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CHAPTER -1

INTRODUCTION

The beauty of flowers has attracted attention of mankind from very beginning
of the civilization. In an ancient and religious country like India. Flowers are
intricately associated with almost all social celebrations and festivals in one or the
other way. Flowers symbolize purity, beauty, peace, love and passion. It is a popular
saying that flowers are associated with human being from birth to death. Flowers are
frequently use as cut flowers for bouquets, vases and flower arrangements for interior
decorations and as loose flowers for garlands, gajra, rangoli and veni making along

with uses in worshipping, flower showers in receptions, wedding etc.

Attention towards floriculture and ornamental horticulture has been increasing
in the modern India with the improvement in living standards. Aesthetic sense in
human being led him to search for several plant species with beautiful flowers foliage
and in general attractive and orchids are established commercial flowers and their
production technology as become sophisticated. In the recent fast, few flowers like
gaillardia, daisy, desi rose and marigold become additions to traditional Indian
floriculture in limited areas, requiring increased attention for research and
development in the country. It is necessary to develop adaptive technologies for such
crops so that these can be cultivated commercially with higher returns per unit area.
Commercial floriculture has attracted attention in India due to enormous export
potential and increased domestic use of flowers in daily life with the improvement in
living standards of people. It is said that, human borns with flowers, lives with
flowers and finally dies with flowers. Different flowers are commonly used to convey
the human feelings. Flowers commonly used are rose for love, pansies for thought,
carnations (white) for women’s love, daffodils for regard, amaryllis for pride, lilies
for purity and stocks for luxury etc. Floriculture is a remunerative avocation for the
rural people. The income received from a hectare of flowers is much more than the
income from either a cereal or pulse crop, if done on scientific method and got proper

market.

In India, the estimated area under flower crops is about 3.06 lakh hectares

with production 23.92 lakh tonnes (Anon, 2017). The major flower growing states are



Karnataka, Tamil Nadu, Andhra Pradesh, West Bengal, Maharashtra, Rajasthan, Uttar
Pradesh, Delhi and Haryana etc. The area under flower cultivation in India was 2.48
lakh hectares with production of 4.84 lakh tonnes cut flowers and 16.58 lakh tonnes of
loose flowers (NHB 2015). India exported floricultural produce worth Rs. 450 crores
(APEDA 2016). In the case of production also, the estimates could be at variance
from the actual figures as some of the flowers like rose, gladiolus and tuberose are

used with stem.

The cut flowers like gladiolus, rose, tuberose, chrysanthemum, carnation,
gerbera, orchid, anthurium, liliy etc. have commonly and frequently used for many
purposes in both the local as well as in international market. Among them, gladiolus
(Gladiolus grandiflorus L.) is one of the most important cut flower not only due to its
different color of flowers, attractive spike, but easy cultivation and wide adaptability
to varying soils and agro-climatic condition. It occupies a place of pride in Indian
floriculture industry for its beauty, better keeping quality and suitable for cut flower.
It is also a popular cut flower in whole world, not only for use in arrangements, but
also for the individual florets that can provide attractiveness to bouquets. It has great

demand in market for preparation of bouquets and beautiful floral arrangements.

Gladiolus (from Latin, the diminutive of gladius, a sword) is a genus of perennial
bulbous flowering plants in the iris family (Iridaceae). Sometimes called the sword
lily, the most widely used English common name for these plants is simply gladiolus
(plural gladioli, gladioluses or sometimes gladiolas). Gladiolus also known as “Queen
of the bulbous flowers’’ is one of the important ornamental flowering crops of the
world. It is a popular cut flower owing to its versatile colours and varieties having
larger keeping quality of flower. It has great economic value for cut flower trade and
much valued by the aesthetic world for beauty and loving people because its
prettiness and unparalleled elegance. They are widely used as artistic garlands, floral
ornaments, bouquets etc. The long flower spikes are excellent as cut flower for table
decoration when arranged in vases. Gladioli contribute the most important item for
aesthetic, economic and social appeal. Florets open sequentially from the base of the
rachis and extension of longevity of these florets helps in maintaining the economic
value of these flowers for a longer time. The number of days a flower remains fresh in

acceptable condition is the criterion for describing the keeping quality of flowers.



Gladiolus could be grown in any type of soil provided it is well drained. For good
performance, it prefers a sandy loam soil, rich in organic matter having soil pH
between 6 and 7.

As the post-harvest life of the flowers depends upon the pre-harvest factors also,
nutrition is one of the important aspects in increasing the flower yield and quality of
gladiolus spikes. After the green revolution, use of chemical fertilizers and pesticides
in plants production increased which is dangerous to ecology and environment. Thus,
the application of nutrients in small doses applied more frequently favors better
growth and flower production. But, excessive use of chemical fertilizers and
pesticides impose threat to the ecology and environment. Therefore, organic farming
is one of the possible solutions for this problem (Rawat, 2002).

Panchagavya, an organic product has the potential to play the role of promoting
growth and providing immunity in plant system. Panchagavya consists of eight
products viz. cow dung, cow urine, cow milk, curd, jaggery, ghee, banana, and water.
When suitably mixed and used, these have miraculous effects. Physico-chemical
properties of panchagavya revealed that they possess almost all the major nutrients,
micro nutrients and growth harmones (IAA & GA) required for crop growth. It
contains properties like naturally occurring, beneficial, effective microorganisms,

predominately lactic acid bacteria, yeast, actinomycetes and photosynthetic bacteria.

According to Somasundaram et al. (2004) use of Panchagavya was recommended
to safe guard plants and soil microorganisms from time immemorial. Panchagavya
had reverence in the scripts of Vedas and Vrukshyayurveda (Vriksha means plants
and Ayurveda means health system). In Sanskrit, Panchagavya means the blend of
five products obtained from cow. It is an organic growth promoter for crops. It
comprises cow dung, cow urine, cow milk, cow’s milk curd and ghee, suitably mixed
to give beneficial growth effects on plants when sprayed on them. It is being applied

as a better source of N.

Vermiwash is the spent wash collected at the passage of water through a column
of earthworm culture. The spent wash was collected through a drainage pipe provided
at the bottom of the vermicompost pit. The wash is a collection of excretory products
and excess secretions of earth worms along with micronutrients from soil organic

molecules (Yuvaraj, 2007).



Therefore, considering the significant role of panchagavya and vermiwash on
plant life processes, the present research experiment entitled “The effect of
panchagavya and vermiwash on vegetative growth, yield and quality of Gladiolus

(Gladiolus hybridus hort.) cv.Gunjan” was planned with following objectives:

Objectives:

. To study the effect of panchagavya and vermiwash on vegetative growth of gladiolus
plant.

. To study the effect of panchagavya and vermiwash on yield and quality of spike and
corms.

. To work out economic feasibility of treatments.



CHAPTER -2

REVIEW OF LITERATURE

The growth yield and quality of Gaillardia, besides soil and climate factors
largely depend upon variety and management practices, such as time of planting,
seedlings, irrigation, spacing, plant protection etc. The finding reported by various
scientists in India and abroad on the topic “Effect of panchagavya and vermiwash on
vegetative growth, yield and quality of Gladiolus (Gladiolus hybridus Hort.) cv.
Gunjan under Jhalawar condition” and related aspects have been briefly reviewed

and presented in chronological order in this chapter under following headings:

2.1.1 Effect of panchagavya on growth parameters —

Thamaraiselvi et al. (2002) conducted an experiment on the effect of growth
regulators, calcium, boron and organics on rose and observed that Panchagavya (5%) in
combination with calcium acetate gave highest bush height (93.91 cm). They also
further reported increase in the number of flowering shoots with the treatment of
Panchagavya 5% (37.72 and 28.79).

