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Abstract

The present investigation was conducted during 2022-23 at Horticulture Research farm, Department of
Horticulture, Ch. Charan Singh University Campus, Meerut (U.P.) which entitled “Unraveling the
influence of organic manures on growth parameters of marigold cv. Pusa Narangi Gainda’’. The
experiment was laid out in Randomized Block Design (RBD) with three replications. The performance
of organic manures was studied for seven traits viz. Plant Height (cm.), Diameter of main stem (cm.),
Plant spread (cm.), Number of primary branches per plant, Number of secondary branches per plants,
Fresh weight of plant and Dry weight of plant. The organic manures were applied as basal dose. All the
treatments were randomized separately in each replication. The soil of the experiment site was sandy
loam. All the growth parameters were significantly influenced by various treatments of organic
manures. Results revealed that among all the treatment the application of Poultry Manure @ 10 t / ha
(100%) gave maximum plant height, stem diameter, plant spread, number of primary branches and
number of secondary branches, Fresh weight of plant and dry weight of plant.
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Introduction

Marigold (Tagetes erecta L.) is one of the most popular annual loose flower crops which
occupies more than half of India's loose flower production. It is planted all over the world. It
is cultivated as potted plants in landscaping architecture as well as in flower beds and
borders. Marigold is the most popular loose flower in India, followed by crossandra,
tuberose, jasmine, and chrysanthemum. India produces 2095.16 thousand MT of loose
flowers annually on 266.62 thousand hectares of land [NHB Database (2021-22)]. Marigold
is one of the most often planted flowering plants. The most widely used loose flower in India
is the marigold (7agetes spp.). It is planted as a potted plant, an attractive crop, and in
landscaping. Marigold can be used to fill up gaps and provide colour to pots, shrubberies,
and herbaceous borders. It is one of the utmost popular flowers and commands a premium
price. Marigold, sometimes known as the "versatile crop with golden harvest," has numerous
applications. Marigold flowers are widely used for decorative purposes as well as for
producing garlands, baskets, bouquets, and wreaths for religious offerings. Because of its
enormous potential for value addition, marigold is becoming more and more important in the
industrial sector. Marigold-like pigments, food coloring, and essential oils are used to create
a variety of value-added goods. Additionally, marigold is produced as a trap crop to manage
Helicoverpa armigera in crops like tobacco and tomatoes, and it is an environmentally
friendly part of integrated pest management.

Materials and Methods

The current study was conducted in the winter of 2022-2023 at the Horticulture Research
Farm, Department of Horticulture, Ch. Charan Singh University Campus Meerut (U.P),
India. The location of the site is 222 meters above mean sea level and is situated at latitude
29.01° N and longitude 77.43° East. The research area had a semi-arid, subtropical
environment with extreme weather. This area receives its rainfall from the South West
Mansoon.
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This area receives its rainfall from the South West
Monsoon. Rainfall was mostly concentrated during the
monsoon (July-September), with an average of about 800
mm. During the monsoon season, the mean relative
humidity increased to about 81%, while during the peak
summer months (April-June), it decreased to roughly 20%.
Frost mostly occurs in December and January, and the
winter season runs from November until early March. In
this area, the average wind speed is roughly 8.2 km/h.The
treatments involved in the study were seven in numbers viz.
Ti- Control, T» FYM @ 50 t / ha.(100%), T3- Vermi-
compost @ 20 t / ha.(100%), T4- Poultry Manure 10 t /
ha.(100%), Ts- FYM @ 50% + Vermi-compost @ 50%, Te-
FYM @ 50%+ Poultry Manure @ 50% and T;- Vermi-
compost @ 50% + Poultry Manure @ 50%. The seed was
sown on well prepared seed bed than 14 days old seedlings
were shifted to portrays than five weeks old, healthy, and
uniform seedlings were transplanted into plots 1.80%1.80 m
in size, at the specified spacing. The data related to growth
parameters namely: Plant Height (cm.), Diameter of main
stem (cm.), Plant spread (cm.), Number of primary branches
per plant, Number of secondary branches per plants, Fresh
weight of plant and Dry weight of plant were recorded as
per the procedure described below recorded for the analysis.
The data recorded during the course of investigation were
statistically analized by wusing analysis of variance
(ANOVA) technique (Fisher, 1958) for drawing conclusion.

