Nadu. Palmyrah farmers
were often traditionally reported to be intercropping under
Palmyrah with crops like grains and pulses alone, which met
less income per unit area. Vegetable farming has recently
introduced a form of intensive cultivation for the farming
community, offering higher income per unit area. The present
study aimed to investigate the impact of various bio-stimulants
on the growth and yield of tomatoes under the Palmyrah
plantation as intercrop.

Materials and Methods

The field experiment was conducted during the Kharif season
at College Orchard, Department of Horticultural, VOC
Agricultural College and Research Institute, Killikulam,
Thoothukudi district of Tamil Nadu during the period
(October to February) of 2023-24. The experimental site was
at 8°70'N latitude and 77°86'E longitude at 41.73 m above
mean sea level. The experimental plot had uniform
topography and was divided into small plots, ridges and
furrows were formed. The irrigation was provided through
the furrow irrigation method.

Under open field conditions, the maximum
temperature varies between 32°C to 38°C with an average of
35°C and the minimum temperature varies between 22°C to
28°C with an average of 25.4°C. The annual rainfall was
668mm and relative humidity varied between 60 and 91
percent, averaging 76 percent. The experimental plot
consisted of red soil with a pH value of 7.40. Soil profiling
revealed available NPK at 253:23:110 kg/ha. The field
consisted of a Palmyrah plantation with 25 years of old trees
planted at 3x3 m spacing.

The tomato variety PKM-1 was raised in the nursery
after 25 days and the seedlings were transplanted into the
main field as intercrops. The plot size was 3.75 m?with a plant
spacing of 60X45 cm. In this experiment, randomized block
design with four treatments (KCl (1 %) (1g in 100 ml of water),
PPFM (1 %) (1 mlin 100 ml of water), Panchagavya (3 %) (3ml
in 100 ml of water) and plain water as control) and five
replications. The foliar spray was given 25 days after planting
in a frequent interval of 15 days (4 sprays). The recommended
amount of fertilizer (NPK: 75:100:50 kg per ha) was applied as
a basal dose to the field using uniform cultural practices.

Observations recorded were plant height, no. of
branches per plant recorded at 30, 60 and 90 days after
transplanting, chlorophyll a, b and total chlorophyll, 1 %
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flowering and 50 % of flowering calculated by counting the
days taken for flowering after transplanting the crop and
individual fruit weight, no. of fruits, yield per plant and yield
per ha (tonnes), TSS (°Brix), ascorbic acid content (mg per
100g), titratable acidity ( %), lycopene content (mg per 100g)
were recorded.

Chlorophyll content

Chlorophyll content in the fresh leaves was measured using
the standard method (14). Macerate 0.25 g of leaf tissue with
10 ml of acetone. Centrifuge the mixture at 3000 rpm for 10
minutes and collect the supernatant. Adjust the final volume
to 25 ml using 80 % acetone. Measure the optical density (OD)
at 663 nm, 645 nm and 652 nm using a spectrophotometer as
per Equation 1-3.

Chlorohylla =
vV
(12.7 x 0Dat663) - (2.69 * 0Dat645) x (Eqn.1)
1000 x W
Chlorohyllb =
(22.9 x 0Dat645) - (4.68 x 0Dat663) x /(1000 x W)  (Eqn.2)
Total Chlorohyll= (0Dat652xV)/(34.5xW)  (Eqn.3)

OD- Optical Density measured at a respective wavelength
V- Final volume of extract

W- Weight of the leaf sample

Quality parameters

Tomato quality parameters (TSS, Ascorbic acid content,
Titratable acidity and lycopene content were analyzed in fully
ripened fruits.

TSS

TSS of fruit was measured by a Digital Refractometer (0-32 °
Brix). Juice extracted from the cut fruits was used to determine
the value of TSS at room temperature and the value was noted
at °Brix.

Ascorbic acid content

Aground sample (1g) was taken, dissolved in four per cent
oxalic acid, added to a 100 ml volume and centrifuged at 5000
rpm for thirty minutes. After that, 100 ml of 4 % oxalic acid was
mixed with 5 ml of the supernatant that had been extracted.
After that, this mixture was titrated against a dye solution that
was prepared up to 200 ml and comprised42 mg of sodium
bicarbonate and 52 mg of 2, 6 dichlorophenolindophenol. The
achieved titre value was identified as V.. After the standard was
created using the specified procedure, the titre value was

recorded as V: ml (14, 15), the ascorbic acid content (mg 100 g?)
was calculated by using the Equation 4 formula:

Ascorbic acid (mg 100g™) = (0.5 x V, x 100) / (V1 % 5 x Weight of
thesample) x100  (Eqn.4)

Titratable acidity

Titratable acidity was determined by using the standard
method and expressed in terms of percent (16).