Jahagirdar et al. (2003) reported that modified Panchagavya mixture (MPG-3)
gave better influence on plant height, number of leaves, maximum roof length and

pseudostem girth in Banana.

Djanaguiraman et al. (2005) conducted an experiment on effect of various
bio-regulators on growth of tomato (CV-PKM-1) and observed maximum plant height
by application of salicylic acid followed by Panchagavya 4% spray (78.5) and was at
par with panchagavya 2% spray (78.2). They also reported that panchagavya at 4%
spray gave maximum number of laterals per plant (20.1) which was at par with

panchagavya 3% spray (19.3).

Bhalla et al. (2006) studied the effect of panchagavya on growth of gladiolus
cv. Red Beauty and observed that the maximum plant height (102.8 cm.) were recorded

when plants were treated with 6 per cent panchagavya.



Dhanma (2006) carnation cv. 'Sunrise' reported significant improvement in
growth parameters with the use of common basal dose, biostimulants viz. Panchagavya
(3%). He also registered the presence of various macro and micro nutrients in both the
biostimulants. The increase in media and leaf nutrient content was also reported with

use of biostimulants.

De and Girija (2006) reported that the application of biogas slurry +
panchagavya significantly increased height as compared to inorganic farming methods
after 60 days of sowing in black gram & green gram and other growth parameters viz.,
number of leaves, length and breadth of leaves, leaf area, number of branches etc., also

followed the similar trend.

Sinta Issac (2007) reported that corms treated with panchagavya — (2% +
manchurian mushroom tea — 2%) resulted in least number of days (30.33) required for
100 per cent highest plant height (59.5 cm) and highest number of leaves (7.12) in

gladiolus.

Kumar et al. (2008) observed that combination of panchagavya 4% +
Manchurian mushroom tea 2% recorded highest plant height (55.73cm) and highest

number of leaves (6.87) per plant in gladiolus.

Naidu et al. (2009) reported that application of 50% RDF + 50% N through
FYM + VAM and PSB @ 12.5 kg/ha + panchagavya @ 3% spray recorded

significantly higher number of branches/plant as compared to RDF in chilli.

Sailaja et al. (2014) reported increased total microbial count and the
physicochemical there is an increase in biomass (301%), shoot length (88.53 %) and
root length (71.03 %) in panchagavya treated plants over control and plant growth
substances present in Panchagavya treated soil help to bring rapid changes in
phenotypes of plants and also improves the growth and ultimately improve the

productivity of Spinacia oleracea.

Keisam et al. (2014) studied the effect of farm yard manure (FYM) on growth
of gladiolus and observed that the maximum plant height (73.66 cm and 104.84 cm) at
30 and 45 DAP, respectively, number of leaves (5.60), leaf length (50.03 cm), leaf



width (8.62 cm) and minimum days taken for sixth leaf stage (37.10) were recorded
when plants were treated with @ 7.5 t ha-* farm yard manure (FYM).

Suchita et al. (2017) conducted an experiment to find the variation in
biochemical and growth parameters of Abelmoschus esculentus under different
concentrations (Control, 1%, 3%, 5% and 7%) of panchagavya, and physico-chemical
and biochemical properties were increased in 3% concentration. Since there was
increase in growth parameters at low concentration of panchagavya, it is recommended
that the panchagavya can be used for spray after diluted properly 3%.

2.1.2 Effect of panchagavya on flowering and yield parameters —

Thamaraiselvi et al. (2002) reported that treatment having 0.5% calcium
acetate + panchagavya 5% was found effective in improving the floral characters. They
also reported significant increase in the number of flowering shoots and earliness in
flowering with the treatment of panchagavya 5% spray. Treatment consisting of
calcium acetate 0.5% + Panchagavya 5% proved significant in improving all the floral
characters such as flower weight (4.30 g) and (5.59 g), Flower diameter (6.78 and 5.38
cm), Pedical length (3.37 and 3.78 cm) and Petal number (55.20 and 85.21) in rose.

Somasundaram et al. (2003) studied the different concentration of
panchagavya (1 to 6%) and observed that the highest grain yield (17.87 g/ha) and
highest test grain weight (3.99 gm.) in green gram.

Lourduraj et al. (2005) conducted a field experiment with yield attributes and
grain yield of rice as influenced by organic farming practices and found that
panchagavya spray resulted in significantly higher yield attributes, viz. productive tiller
per hill (10.31), panicle length (20.02 cm), filled grains per panicle (99.04) and seed test
weight (16.54 g) compared to control. They further reported significant higher (gm.)
yield of 54.27 kg/ha with panchagavya spray compared to without panchagavya spray
(4989 kg/ha) in rice.

Djanaguiraman et al. (2005) reported that panchagavya helps in improving all
the yield attributes except number of flower clusters per plant and fruit clusters per
plant. They reported that panchagavya 3% spray gave more numbers of fruit per plant

(69.2), which was at par with panchagavya in tomato.



Patil et al. (2006) conducted trial on Tuberose cv. Phule Rajani and observed
that, application of fortnight sprays of 4% Panchagavya +2% Manchurian mushroom
tea was significantly superior in of flowers weight (147.60gm), flower stalks length (8.0
cm) and recorded longer vase life.

Bhalla et al. (2006) reported that largest number of florets per spike (13.53)
with 4 % panchagavya, highest length of florets (10.67 cm) with 6 % manchurian
mushroom tea + 6 % per cent panchagavya and maximum vase life (8.20 day) with 4 %

manchurian mushroom tea in gladiolus cv. Red Beauty.

Singh et al. (2007) reported that plants receiving panchagavya (4%) through
foliar spray significantly increased yield and quality attributes of tuberose viz., spike
length (98.16 cm), lowest floret diameter (4.21 cm), number of florets/spike (65.25) and
spike yield/m? (38.25 g). In postharvest studies, total number of florets (50.75), number
of opened florets (45.00), lowest floret diameter (4.15 cm), water uptake (135.50 ml)
and vase life (17.00 d) were also recorded in panchagavya (4%).

Gurav et al. (2008) reported that, the foliar sprays of 3% panchagavya +3%
Manchurian tea were significantly superior in flowers per plant (35.4), lower stalk
length (50.8), flower stalk diameter (6.78) and vase life (5.5days) of Gerbera.

Sendhilnathan et al. (2011) reported that , the foliar spray of panchagavya @
3 percent was significantly increased the flowering parameters viz, commencement of
flowering (50.97 days), length of flower bud (3.66 cm), flower bud diameter (3.58 cm),
bud length without corolla (1.89 cm), Corolla tube length (1.63 cm), and flower yield
characteristics viz, hundred bud weight (26.39 g), flower yield per plant (677.74 g),
flower yield per plot (4066.44 g), flower yield per hectare (3.78 t/ha), and the quality

characters like shelf life (34.39 hrs.) was achieved in Orchids.

Mahawer et al. (2010) reported that maximum duration of flowering (140.50
days), length of spike (52.83 cm), weight of spike (79.18 g), number of florets per spike
(50.17), floret remain open at a time (13.99), keeping quality of cut spikes in plain
water (12.95 days), number of spikes per plant (2.55) and yield of spikes per square
meter (22.95) were recorded in treatment sprayed with 4% panchagavya + 4%

manchurian mushroom tea in tuberose. cv. Puhle Rajani.