Results and Discussion

The present investigation was aimed at identifying suitable
organic input treatments for marigold cultivation with
respect to growth attributes. The effect of organic manures
was found significant in respect to plant growth data
presented in table 1.

The observations on plant height were recorded and given in
table 1. It is observed that the plant height was maximum in
T+ (Poultry Manure @ 10 t ha™), recording 66.17 cm,
followed by T- (Vermi-compost @ 50% + Poultry Manure
@ 50%) with 63.92 cm and Ts (FYM @ 50% + Poultry
Manure @ 50%) with 63.49 cm. The minimum plant height
of 56.11 cm was observed in T: (Control). The result is in
confirmation with the results reported by Naveen Chandra
(2018) 191 Plant nutrition supplied through organic sources
had in-depth effect on development of crop by acceleration
of mechanisms with increasing cell probability and
hormonal growth action. Out of many organic inputs,
Poultry manure has been identified as the most effective
organic nutrient source, enhancing the physico-chemical
properties (pH, EC, organic carbon, macro and micro
nutrients) of soil due to its superior analytical values
(Himaja et al., 2021) 18,

In marigold organic fertilization proved to be effective in
increasing plant height and weight as well as the amounts of
phenolics (Khalid and da Silva 2012) [!2, organic fertilizers
extend the root network and improve nutrition uptake; it
also provides improved conditions for water uptake by
plants and, so, better thriving conditions for the crop
(Khosravi Shakib et al., 2019; levinsh et al., 2020) [13 9,
Besides, organic fertilizers enrich the nutrition of the plants,
improving their vegetative growth (Maddahi ef al., 2021)
U161, Similar results were also observed by Razzaq (2014) in
marigold. There was a significant effect of different organic
manure treatments on the stem diameter of marigold. The
maximum stem diameter was recorded in Ts4 (Poultry
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Manure @ 10 t ha™'), measuring 15.59 mm, which was
followed by T+ (Vermi-compost @ 50% + Poultry Manure
@ 50%) with 15.19 mm and Ts (FYM @ 50% + Poultry
Manure @ 50%) with 15.12 mm. This was further followed
by Ts (FYM @ 50% + Vermi-compost @ 50%), which
recorded a stem diameter of 14.95 mm. The minimum stem
diameter of 13.51 mm was observed in T: (Control). The
combined application of FYM with vermicompost in solid
or liquid form has confirmed that it significantly impacts in
the vegetative parameters, for instance, stem girth (cm).
This might be associated with the sustained availability of
minerals throughout the growth period of marigold plants.
Moreover, the growth was reported to be significant by
these organic applications which might be dealt with ability
of vermicompost to provide phytohormones as well as
micronutrients which helps to shot up the mechanism which
were essential for growth of plants (Rashid ez al. 2020) 24,
These findings are consistent with the reports of Madhuri et
al. (2018) ' Pandey et al. (2018) 2 Bordoloi and
Talukdar (2019) [, and Kaushik and Singh (2020) '], who
observed similar improvements in tuberose (Polianthes
tuberosa L.), chrysanthemum (Chrysanthemum morifolium
Ramat.), chrysanthemum cv. Snowball, and African
marigold (7Tagetes erecta L.), respectively.

A significant effect was observed on plant spread of
marigold due to the application of different organic manure
treatments. The maximum plant spread was recorded in T4
(Poultry Manure @ 10 t ha™'), measuring 37.56 cm, which
was followed by T- (Vermi-compost @ 50% + Poultry
Manure @ 50%) with 34.67 cm and Ts (FYM @ 50% +
Poultry Manure @ 50%) with 33.77 cm. This was further
followed by Ts (FYM @ 50% + Vermi-compost @ 50%),
which recorded a plant spread of 33.11 cm. The minimum
plant spread of 29.01 cm was observed in T: (Control). The
increased plant spread might be attributed to the combined
application of organic nutrient sources, which possibly
enhanced nutrient availability and supported better
vegetative growth of the plants. These findings are in
conformity with the reports of Gadagi et al. (2004) ™ in
gaillardia, Palagani ef al. (2013) 2% in chrysanthemum, Koli
and Jayanthi (2018) ['*] in marigold and Jogi et al. (2022) !9
in China aster.