Lycopene content

Lycopene content was seen in fully ripened fruit. It was
extracted using petroleum ether and OD of the extract was
measured at 503 nm in a UV-VIS spectrophotometer using
petroleum ether as a blank (17). The Lycopene content of the
sample was calculated using the Equation 5 formula and
expressed in mg per 100g.

Lycopene =

3.1206 x OD of sample x volume made up x dilution

. X100
weight of sample x 1000

(Eqn.5)

Statistical analysis

The days after transplanting and various observed parameters
were analyzed statistically. Mean, standard error and critical
difference were computed and significance was estimated at a
five percent probability level using SPSS software version 16.0.

Standard error

It is calculated by dividing the standard deviation by the
square root of the number of observations.

Results

Statistical analysis was done for the yield attributing parameter
of Tomato under Palmyrah plantation with the effect of foliar
application and the difference among the treatments was
found to be significant ata 5 %significance level.

Morphological parameters

Regarding morphological characters, plant height and number
of branches were recorded at 30, 60 and 90 days after
transplanting (Table 1). The maximum plant height was seen in
Panchagavya (3 %) with 86.47 followed by PPFM (1 %) with
82.32 cm at 90 days after transplanting and minimum plant
height was seen control with 45.74 cm at 30 days after
transplanting. The number of branches showed significant
variations among the different treatments. The maximum
number of branches was observed in Panchagavya (3 %) with

Table 1. Influence of biostimulants on plant height and no. of branches of tomato at 30 DAT, 60 DAT and 90 DAT under Palmyrah. Columns show mean values of

five replicates with standard error of means

Treatments Plant height (cm)

No. of branches per plant

30 DAT 60 DAT 90 DAT 30 DAT 60 DAT 90 DAT
T, 47.47 65.45 78.41 1.80 5.2 6.6
T. 50.48 69.55 82.32 2.20 6.8 7.8
Tz 52.80 73.40 86.47 3.20 7.6 8.4
Ta 45.74 62.98 76.12 1.59 4.8 6.2
S.Em (%) 0.61 0.45 0.54 0.28 0.20 0.26
S.E(d) 0.86 0.64 0.77 0.40 0.28 0.37
C.D (5 %) 1.88 1.40 1.68 0.88 0.60 0.80
C.V (%) 2.78 1.50 1.51 28.94 7.18 7.96

Plant Science Today, ISSN 2348-1900 (online)



NANDHINI ET AL

8.4 at 90 days after transplanting, followed by PPFM (1 %) with
7.8 at 90 days after transplanting and the minimum number of
branches was seen in control with 1.59, followed by KCl (%)
with 1.80 was on par with PPFM (1 %).

The application of different biostimulants significantly
affected the biochemical characteristics of Tomato plants,
particularly in terms of chlorophyll level. Significant
variations were observed among the various treatments.The
Panchagavya (3 %) spray recorded the highest chlorophyll a,
chlorophyll b and total chlorophyll with 0.89 mg per g, 1.28
mg per g and 1.65 mg per g respectively followed by PPFM
(1 %) spray with chlorophyll a (0.75mg per g), chlorophyll b
(1.16 mg per g) and total chlorophyll (1.48 mg per g) and
control recorded the lowest amount of chlorophyll a,
chlorophyll b and total chlorophyll with 0.62 mg per g, 0.74
mg per g and 1.36 mg per g respectively (Fig.1).

Chlorophyll content

1.80 -
1.60 -
1.40 -
1.20 -

20900 A

£ 0.80 -
0.60
0.40
0.20
0.00 -

Control

KCl 1%spray PPFM 1% spray Panchagavya 3%
spray
Foliar spray

H Chlorophylla  ® Chlorophyllb M Total chlorophyll

Fig. 1. Influence of biostimulants on Tomatos’ chlorophyll a, b and total
chlorophyll content under Palmyrah. Columns show mean values of five
replicates with standard error of means.

The impact of various treatments on tomatoes as an
intercrop was significant, with the days ranging from 26.2 to
30.2 days. Early flowering was seen in Panchagavya (3 %) at
26.2 days, which was followed by PPFM (1 %) at 27.8 days and
flowering was delayed in control at30.2 days, followed by KCI (1
%) at 28.8 days (Table 2.). The days to 50 % flowering ranged
from 39.8 to 45.20 days, with the shortest time in Panchagavya
(3 %) spray at 39.8 days, followed by PPFM (1 %) at 43.20 days.
More days to 50 % flowering was registered in control at 45.20
days, followed by KCl (1 %) at 44.2 days (Table 2).