Vennila and Jayanthi (2010) found that application of 100% RDF +
panchagavya spray @ 2% significantly increased the plant height (131.7 cm), fruit
length (21.8 cm), fruit girth (4.66 cm), fruit weight (13.9 g/fruit), fruit yield (12.7 g/ha),
dry matter production (5.9 g per plant) and number of branches (3.2 per plant) as
compared to 100% RDF in okra.

Kumar et al. (2011) reported that maximum florets/spike (10.55), spike
diameter (0.80 cm), rachis length (41.90 cm), corm weight (105.78 g), cormels/plant
(20.85) and propagation coefficient (525.25%) was recorded with panchagavya (5%).
While, maximum spike length (92.61 cm), length of first internode (5.44 cm) and corm

diameter (7.79 cm) were recorded with panchagavya (10%) in gladiolus. cv. Candyman.

Sharma et al. (2011) found that plants grown in 6% panchagavya + 6%
manchurian mushroom tea recorded maximum stem length (64.77 cm),number of
flowers(6.60), flower size (4.99 cm), vase life (15.30 days) and A grade flowers based
on stem strength (100%) and length (100%) in carnation. cv. Sunrise.

Jawaharlal et al. (2012) reported that, application of bio fertilizers along with
the foliar spray of panchagavya @ 3% on African marigold significantly influenced the
flower yield as well as xanthophyll content of flowers. The values recorded in this
precision farming method for the various vegetative and flowering parameters during
the first and second seasons respectively are number of flowers (60.26 and 62.29),
individual flower weight (17.36 and 16.47 g), flower yield per plant (1.02 and 1.05 kg),
flower yield per hectare (35.19 and 36.23 tones) and xanthophyll content (1.81 and 1.76
g per kg of fresh flowers).

Sushma et al. (2012) studied the effect of organic and inorganic fertilizers on
sprouting, growth, flowering and nutrient status in heliconia (Heliconia sp.) cv. Golden
Torch under protected cultivation with different combinations of organic and inorganic
fertilizer. The treatment Ts with Glomus fasciculatum, Trichoderma harzianum and
other bio formulations viz., Panchagavya, Amrit pani, Agnihothra ash, dry mulch and 2
kg FYM/ m? recorded significantly less number of days for initiation of sprouting
(60.67), 50 per cent sprouting (76.30), flower bud formation (208 days) and first
flowering (217 days).



Naik et al. (2013) studied the different concentration of panchagavya on the
growth and flowering of Cymbidium “Sleeping Nymph”. The media application of 1:30
panchagavya registered highest pseudo bulb length and girth and resulted in 31.66 and
41.3% increase over control, respectively. Furthermore, the number of spikes per plant,
floret per spike, spike length and rachis length were recorded highest in the media
application of panchagavya at 1:30 and resulted in 130, 55.3, 22.4 and 26.3% increase
over control, respectively. Among the foliar application of panchagavya, the treatment
receiving panchagavya at 1:30 (T3) performed better for growth and flowering of
Cymbidium hybrid.

Harshavardhan et al. (2014) studied the influence of foliar sprays of
panchagavya on flower quality, yield and vase life of Carnation (Dianthus caryophyllus
L.) under Polyhouse. It was found that maximum flower stalk length (75.45 cm), flower
stalk girth (5.56 mm), number of petals per flower (121.33), marketable flowers (98.14
%), number of flowers/plant (22.19) and vase life (10.17 days) were recorded in plants

receiving panchagavya.

Bellubbil et al. (2015) studied the effect of integrated nutrient management on
growth and flowering of Gerbera jamasonii cv. Rosalin and observed that, the six kinds
of organic substrates along with inorganic fertilizers. 75% RDF+ Glomus fasciculatum
+ Trichoderma harzianum + Panchagavya +Amrut pani + Dry mulch + Agnihothra ash
favorably influenced flower parameters like minimum number of days taken for 50 per
cent flowering (139.87 days), maximum stalk length (75.45 cm), flower diameter (7.15
cm), number of flowers per plant (19.03) and (75.45 cm), flower diameter (7.15 cm),
number of flowers per plant (19.03) and flower yield per m? (634.27) were found to be
highest.

2.2.1 Effect of vermiwash on growth parameters —

Thangavel et al. (2003) showed that both vermiwash and vermicast extracts
increased the growth of paddy. Maximum plant height (68.5 cm) was achieved with 100

per cent vermiwash extract.



Sivasubramanian and Ganeshkumar (2004) an experiment was conducted to
impact of Vermiwash on the growth of African marigold. The results revealed that
vermiwash spray enhanced the growth parameters (plant height, number of laterals,

number of leaves and leaf area).

Samadhiya et al (2008) reported that, spraying of vermiwash on the tomato
plants, showed significant growth i.e. number of leaves per plant. It can be concluded
that the growth of tomato plants showed much positive results when grown in
vermicompost. However the results were apparent when the plants were treated with

vermiwash.

Venkataramana et al. (2009) studied the influence of foliar sprays of
vermiwash (VW) and cow dung wash (CDW) on leaf yield and leaf attributing
parameters in Mulberry and found that the leaf yield (72600 kg/ha/yr.) and yield
attributing parameters such as plant height (199.50 cm), length of shoot plant-* (189
cm), number of branches plant-* (13.00), number of leaves plant-' (155), weight of
leaves plant-* (1.20 kg), leaf moisture content (73 per cent) and leaf moisture retention

capacity (85 per cent) were significantly higher in 200 ppm vermiwash.

Chattopadhyay  (2014) reported  that, application  of  20%
vermiwash+vermicompost and 10% vermiwash+vermicompost showed the earliest bud
initiation, more number of leaves and maximum increase in plant height. The 5%
vermiwash and vermicompost showed comparatively less growth of plants. However,
the only vermiwash at all the experimental dilutions and also the only vermicompost

treatment showed the intermediate results.

Sundararasu and Jeyasankar (2014) conducted trial to evaluate the effect of
vermiwash on growth and productivity of brinjal plants. The results revealed that
vermiwash spray enhanced the growth parameters (plant height and number of leaves).
The foliar spray of vermiwash can be economically and environmentally suitable for the

soil environment.

Kaur et al. (2015) studied the effect of vermiwash on the growth and
development of leaves and stem of tomato plants. It can be concluded that the growth of

tomato plants showed much positive results when grown in vermicompost. However the



results were apparent when the plants were treated with vermiwash. Hence, vermiwash
proves to be an effective fertilizer which contributes the growth of plants when sprayed
directly as well as mixed with a definite ratio of vermicompost.

Palagani and Singh (2017) reported that, application of bio fertilizers along
with the foliar spray of vermiwash @ 4% significantly influenced the growth of

gerbera.

Tamrakar et al. (2018) reported that, both the levels of cow urine and
vermiwash (5% and 10%) resulted in significantly higher emergence of plants, increase
plant height, more number of leaves plant-', longer and wider leaf as compared to
control in gladiolus cv. Candyman.

2.2.2 Effect of vermiwash on flowering and yield parameters —

Kulkarni et al. (1996) observed significant increase in number of flowers per
plant (45.73) in treatment combination of 75% recommended dose of fertilizer +

vermicompost 5 tonnes/ha in China aster.

Vidhya and Anburani (2007) reported that among the various treatments,
application of FYM @ 25 t/ha combined with 100 per cent of the RDF @ 120: 240: 240
g/plant as basal along with vermiwash @ 1:5 dilutions (T) improved the flowering and
yield characters. The treatment applied with 0.4 per cent foliar spray of multiplex
improved the flowering and yield characters viz., commencement of flowering, flower
bud length, corolla tube length, hundred bud weight, number of flowers and yield per

plant in mullai (Jasminum auriculatum).