The positive influence on plant spread by the different
combining organic applicants where poultry manures as
basal followed by vermicompost as a conditioner.
Vermicompost act as the source of macro (N, P, K) at micro
nutrients (Zn, Fe, Cu and Mn), enzymes and growth
hormones in the early growth phase which leads to vigorous
vegetative growth. It might be due to application of Poultry
manure which is abundant source of major nutrients viz.,
NPK and other essential nutrients (Garge et al., 2020) Bl
Nitrogen is the main constituent of chlorophyll, amino acids
and protein which plays important role in cell division,
protein synthesis and metabolite transport for building the
plant tissues (Gupta & Prasad, 1991) [7l. Due to presence of
higher amount of major essential nutrients and readily
available form of nitrogen in uric acid and narrow C: N ratio
than othernutrient facilitates increase in plant height, plant
spread and number of leaves. The above findings were
similar to the earlier study conducted by (Malik et al., 2021)
U8 (Swathi et al., 2018) 3% in Marigold and (Suseela et al.,
2016) 1 in Tuberose.

The maximum number of primary branches per plant
(14.28) was observed in T4 (Poultry Manure @ 10 t ha™),
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which was followed by T- (Vermi-compost @ 50% +
Poultry Manure @ 50%) with 13.33 branches and Ts (FYM
@ 50% + Poultry Manure @ 50%) with 13.12 branches per
plant. The least number of primary branches per plant
(11.96) was recorded in T: (Control). The results of the
present investigation are in close agreement with the
findings of Gadagi et al. (2004) ¥ in gaillardia, Deshmukh
et al. (2008) B! in gaillardia, Singh et al. (2015) 7! in
marigold, Kumar et al. (2016) in marigold and Palagani et
al. (2013) 2% in chrysanthemum.

The increase in the number of primary branches with the
concomitant of organic manures improves soil properties
and its fertility rate. Enhanced soil properties allow better
aeration and water retention, which are important factors for
root development and overall plant health Prakash et al.
(2022) 231 as healthy root systems contribute to better shoot
and branch development. This view supported by
Somasundaram (2003) [ highlighted those organic
inputsalong with soil application acted as a stimulus that
further increased the production of growth regulators in the
cell system. This helps in increase in absorption rates of
nutrients to the plants. This availability of substantial
amount of microbial load and growth hormones which
contribute to an increased soil biomass, supporting the
availability and absorption of both applied and existing soil
nutrients resulting in increased growth Palekar (2006) 2!
and Vasanth Kumar (2006) B2l Similar results were
reported by Singh ez al. (2015) 7 in marigold for maximum
number of primary branches.

The maximum number of secondary branches per plant
(29.24) was recorded in T4 (Poultry Manure @ 10 t ha™'),
followed by T (Vermi-compost @ 50% + Poultry Manure
@ 50%) with 25.86 branches and Ts (FYM @ 50% +
Poultry Manure @ 50%) with 24.17 branches. The
minimum number of secondary branches (20.93) was
observed in T: (Control). The production of the maximum
number of secondary branches is due to the reason that
number of primary branches were more in plants. In general,
the number of primary branches in a plant can influence the
development of secondary branches. Primary branches are
the main stems that arise directly from the main stem of a
plant and secondary branches emerge from these primary
branches (Tayeng, 2010) B!, So, the higher the number of
primary branches in the plant, the more will be the
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secondary branches.