Yield character

The number of fruits per plant also varied significantly, ranging
from 23.4 to 28.6. The maximum number of fruits was recorded
in Panchagavya (3 %) at28.6, which was followed by PPFM (1
%) at25.2 and, whereas a minimum number of fruits was
obtained in control with 23.4 which was followed by KCl (1 %)
with 24.2 (Table 2). Individual fruit weight of tomato as

intercrop varied significantly among the different treatments,
ranging from 28.63 g to 30.29 g. The highest weight was
registered in Panchagavya (3 %) at30.29 g, followed by PPFM
(1 %) at29.44 g. The minimum weight was seen in the control
group, which was28.63 g (Table 2). Yield per plant varied
significantly among the treatments, ranging from 0.66 kg to
0.87 kg. Maximum vyield per plant was registered in
Panchagavya (3 %) with 0.87 kg per plant, which was followed
by PPFM (1 %) with 0.74 kg per plant, whereas minimum yield
was recorded in control with 0.66 kg per plant, which was
followed by KCl, (1 %) 0.69 kg per plant (Table.2)

Quality characters

The days after transplanting, pertaining to the TSS content of
tomato as an intercrop, significantly varied across different
treatments, ranging from 4.65 to 5.54 °Brix. The plant
administered with Panchagavya (3 %) recorded the highest
TSS content with 5.54, followed by PPFM (1 %) with 5.46 °Brix.
In contrast, lower TSS content was seen in control with 4.65 °
Brix which was followed by KCl (1 %) with 5.21°Brix (Fig. 2).
Applying bio-stimulants significantly affected ascorbic acid
content, varying from 15.55 mg per 100g to 23.69 mg per 100g.
The maximum value of ascorbic concentration was estimated
in Panchagavya (3 %) at23.69 mg per 100g, which was followed
by PPFM (1 %) with 21.91 mg per 100g and lowest ascorbic acid
concentration was obtained in control with 15.55 mg per 100g
followed by KCl (1 %) with 17.31 mg per 100g (Fig. 3)

The titrable acidity was one of the critical quality
parameters in tomatoes. The value of titrable acidity in tomato
as intercrop significantly varied from 0.57 % to 0.65 % among
the different treatments. Maximum titrable acidity was
recorded in Panchagavya (3 %) with 0.65 %, which was
followed by PPFM (1 %) with 0.61 % when minimum titrable
acidity (0.57 %) was found in control, which was followed by

Total Soluble Solids (°Brix)
7.00
6.00 - . T
£ T T
5.00 T
1
7 4.00
£ 3.00
2.00 A
1.00
0.00 T T T
KCl 1% spray PPFM 1% spray Panchagavya 3% Control
spray
Foliar spray

Fig. 2. Influence of biostimulants on TSS of tomato under palmyrah.
Columns show mean values of five replicates with standard error of means.

Table 2. Influence of biostimulants on days to 1° flowering, 50 % of flowering, individual fruit weight, individual fruit weight, no. of fruits per plant, yield per plant
and yield per ha under Palmyrah. Columns show mean values of five replicates with standard error of means

Treatments Izlag/‘:':?i:? Da¥ls°;('>e5r(i)n°é> of Individual fruit weight (g) No. OL{;:':S per Vield ergr)plant Yle(lctl /ll)|ea; ha
T: 28.8 44.2 28.85 24.2 0.69 26.32
T2 27.8 43.2 29.44 25.2 0.74 27.31
T3 26.2 39.8 30.29 28.6 0.87 31.97
Ta 30.2 45.2 28.63 23.4 0.66 24.57
S.Em () 0.28 0.20 0.30 0.28 0.01 0.34
S.E(d) 0.40 0.28 0.43 0.40 0.01 0.49
C.D (5 %) 0.86 0.62 0.93 0.86 0.02 1.06
C.V (%) 2.22 1.04 2.30 2.47 1.80 2.79
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Ascorbic acid content (mg/100 g)
30.00 A
25.00 A
op 20.00 - /’———\
2
= 15.00 -
e0
= 10,00
5.00 4
0.00 T T T
KCl 1% spray PPFM 1% spray Panchagavya 3% Control
spray
Foliar spray

Fig. 3. Influence of biostimulants on ascorbic acid content of tomato under
palmyrah. Columns show mean values of five replicates with standard error
of means.