Ansari (2008) studied the effect of vermicompost and vermiwash in reclaimed
sodic soils on the productivity of spinach (Spinacia oleracea), onion (Allium cepa) and
potato (Solanum tuberosum) and observed the yield of spinach was significantly higher
in plots treated with vermiwash (1:5 v/v in water). The yield of onion was significantly
higher in plots treated with vermiwash (1:10 v/v in water), whereas the average weight
of onion bulbs was significantly greater in plots amended with vermicompost and
vermiwash (1:5 v/v in water). The yield of potato and the average weight of potato

tubers were significantly higher in plots treated with vermicompost.



Pathak and Kumar (2009) conducted experiment on vermiwash on the floral
attributes and vase life of gladiolus. cv. White Prosperity. The floral attributes were
significantly affected by the pre harvest bio fertilizer treatments as compared to the
control. The fresh weight of spike (75.61g), dry weight of spike (23.11g), water up take
(94.16ml), number of florets opened on 5 day (5.83), were maximum with vermiwash.
Minimum days taken to spike emergence (82.46), maximum spike length (89.66cm),
maximum rachis length (46.30cm), highest number of florets/spike (14.40), maximum
diameter of first floret (10.99cm) and highest vase life (9.83) when plants were treated

with vermiwash.

Siddappa and Hegde (2011) studied the nutritional treatments on the
performance of curry leaf var. Suvasini. Foliar spray of vermiwash produced vigorous
growth with significantly higher fresh leaf yield (13.07 t/ha) compared to control (11.13
t/ha). Among nutritional treatments, RDF + FYM (10.00 kg/plant) with vermiwash
foliar spray at 50 per cent dilution recorded higher fresh leaf yield (17.74 t/ha) followed
by FYM + RDF without vermiwash (15.79 t/ha) and FYM along with vermiwash
(15.65 t/ha) compared to control (6.32 t/ha).

Anburani and Vidhyapriyadharshini (2012) carried out a field experiments to
evaluate the potential of utilizing vermiwash on growth attributes of jasmine.
Application of vermiwash increased the plant height, number of leaves per primary
shoot and leaf area per plant. However, significantly the highest length of the primary
shoot, number of secondary shoots, number of productive shoots and plant spread were

recorded when vermiwash application @ 1 dilution was applied.

2.3.1 Effect of panchagavya and vermiwash on growth parameters-

Chakraborty et al. (2009) studied the effect of integrated nutrient management
(INM practices in Anthurium andreanum and observed that, the combination of
common basal dose + 3% vermiwash + 3% Panchagavya + 3% Manchurian tea
favorably influenced plant height (38.83 cm.), height leaf area (203.33 cm ), maximum
length of petiole (19.93 cm), maximum girth of petiole (1.33 cm).



Nagalakshmi et al. (2009) observed that, the combination of Panchagavya,
Manchurian tea and Vermiwash at 3% recorded highest leaf length (38.00 cm), leaf
width (17.2 cm), petiole length (49.4 cm), petiole girth (2.11 cm) , number of suckers

(5) and all the economic traits in anthurium.

Maheswari et al. (2017) studied the effects of vermiwash and panchagavya on
Dolichus lablab. Different concentrations of vermiwash and panchagavya (5:2%, 10:3%
and 15:4%) were applied to the bean plants once in every week for six weeks. The exo-
morphological characters such as shoot length, internode length, diameter of the
internode, number of leaves and leaf surface area were recorded prior to every treatment
in all the groups. Interestingly, 10:3% vermiwash and panchagavya treated lablab beans
showed better growth promoting effects than the other plants.

2.3.2 Effect of panchagavya and vermiwash on flowering and yield parameters-

Chakraborty et al. (2009) studied the effect of integrated nutrient management
(INM) practices in Anthurium andreanum and observed that, the combination of
common basal dose + 3% vermiwash + 3% Panchagavya + 3% Manchurian tea
favorably influenced maximum number of spikes (7.00), largest spathe (9.57 cm x 7.47
cm), largest spadix (4.27 cm), longest flower stalk (34.50 cm), maximum girth of the
stalk (1.30 cm), maximum field life (34.33 days) as well as vase life (19.74 days). In the
second year of experiment, the same treatment was again found to be the best. The
results proved that common basal dose + 3% vermiwash + 3% Panchagavya + 3%

Manchuria tea is optimum for the growth and flowering of anthurium.

Nagalakshmi et al. (2009) observed that, the combination of Panchagavya,
Manchurian tea and Vermiwash at 3% recorded early flowering (152.3 days ) and
number of spikes (9.4), spathe length (12.1 cm), spathe width (8.7 cm), spadix length
(7.5 cm), stalk length (53.5cm), girth of stalk ( 1.9 cm), longevity of spike on plant
(21.0 days), days to loss of lusture (16 days), days to spathe blueing (18 days) and days

to spadix necrosis (19 days) were maximum in common basal dose + 3% vermiwash.



Rameshwar et al. (2012) reported that, application of vermiwash gave 65, 10,
26, and 27 % higher yields in knol-knol (153.25 g/ha), onion (184.1g/ha), French bean
(14.5 g/ha seed yield) and paddy (18.4 g/ha), respectively over control. Panchagavya
sprays to crop gave significantly higher yield to the extent of 177.81 g/ha in knol-knol,
168.9g/ha in onion and 18.9g/ha seed yield in garden pea, which was significantly
higher than control.

*kkkikk



CHAPTER -3

MATERIALS AND METHODS

The field experiment entitled “Effect of panchagavya and vermiwash on
vegetative growth, yield and quality of Gladiolus (Gladiolus hybridus Hort.)
cv. Gunjan under Jhalawar condition” was conducted at the Instructional Farm,
Department of Floriculture and Landscaping, College of Horticulture and Forestry,
Jhalrapatan, Jhalawar from October 2018 to May 2019. The details of the techniques
followed and material used during the period of investigation are described in this
chapter under following heads.

3.1 Experimental site

The experiment was carried out at Instructional Farm, Department of Floriculture and
Landscaping, College of Horticulture and Forestry Jhalarapatan, Jhalawar, which is
situated at 23°4° to 24°52° N latitude and 75°29° to 76°56° E longitude in South-East
Rajasthan. Agro —climatically, the district falls in Zone-V known as Humid South

Eastern Plains of Rajasthan.
3.2 Climate

The climate of the zone is sub-humid and sub-tropical characterized by mild winter
and warm summer with relatively high humidity during the month of July to September.
The region has mean annual rainfall 954.7 mm received from South-West monsoon
during last week of June to September and sometimes scantly showers during winter

season.

Metrological data (Table 3.1) shows that during the growing period of the crop the
mean maximum and minimum temperature ranged between 45.25 and 5.66°C while the
mean maximum and minimum relative humidity ranged between 91.34 and 25.75 per
cent. The mean weekly meteorological data recorded during the crop growth period by

the meteorological department of Jhalawar are presented in Table 3.1.