The production of more number of secondary branches in
plantcould be attributed to poultry manure. This might have
enhanced the cell division and cell elongation and
concomitant increase in metabolic activities in the plants
body. It also helps in enhancing the soil status to become a
ready to serve zone for essential nutrients to plant’s root
system, which might have helped in increased nutrient
uptake which in turn might have encouraged increased
production of branches.

The maximum fresh weight of plant (298.12 g) was
observed in T4 (Poultry Manure @ 10 t ha™), which was
followed by T- (Vermi-compost @ 50% + Poultry Manure
@ 50%) with 279.24 g and Ts (FYM @ 50% + Poultry
Manure @ 50%) with 275.00 g. The minimum fresh weight
of plant (189.10 g) was recorded in T: (Control).

The larger availability of nutrients enhanced the plant
height, plant spread, number of branches, number of leaves,
stem girth and leaf area, which encouraged luxuriant plant
growth and in turn increased the fresh weight of plant and
shoots. These findings are in agreement with the reports of
Sainju et al. (2017) 21, who stated that enhanced vegetative
growth contributes to improved biomass accumulation and
yield. The results are also in close conformity with the
findings of Palagani et al. (2013) 2 in chrysanthemum.

A similar trend was observed for plant dry weight. The
maximum dry weight of plant (61.30 g) was recorded in T4
(Poultry Manure @ 10 t ha™"), followed by T (54.45 g) and
Ts (53.86 g). In contrast, the minimum dry weight of plant
(38.79 g) was observed under the control treatment (T:).
The results are similar with the reports of Gotmare et al.
(2007) in marigold, Kumar et al. (2013) in marigold, Singh
et al. (2015) 27 in marigold and Chaitra and Patil (2007) in
China aster. This change might be due to the higher
accumulation of carbon in plant tissues, resulting from the
enriched plant growth promoted by organic inputs such as
vermicompost, poultry manure and farmyard manure. Due
to the maximum number of leaves, photosynthetic capacity
of marigold might have increased under the different
organic manure treatments. Higher production of
photosynthates would have been encouraged by these
organic treatments, which might have resulted in increased
accumulation of photosynthates, thus increasing the dry
weight of the plant.

Table 1: Influence of organic manures on growth parameters of marigold cv. Pusa Narangi Gainda

Plant | Diameter | Plant Number of Number of Fresh Dry
Not. Treatments height | of main [spread|primary branches|secondary branches| weight of | weight of
(cm) |stem (mm)| (cm) per plant per plant plant (gm)|plant (gm)
T, Control 56.11 13.51 [29.01 11.96 20.93 189.10 38.79
T FYM @ 50t/ ha (100%) 61.34 14.62 |32.79 12.03 20.96 228.38 47.93
Ts Vermi-compost @ 20 t / ha (100%) 61.71 14.86 |32.93 12.24 22.51 243.73 51.17
T4 Poultry Manure @ 10 t/ha (100%) 66.17 15.59 [37.56 14.28 29.24 298.12 61.30
Ts | FYM @ 50% + Vermi-compost @ 50% | 62.48 1495 [33.11 12.74 23.89 262.30 53.29
Ts | FYM @ 50% + Poultry Manure @ 50% | 63.49 1512 [ 33.77 13.12 24.17 275.00 53.86
i 0,
T, |V ermi-compost @@5500@* Poultry Manurel 63 95 | 1519 | 34.67 13.33 25.86 27924 | 54.45
0
CD at 5% 1.42 0.05 0.60 0.07 0.06 7.42 0.03
SEm + 0.45 0.01 0.19 0.02 0.02 2.38 0.01
Conclusion the treatments, poultry manure @ 10 t ha™ proved most

The present study revealed that different organic manure
treatments significantly influenced the growth and biomass
production of marigold cv. Pusa Narangi Gainda. Among

effective, recording the highest values for plant height, stem
diameter, plant spread, number of primary and secondary
branches, fresh weight, and dry weight of plant. Therefore,
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the application of poultry manure @ 10 t ha™ can be
recommended as an effective and also a promising approach
to grow more marigold flowers. These organic methods can
potentially meet the sustainable needs of people of India and
other countries.
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