KCl (1 %) with 0.59 % (Fig. 4). Among the various treatments,
the lycopene content in tomato as an intercrop varied
significantly from 1.91 to 2.45 mg per 100g. Maximum lycopene
content was recorded in the Panchagavya (3 %) with 2.45 mg
per 100g, which was followed by PPFM (1 %) with 2.25 mg per
100g and minimum lycopene content was obtained in the
control with 1.91 mg per 100g which was followed by 1.97 mg
per 100g (Fig. 5)

Titratabble acidity ( %)

KCl 1% spray PPFM 1% spray Panchagavya 3% Control
spray

Foliar spray

Fig. 4. Influence of biostimulants on titratable acidity of tomato under
palmyrah. Columns show mean values of five replicates with standard error
of means.

Lycopene content (mg/100 g)
3.00 f

2.50 /\

mg/100g
[
o w o
s & &

=4
93
(=]

0.00 T T T
KCl11%spray PPFM 1% spray Panchagavya 3%
spray
Foliar spray

Control

Fig. 5. Influence of biostimulants on lycopene content of tomato under
palmyrah. Columns show mean values of five replicates with standard error
of means.

Discussion

In upland cultivation, intercropping vegetables in tree-based
systems is a popular vegetable agroforestry system (VAF)
practice. This integrated approach replaces monoculture with
a sustainable and lucrative income source. The primary goal is
to minimize negative interactions between trees and
vegetables, thereby enhancing productivity, profitability,

nutrient use efficiency and environmental benefits (18). Some
refer to this technique as Silvo-Olericulture, where vegetables
are grown alongside legumes, timber, oil-producing trees and
other tree species (19). Trees' shade helps regulate the local
microclimate by keeping temperatures low, retaining water in
the soil and preserving soil humidity. VAF systems are
interconnected and strong, able to withstand severe weather
events with minimal damage. Around a third of the population
lives under the poverty line. Vegetable-based agroforestry
systems with Palmyrah as the main crop had a high potential
for carbon sequestration compared to either sole Palmyrah
trees or vegetable crop cultures. Vegetable-based agroforestry
systems could potentially generate food energy cum balanced
nutrition and, thus, potential enough to change the diet of the
farming community and potentially support the health of
community members as a whole by assuring global food
security. This way, the horticulture-based agroforestry systems
offer a multipurpose way to address environmental
preservation, climate change adaptation and global food
security.

Palmyrah, known as 'Kalpagathara' or Tree of Life, not
only signifies 800 uses for humankind but also offers scope to
the farming community by integrated approach through
intercropping with vegetables with a sustainable and lucrative
additional income source. Palmyrah trees, as the main crop,
provide optimal photosynthetic photon flux density, which is
crucial for developing vegetables in intercropping systems.
Intercropping of vegetables in Palmyrah significantly enhances
post-harvest soil nutrient status. (20) Studied taro as an
intercrop with Palmyrah and found that plant density
correlated positively with leaf yield, achieving a benefit-cost
ratio of 1:6.56 for Colocasia. The highest Colocasia yield
occurred with 41 Palmyrah trees/plot. (1) Using various tree
densities, They investigated intercropping groundnut with
Palmyra trees. They determined that Palmyrah trees at a
density of up to 567 trees/ha provided optimal photosynthetic
photon flux density for groundnut growth and development in
intercropping systems.

The highest increase in plant height and number of
branches are the results of the interaction between the various
treatments in tomato under Palmyrah as foliar spray of 3 %
Panchagavya obtained intercrop because it might be linked to
enhanced cell development, protein synthesis and absorption
of easily obtained nutrients, particularly nitrogen. Furthermore,
the presence of helpful micronutrients in Panchagavya
combined with critical macronutrients like potassium (K),
phosphorus (P) and nitrogen (N) may improve the production
of growth-enhancing hormones and chlorophyll production
will result in better photosynthesis and increased plant height
(15). The tallest plants were achieved by assimilating nutrients
at the right time. This resulted from applying the required
nutrients, leading to taller plants compared to all other
treatments. Panchagavya (3 %) is followed by PPFM (1 %) for all
tomato growth, yield and quality parameters. The enhanced
plant growth is due to the ability of the strains to produce
spores, colonizing the rhizosphere of tomato crops, thereby
improving their resilience under stressful conditions. It also
demonstrated its opportunistic nature and survival under
challenging  environmental conditions. Applying the
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recommended dose of fertilizer along with Panchagavya (3 %)
foliar spray increases plant height due to increased protein
synthesis and all growth in baby corn (21).