Table 3.1: Mean weekly weather data of crop growth period (October, 2018 to
May, 2019)
AGRO-METEOROLOGICAL DATA

Temperature (°C) Relative humidity (%) Total

Metrological data | Max. Min. Max. Min. rainfall

of week
(mm)
30 Sept.- 260(1)?" 31.93 | 20.85 81.58 45.13 0.50
7 -130ct, 2018 | 3276 | 13.02 80.42 43.78 0.00
14-200ct., 2018 | 31.80 | 12.65 81.07 44.92 0.00
21-270ct, 2018 | 30.50 | 12.40 81.15 45.85 0.00
28 Oct, 230';'2"" 3125 | 1318 | 8076 | 45.75 0.00
4-10Nov, 2018 | 30.76 | 12.20 81.00 46.71 0.00
11-17Nov., 2018 | 31.82 | 14.25 80.00 46.57 0.00
18- 24 Nov., 2018 | 28.26 | 13.99 95.00 57.29 0.00
25 Nov., 210?8%" 2759 | 12.63 84.00 55.34 0.00
2-8Dec,2018 | 2860 | 13.33 93.00 44.57 0.00
9-15Dec., 2018 | 2424 | 6.45 89.00 43.45 0.00
16- 22 Dec., 2018 | 25.41 | 8.27 91.00 46.29 0.00
23-29 Dec., 2018 | 22.22 | 9.59 81.00 45.00 0.00
30 DeC'J’aZn(_J,lso'lz 2243 | 865 84.65 33.00 0.00
6-12Jan, 2019 | 21.83 | 4.14 81.57 61.86 0.00
13-19Jan, 2019 | 21.73 | 6.76 81.70 35.00 0.07
20-26Jan., 2019 | 2312 | 9.23 78.16 34.29 0.05
21 Jan., - 220F12b” 2477 | 7.60 83.97 31.86 0.00
3-9Feb, 2019 | 2324 | 8 27 75.00 30.45 0.00
10- 16 Feb., 2019 | 26.75 | 8.45 80.00 34.29 0.00
17 - 23 Feb., 2019 | 30.15 | 9.63 83.12 43.87 0.00
24 Feb., - 22'(\)/'1"";”’ 36.70 | 12.43 82.35 39.20 0.00




3 -9 March., 2019 | 38.88 10.77 80.41 34.82 0.00

10 - 16 March.,
2019 39.14 11.82 75.56 30.18 0.00

17 - 23 March.,
2019 34.49 12.40 72.58 30.11 0.00

24 — 30 March.,
2019 32.89 17.81 80.11 45.59 0.00

31 March -6

April., 2019 37.86 18.72 77.32 32.46 0.00
7—13 April., 2019 | 34.74 19.19 74.67 30.00 0.0
14-20 April., 2019 35.30 18.52 75.57 31.34 0.00
22-28 April., 2019 37.62 20.54 72.45 30.34 0.00
29-05 May., 2019 41.45 23.43 70.54 29.65 0.00
06-11 May., 2019 42.54 24.65 70.32 29.12 0.00

3.3 Soil of the experimental field

The experimental site had black soil of the clay loam type with adequate drainage
facility. In order to assess the physico-chemical properties of the experimental soil, the
soil samples were drawn randomly from different spots in the experimental area at a
depth of 10-15 cm before the commencement of the experiment. A representative
sample was prepared and subjected to mechanical physical and chemical analyses. The

results of analysis along with methods used for determination are presented in Table

3.2
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Table: 3.2 Physical-chemical properties of soil of the experimental field:

Properties Value Method employed

(A) Mechanical compositions

1. Sand (%) 23.67 Hydrometer method (Bouyoucos, 1927)

2. Silt (%) 37.6 Hydrometer method (Bouyoucos, 1927)

3. Clay (%) 39.8 Hydrometer method (Bouyoucos, 1927)

(B) Chemical properties

1. Bulk density (Mg m™) | 1.40 Core sampler method (Piper, 1950)

2. Particle density 2.65 Black (1965)

3. Porosity (%) 43.26 Black (1965)

(C) Chemical properties

1. Organic carbon (%) 0.56 Walkley and Black (1934)

2. Available Nitrogen | 335.57 Alkali Permanganate method (Subbiah
(kg/ha™) and Asija, 1965)

3. Available phosphorus | 15.91 Olsen’s method
(P,0s kg ha) (Olsen et al., 1954)

4. Available  Potassium | 216 Flame photometer method (Metson, 1956)
(K20 kg ha™)

5. EC (dSm™ at 25°C) 0.98 Using solubridge (Jackson, 1973)

6. pH (1 : 2, soil : water | 8.0 Potentiometric method using pH meter
suspension) (Jackson, 1973)

The soil of experimental site was clay loam in texture (Black cotton), low in reaction

and medium in respect to nitrogen, phosphorus and potassium content.
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3.4 Experimental design and layout

The experiment was laid out

in Randomization Block Design for

field

experimentation. The plan of layout is depicted in Fig. 3.1 and other details are as

following:

Crop
Variety

Number of total treatments combination :

Number of total experimental units
Number of replications

Gross plot size

Net plot size

Spacing

Date of transplanting

Net experimental area

Gross experiment area

Width of irrigation path

Number of plants per plot

Experimental design

3.5. Treatment combination

Gladiolus (Gladiolus hybridus)
Gunjan

8

24

3

3.96 m* (2.20 m x 1.80 m)

2.25 m” (1.5 m x 1.50 m)

40 x 30 cm (Row x Plant)

16 October 2018

81 m? (6 .0m x 13.5 m)

88.92 m? (6.20 m x 14.30 m)

50 cm

25

Randomized Block Design

S.No. Treatment Treatment Combination
1 To Control
2 Ty 2% Panchagavya
3 T, 4% Panchagavya
4 T3 6% Panchagavya
5 T, 2% Panchagavya + 5% Vermiwash
6 Ts 4% Panchagavya + 5% Vermiwash
7 Te 6% Panchagavya + 5% Vermiwash
8 T, 5% vermiwash
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Plate no. 3.1 Over all view of the experimental field



3.6. Experimental Material
3.6.1. Planting Material

The corms of gladiolus variety Gunjan were procured from Department of
Floriculture & Landscaping Architecture, Navsari Agriculture University, Gujarat.

3.6.2. Treatment Material
3.6.2.1 Vermiwash
Vermiwash were procured from Krishi Vighan Kendra (KVK), Jhalawar.

3.6.2.2. Panchagavya

Panchagavya was prepared by a modified method of Vriksha Ayurveda,a
standardized method (Natarajan, 2002). The materials required and the methodology

involved in the preparation is furnished below.

S.No. Content
1 Cow dung — 10 kilograms
2 Cow urine — 3 litre
3 Cow milk — 2 litre
4 Curd —1 litre
5 Ghee  —1litre
6 Ripe Banana - 12 numbers




Plate no. 3.2 Treated corms



Plate no.3.3 preparation of panchagavya and vermiwash



3.7 Cultural operation

The details of cultural operations carried out during the course of investigation

including the nursery operation are furnished below:
3.7.1 Preparation of experimental field

Field preparation was done by ploughing the field with mould board plough twice.
Harrowing was done to break the clods. During bed preparation vermicompost was
incorporated in the soil followed by leveling and weeding manually. The experiment
was laid out with the help of measuring tape, rope and pegs.

3.7.2 Planting of corms

After field and plot preparations the varieties were allocated to experimental plots
through randomization. In each replication fresh randomization was done for planting
of corms. Treated corms (with bavistin 0.2%) were planted at a distance of 40 cm at
depth of 8-10 cm on 16 October, 2018. While planting of corm care was taken to
maintain the bud on top in vertical position. Total 25 corms of specific variety were

planted in each plot.
3.7.3 Planted protection

The crops did not face any serious attack of disease and pest. Drenching of soil

with bavistin @ 0.2% at fortnight interval was given as prophylactic measure.
3.7.4 Irrigation and weeding

The crop was irrigated at 10 days interval by check basin method depending on
the prevailing weather conditions. Weeding was done with the help of hand hoe after 20

to 25 days of corm planting & the time of earthing up.



3.7.5 Earthing up
Earthing up of plants was also done after 40 days of planting to support the plant.
3.7.6 Harvesting of spikes

The spikes were harvested in early morning hours. Retaining 3 pairs of leaves on
plant at two days interval.

3.7.7 Digging of corms and cormels

The corms and cormels were lifted from the ground after 65 days of harvesting of
spikes when the leaves turned yellow and were half-dry in each plant. The corms and
cormels were cured in shade for about a week and treated with bavistin (0.2%) before
storing in cold storage.

3.8 Observation recorded

The following observations were recorded from the tagged plants at different
stages of plant growth. The five plants from the Centre of plot were selected randomly

in every plot for recording the data.
3.8.1 Vegetative parameters
3.8.1.1 Plant height

The height was recorded in centimeters from the base of plants (ground level) to
the tip of spike in five tagged plants by meter scale at flowering stage and average value

was worked out.
3.8.1.2 Number of leaves per plant

Numbers of leaves per plant were counted from the selected tagged plants and

average was calculated.



3.8.1.3 Leaf length (cm.)

The length of 4™ leaf from base was recorded in centimeters from base to tip of
the leaf on each of five tagged plants using meter scale.

3.8.1.4 Leaf width (cm.)

The width of leaf which was also employed for measuring length was recorded
from margin to margin at the middle of leaf of selected tagged plants and average was
calculated.

3.8.1.5 Main collar diameter (cm.)

The collar diameter was measured in centimeter with the help of digital vernier
calipers just above the ground level of each of five tagged plants and then average was
calculated.

3.8.2 Floral characters
3.8.2.1 Days to spike emergence

Number of days taken for spike emergence from planting of corms was recorded

for each of five tagged plants and average was calculated.
3.8.2.2 Days to first floret opening from spike emergence

Number of days taken from spike emergence to opening of first basal florets on

spike of each five tagged plants was noted and average was calculated.
3.8.2.3 Number of florets per spike

Total number of florets produced on spike was counted for each five tagged

plants and mean was calculated.
3.8.2.4 Number of spikes/m?

The total number of cut spike harvested per square meter was counted and

mean was worked out.



3.8.3 Corm yield parameters
3.8.3.1 Number of corm per plant

The number of daughter corms produced per mother corm planted was counted
for each of the five tagged plants and average was calculated.

3.8.3.2 Number of corm/m?

The total numbers of corms produced per square meter were counted and

recorded which were having diameter of one inch or more.
3.8.3.3 Number of cormels per plant

The number of cormels produced per plant was counted on each of the five
tagged plants which were having diameter less than one inch.

3.8.3.4 Number of cormels/m?

The number of cormels produced per square meter was counted and recorded

which were having diameter less than one inch.
3.8.3.5 Diameter of corm (cm)

Corm diameter was measured in centimeter with the help of digital vernier

calipers and the average was calculated.
3.8.3.6 Weight of cormels per plant (gm.)

The fresh weight of cormels produced per plant was recorded in gram with the
help of digital balance (Sartorius) after lifting the cormels from each of the five tagged

plants.
3.8.3.7 Weight of corm (gm)

Fresh weight of 10 randomly selected corms per treatment was recorded in grams
with the help of digital balance (Sartorius) immediately after lifting the corms and the

average was worked out.



3.8.4 Quality parameter
3.8.4.1 Number of florets per spike

Total number of florets produced on spike was counted for each of five tagged
plants and average was calculated.

3.8.4.2 Spike girth (cm?)

The girth of spike was measured in centimeter with the help of digital vernier
calipers about 2 cm below the first basal floret of the spike.

3.8.4.3 Spike length (cm)

Spike length was measured in centimeter from the spike emergence point to tip
of the spike using meter scale from each of the five tagged plants.

3.8.4.4 Rachis length (cm)

Rachis length was measured in centimeter from base of first florets to tip of the

spike after opening the last florets on each of the five tagged plants.
3.8.4.5 Floret diameter (cm)

Diameter of the second floret of spike produced on each of five tagged plants
was measured in centimeter at fully opened stage using vernier caliper and then the

average was calculated.
3.8.4.6 Vase life of spike (days)

The vase life of spike was measured by counting the number of days up to
which the cut spike remained fresh (having at least three florets fresh and open) for this
study three spike were kept in each vase in distilled water at room temperature and

average was calculated.



3.8.4.7 Anthocyanin content (mg/100 gm)

Aliquots weighing 5.0g of the homogenized florets samples were dissolved in
25 ml methanolic hydrochloric acid (85:15) solution. The samples were kept for 24
hours at cool temperature (4-5 °C.) for the extraction of anthocyanin pigment. The
flocculate was filtered off by a whattman paper no.1 and the absorbance of the resulting
clear liquid was measured at 535nm in spectrophotometer (Model: systronics 118).
Anthocyanin content was calculated using the following formula

OD (ABS 535A) x volume of solution

Anthocyanin (mg/100g pulp) = %100
Weight of sample x 98.2 x100

3.9 Economics of cultivation
3.9.1 Cost of cultivation (Rs./ha)

The cost of the inputs prevailing at the time of cultivation was considered to work

out the cost of cultivation which is given in rupees per hectare.
3.9.2 Gross income

Gross income was calculated on the prevailing market price for the produce.
3.9.3 Net income

The net income per hectare was calculated on the basis of gross income and cost

of cultivation per hectare as follows;
Net income =Gross income — Cost of cultivation

3.4 Benefit cost ratio

The benefit: cost ratio was worked out by using the following formula:
Gross income (Rs./ha)
B:Cratio =  -------mmmmmm oo

Cost of cultivation (Rs./ha)s



3.10 Statistical analysis

Experiment data was recorded during the course of investigation for various
characters under study were analyzed statistically as per the technique suggested by
Panse and Sukhatme (1985).
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CHAPTER -4

EXPERIMENTAL RESULTS

Results of the field experiment entitled “Effect of panchagavya and vermiwash
on vegetative growth, yield and quality of Gladiolus (Gladiolus hybridus Hort.) cv.
Gunjan” conducted during October 2018 to May 2019 at the Instructional Farm
Department of Floriculture & Landscaping College of Horticulture & Forestry,
Jhalrapatan Jhalawar. The data pertaining to growth parameters, flowering and yield
attributes studies were subjected to statistical analysis. The results have also been
presented graphically, wherever felt necessary for better understanding.

4.1 Vegetative parameters

4.2 Flowering and yield parameters
4.3 Corm yield parameters

4.4 Quality parameters

4.1 VEGETATIVE PARAMETER -
4.1.1 Plant height (cm)

The data regarding to effect of foliar spray of panchagavya and vermiwash on

plant height have been shown in Table 4.1 and depicted in Fig.4.1.

The perusal of the data reveals that among the individual concentration of
panchagavya and vermiwash, T3 produced the taller plant (93.37 cm) while, the shortest
was recorded in To (79 cm). However, the increase in plant height with T3 treatment

was statistically at par with T7 (90 cm).

Among the different combination of panchagavya and vermiwash significantly
taller plant (103.33 cm) recorded in Tg while, the shortest (79 cm) plant was recorded in
To. Treatment T was statistically at par with Ts (100.33 cm) and T, (98.44 cm). It was
further noted that plant height at T3 and T was 8.99% and 20.24 % higher over control.



Table 4.1 Effect of panchagavya and vermiwash on plant height (cm) and number of
leaves per plant of Gladiolus variety Gunjan.