Research indicates that the number of branches per
plant increases when auxin (IAA) is present in Panchagavya
(22). This phenomenon is explained by stimulating cell division
and elongation in the auxillary buds, encouraging okra
development. Gibberellin and IAA in Panchagavya cause leaves
to expand, potentially altering the leaf area index and
producing larger leaves, as shown in legumes and vegetables
(23). Panchagavya comprises a high microbial load of
fermented organic manure and beneficial microorganisms that
boost auxin and gibberellins synthesis. Additionally, it found
that a 3 %Panchagavya spray led to a corresponding rise in
plant height in tomato cultivar cv. Arka Rahshak (24). Similarly,
the 3 %Panchagavya spray on brinjal increased plant height
and the number of branches(25). Abelmoschus esculentus cv.
Arka Anamika showed a comparable outcome (26, 27).

Florigen hormone and auxin are present in
Panchagavya, which promotes early flowering, helps produce
more flowers, reduces flower drop and increases fruit set,
which results in a higher number of fruits per plant (28). Higher
production and movement of photosynthates may have
resulted in increased plant height and number of branches,
directly affecting the increased photosynthetic area and the
formation of more fruits with better yield (25). A comparable
result was noted in tomato (29). It was reported that the growth
and yield properties of chilli cv. Kuchinda was enhanced by 3 %
Panchagavya spray (24, 26, 30).There was a significant increase
in the concentration of chlorophyll a, b and total chlorophyll
content in the plants treated with 3 % Panchagavya in
tomatoes. This could be because fermented Panchagavya
contains high micronutrients and is readily available to plants
suchas N, P, Kand S, which helps produce chlorophyllin leaves.

Additionally, it contains silica (1.5 %) and calcium (0.4
%), which increase protein content and photosynthetic activity
and are essential for chlorophyll synthesis. Similar results were
observed in brinjal as well (25, 31). Applying RDF along with
Panchagavya (3 %) increases photosynthetic pigments such as
chlorophyll a, b and total chlorophyll. This, in turn, produces
larger leaves and a denser canopy, enhancing photosynthetic
activity (26). This finding is consistent with the results reported
in (32, 33).

The foliar spray of Panchagavya (3 %) combined with
the recommended dose of fertilizer resulted in a significant
increase in yield. This is attributed to coconut water in
Panchagavya, which contains kinetin, which enhances biomass
and yield. The foliar spray of Panchgavya improved all yield
and quality parameters, possibly due to the quicker absorption
of nutrients like urea present in Panchagavya through the leaf
cuticle. This may be due to an adequate supply of nutrients at
all stages of crop growth and the presence of growth regulators
in Panchagavya. When Panchagavya (3 %) is used along with
RDF, it has been reported to lead to better photosynthetic
activity and a more extensive root system. This allows for
better extraction of nutrients from the soil, which was readily
available to the crop, leading to an increase in yield and its
components (34).
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Research indicates panchagavya (3 %) spray, which led
to increased production, weight of a single fruit and number of
fruits per plant in bitter gourd(35). Along with the
recommended dosage of fertilizer for baby corn, the yield
components like the number of cobs per plant, cob length and
cob width were increased in Panchagavya (3 %) spray (36). The
weight of a single fruit, the number of fruits and the yield were
increased in Panchagavya (3 %) along with the recommended
dose of fertilizer (37). These organic sources also have a high
concentration of macro and micronutrients, including
nitrogen, which boosts microbial activity and produces a high
yield (38, 39).The age of rubber trees and cultivation practices
significantly impact various parameters of Birds’ eye chilli (BEC)
production. They calculated the capsaicin content, oleoresin
content and fresh and dry weight of 100 fruits. BEC plants can
be intercropped under rubber plantations for up to three years
after establishment without compromising yield or quality (40).

Conclusion

The present research was carried out to study the effect of
biostimulants on growth, yield and quality parameters in
Tomato (PKM -1) as intercrop under Palmyrah. The growth,
yield and quality parameters were increased by the foliar spray
of Panchagavya (3 %) followed by PPFM (1 %). It might be
concluded that the assimilation of nutrients by applying
required nutrients at the right time has major nutrients like N, P
and K and minor nutrients along with growth hormones like
auxin and gibberellins, which enhances cell division and
elongation. This also increases the photosynthesis activity,
increasing the crops’ source and sink activity. It was an eco-
friendly method that was less expensive and had no side
effects. It increases the yield and gives additional income to the
farmers who utilize the interspaces. It is concluded that
Tomato (PKM-1), when grown as an intercrop under Palmyrah
plantation along with a foliar spray of 3 % Panchagavya,
increases the growth, yield and quality characters. It generates
additional income for the farmers of Thoothukudi districts by
utilising the interspaces between the Palmyrah planting.
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