Treatment Treatment Plant height (cm) Number of
combination leaves per plant
To Control 79.00 7.10
T, 2% PG 81.32 8.06
T, 4% PG 83.41 8.53
Ts 6% PG 93.37 9.26
Ty 2% PG + 5% VM 98.44 9.43
Ts 4% PG +5% VM 100.33 10.00
Ts 6% PG +5% VM 103.33 10.26
T, 5% VM 90.00 8.80
S.Em.+ 2.79 0.28
C.D. at 5% 8.47 0.86

Table 4.2 Effect of panchagavya and vermiwash on leaf length (cm), leaf width (cm)

and main collar diameter (cm) of Gladiolus variety Gunjan.

Treatment Treatment Leaf length | Leaf width | Main collar
combination (cm) (cm) diameter

(cm)

To Control 37.33 3.00 1733

T, 2% PG 40.78 3.46 101

T, 4% PG 42.33 4.1 503

T3 6% PG 48.32 4.71 5 42

T, 2% PG + 5% VM 49.00 4.94 5 68

Ts 4% PG + 5% VM 53.14 5.02 292

Te 6% PG + 5% VM 54.44 5.36 3.15

T7 5% VM 45.33 4.38 594

S.Em.t 1.42 0.15 0.10

C.D. at 5% 4.32 0.47 0.33




Fig 4.1 Effect of panchagavya and vermiwash on plant height (cm) and number of

leaves per plant of Gladiolus variety Gunjan.
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Fig 4.2 Effect of panchagavya and vermiwash on leaf length (cm), leaf width (cm) and

main collar diameter (cm) of Gladiolus variety Gunjan.
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4.1.2 Number of leaves per plant

The data belonging to the number of leaves per plant influenced by spray of
panchagavya and vermiwash and their effect are presented in Table 4.1 and depicted in
Fig. 4.1.

A keen observation of the data reveals that effect of foliar spray of sole
concentration of panchagavya and vermiwash with treatment T3 on number of leaves
per plant was found significant. The number of leaves per plant was recorded maximum
(9.26) while, minimum (7.10) in T, and found that T3 had statistically at par with T~
(8.80) and T, (8.53).

Similarly a significant effect of foliar spray of combination of panchagavya and
vermiwash on number of leaves per plant was also recorded. The number of leaves per
plant was recorded maximum (10.26) in T¢ while, minimum (7.10) was recorded in T.
The increased number of leaves per plant with T was statistically at par with Ts (10)
and T4 (9.43). The result showed that combined application of 6% panchagavya + 5%

vermiwash increases 30.71 % number of leaves more than control.
4.1.3 Leaf length (cm)

The data pertaining to leaf length affected by foliar spray of panchagavya and

vermiwash and their effect have been shown in Table 4.2 and depicted in Fig. 4.2.

The bird eye view of the data reveals that foliar spray of panchagavya and
vermiwash alone had significant effect on leaf length. The leaf length found to be
maximum (48.32 cm) in T3 while, minimum (37.33 cm) was observed in Ty. The

increased leaf length of T3 was statistically at par with T7 (45.33 cm).

The combination of panchagavya and vermiwash had also recorded significant
effect on leaf length. The maximum (54.44 cm) leaf length was shown in Tg while,
minimum (37.33 cm) was recorded in To. However, Tg was statistically at par with Ts
(53.14 cm). It was also compared that in leaf length at T3 and T¢ was 29.44 % and 45.83

% higher over control.



4.1.4 Leaf width (cm)

The analyzed data for width of leaves in different concentration treatment
application have been presented in Table 4.2 and Fig. 4.2.

The observation of the data reveals that, foliar spray of sole concentration of
panchagavya and vermiwash increased the leaf width higher over the control. The leaf
width was maximum (3.71 cm) with treatment T3 which were statistically at par with T
(4.38 cm) and T, (4.10 cm) while, minimum (3.00 cm) recorded in Ty,

The foliar spray of different combination of panchagavya and vermiwash on leaf
width was also recorded during crop session. The maximum (5.36 cm) leaf width was
recorded in Tg while, minimum (3.00 cm) in To. The increased leaf width Tg was
statistically at par with Ts (4.38 cm). It was parallel noted that in leaf width T3 and Te
was 57 % and 78.66 % higher over control

4.1.5 Main collar diameter (cm)

The data belonging to the main coller diameter as influenced by foliar spray of
panchagavya and vermiwash and their effect are presented in Table 4.2 and depicted in
Fig. 4.2.

The observation of the data reveals that effect of sole concentration of
panchagavya and vermiwash significant effect on main collar diameter was recorded.
The treatment T3 was observed having maximum (2.42 cm) main collar diameter
whereas, minimum (1.73 cm) recorded in Ty as compare to other treatment. The
increase in main coller diameter with T3 treatment was statistically at par with T; (2.24
cm).

A significant of foliar spray of combination of panchagavya and vermiwash on
main collar diameter was recorded with maximum (3.15 cm) under Tg while, minimum
(2.73 cm) in To. However, the increased main collar diameter of T¢ was statistically at
par with Ts (2.92 cm). It was analogize noted that in main collar diameter T3 and Tg was
39.88 % and 82.02 % higher over control.



4.2 FLOWERING AND YIELD PARAMETERS -
4.2.1 Days to spike emergence

The data regarding effect of panchagavya and vermiwash on days to spike
emergence as presented in Table 4.3 and depicted in Fig. 4.3.

A keen observation of the data reveals that foliar spray of panchagavya and
vermiwash had non - significant difference for days to spike emergence.

4.2.2 Days to first floret opening from spike emergence

The data pertaining to Days to first floret opening from spike emergence as
influenced by foliar spray of panchagavya and vermiwash are presented in Table 4.3
and depicted in Fig. 4.3.

None of the treatments was found to be effective in increasing the days to first
floret opening from spike emergence.

4.2.3 Number of spikes per plant

Data as regard to effect of foliar spray of panchagavya and vermiwash on

number of spikes pre plant are presented in Table 4.4. depicted through Fig 4.4.

A close view of data illustrated that there were significant differences among
the sole concentration for this treatment. The number of spikes per plant ranged
between (1.00 — 1.60) spikes. Among sole concentration treatment of panchagavya and
vermiwash T3 produced maximum number of spike (1.60) per plant and minimum
(21.00) in treatment To. This treatment was at par with T7 (1.43).

Among combined application of panchagavya and vermiwash significant
effect on number of spikes per plant was recorded maximum number of spikes (2.10)

was recorded in T¢ while, minimum was recorded in Ty (1.00). This treatment was

found at par with Ts (2.00) and T4 (1.93).



Table 4.3 Effect of panchagavya and vermiwash on days to spike emergence and days

to first floret opening from spike emergence of Gladiolus variety Gunjan.

Treatment Treatment Days to spike Days to first floret
combination emergence opening from spike
emergence

To Control 52.00 8.60

T 2% PG 55.06 8.46

T, 4% PG 49.06 8.60

T3 6% PG 53.73 8.53

Ty 2% PG + 5% VM 53.06 9.93

Ts 4% PG + 5% VM 51.46 9.26

Ts 6% PG + 5% VM 52.40 8.86

T, 5% VM 54.60 8.86

S.Em.t 1.18 0.36

C.D. at 5% NS NS

Table 4.4 Effect of panchagavya and vermiwash on number of spikes per plant and

number of spikes per square meter of Gladiolus variety Gunjan.

Treatment Treatment Number of spikes per Number of
combination plant spikes per (m?)
To Control 1.00 8.68
Tq 2% PG 1.21 11.20
T 4% PG 1.26 12.46
T3 6% PG 1.60 13.93
Ta 2% PG + 5% VM 1.93 14.49
Ts 4% PG + 5% VM 2.00 15.63
Te 6% PG + 5% VM 2.10 16.27
T7 5% VM 1.43 13.01
S.Em.+ 0.05 0.40
C.D. at 5% 0.17 1.21




Fig 4.3 Effect of panchagavya and vermiwash on days to spike emergence and days to
first floret opening from spike emergence of Gladiolus variety Gunjan.
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Fig 4.4 Effect of panchagavya and vermiwash on number of spikes per plant and
number of spikes per square meter of Gladiolus variety Gunjan.
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4.2.4 Number of spikes per (m?)

The data related to the spikes yield per square meter affected by foliar spray of
panchagavya and vermiwash are presented in Table 4.4 and depicted in Fig. 4.4.

The foliar spray of sole concentration of panchagavya and vermiwash treatment
Ts; was observed maximum (13.93) number of spikes per square meter whereas,

minimum (8.68) in Ty and treatment T statistically at par with T (13.01).

It is evident from the data that foliar spray of different concentration of
panchagavya and vermiwash had significant effect on number of spikes per square meter.
The number of spikes per square meter found maximum (16.27) in Te while, T, recorded
minimum (8.68). Treatment T is statistically at par with Ts (15.63). It was associate
noted that number of spike per square meter T3 and T had 60.48 % and 87.44 % higher

over control.

4.3 CORM YIELD PARAMETER
4.3.1 Number of corms per plant
The data belonging to number of corm per plant as influenced by panchagavya

and vermiwash and their effect are presented in Table: 4.5 and depicted in Fig: 4.5.

The perusal of data reveals that among particular concentration of panchagavya
and vermiwash had recorded significant effect on number of corm per plant. The highest
(1.63) number of corms per plant was recorded with T3 which was at par with T7 (1.50)

whereas the least (1.06) number of corms per plant in control To.

Among the different concentration of panchagavya with vermiwash significant
effect on number of corms per plant was recorded. The treatment T¢ had the maximum
(2.06) number of corms was shown in Tg while, minimum in Ty (1.06). It was match
found that, number of corms per plant T3 and T¢ was 53.77 % and 94.33 % higher over

control.



Table 4.5 Effect of panchagavya and vermiwash on number of corms per plant and
number of corms per square meter of Gladiolus variety Gunjan.

Treatment Treatment Number of corms per Number of
combination plant corms per (m?)
To Control 1.06 10.33
T 2% PG 1.20 11.00
T, 4% PG 1.36 12.33
T3 6% PG 1.63 13.66
Ty 2% PG + 5% VM 1.73 15.33
Ts 4% PG + 5% VM 1.80 16.00
Ts 6% PG + 5% VM 2.06 16.66
T 5% VM 1.50 13.33
S.Em.+ 0.08 0.70
C.D. at 5% 0.25 12.1

Table 4.6 Effect of panchagavya and vermiwash on number of cormels per plant and

number of cormels per square meter of Gladiolus varieties Gunjan variety Gunjan.

Treatment Treatment Number of cormels Number of
combination per plant cormels per

(m?)

To Control 49.66 628.66

T, 2% PG 55.66 659.33

T 4% PG 62.66 690.00

T3 6% PG 71.59 736.66

T, 2% PG + 5% VM 73.93 751.00

Ts 4% PG + 5% VM 82.33 772.33

Te 6% PG + 5% VM 88.80 803.33

T7 5% VM 67.66 693.33

S.Em.t 2.26 21.56

C.D. at 5% 6.88 65.42




Fig 4.5 Effect of panchagavya and vermiwash on number of corms per plant and
number of corms per square meter of Gladiolus variety Gunjan.
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Fig 4.6 Effect of panchagavya and vermiwash on number of cormels per plant and
number of cormels per square meter of Gladiolus varieties Gunjan variety Gunjan.

B Number of cormels per plant m Number of cormels per (m?)

900
800
700

600
500
400
300
200
100
0 T T T T T T T
T0 T1 T2 T3 T4 15 T6 T7




4.3.2 Number of corms per (m?)

The data regarding to effect of foliar spray of panchagavya and vermiwash on
number of corms per square meter have been embodied in Table 4.5 and depicted Fig:
4.5,

A perusal of the data reveals that, foliar spray of individual concentration of
panchagavya and vermiwash increased the number of corms per square meter. The
number of corms per square meter was significantly higher (13.66) in the T3 whereas, the
minimum corms per square meter (10.33) recorded in Ty as compare to other treatment.
Treatment Ts is statistically at par with T7 (13.33) T, (12.33).

Similarly the significant effect of foliar spray of different combination of
panchagavya and vermiwash on number of corms per square meter recorded. The
number of corms per square meter had recorded maximum (16.66) in T while, minimum
(10.33) under To. However, increased number of corm per square Tg was statistically at
par with Ts (16.00) and T4 (15.33). It was liken noted that number of corms per square
meter in T3 and T was 21.18 % and 60 % higher over control.

4.3.3 Number of cormels per plant

The data regarding effect of panchagavya and vermiwash on number of cormels

per plant are presented in Table 4.6 depicted in Fig. 4.6.

A keen observation of the data reveals that effect of sole concentration of
panchagavya and vermiwash with treatment T3 on number of cormels per plant was
found significant. The number of cormels per plant was recorded maximum (71.59) in T3
while, minimum (49.66) in T, and found that T3 had significantly at par with T; (67.66).

A significant influence of different concentration of panchagavya and
vermiwash on number of cormels per plant was recorded with maximum (88.80) under
Te while minimum (49.66) in To. However, the increased number of cormels per plant of
Te was statistically at with Ts (82.33). It was parallel found that in number of cormels per
plant T3 and T was 22.33 % and 34.42 % higher over control.



4.3.4 Number of cormels per (m?

The data related to the number of cormels per square meter affected by foliar spray
of panchagavya and vermiwash and their effect are presented in Table 4.6 and depicted
in Fig. 4.6.

The bird eye view of the data reveals that among the foliar spray of different
concentration of panchagavya and vermiwash alone had significant effect on number of
cormels per square meter also recorded. The maximum (736.66) number of cormels was
found in T3 followed by T7 (693. 33) and T, (690.00), while, minimum in T, (628.66).

The significant effect of foliar spray of combined concentration of panchagavya
and vermiwash on number of cormels per square meter was also effective. The number
of cormels per square meter had recorded maximum (803.33) in T while, minimum
(628.66) under T, and this was found significantly higher over all other treatments. It
was parallel noted that, number of cormels per square meter Tz and T was 22.33 % and
34.42 % higher over control.

4.3.5 Diameter of corm (cm)

The data concerning diameter of corm as influenced by application of
panchagavya and vermiwash have been presented in Table: 4.7 and depicted in Fig: 4.7.

It is evident from the data that foliar spray of sole concentration of panchagavya
and vermiwash had recorded significant effect on diameter of corm. The maximum (4.76
cm) corm diameter was recorded in T3 while, minimum (3.67 cm) diameter of corm was
recorded in To. Treatment T3 was statistically at par with T7 (4.33 cm)

Among the different combination of panchagavya and vermiwash had recorded
significant effect on diameter of corm. The maximum (5.56 cm) corm diameter was
recorded in Tg while minimum (3.67 cm) corm diameter was recorded in To. The
increased corm diameter with T was statistically at par with Ts (5.35) and T4 (5.22). It
was associated noted that in Tzand Tghad 29.70 % and 51.49 % higher over control.



Table 4.7 Effect of panchagavya and vermiwash on diameter of corms (cm), weight of
corm (g) and weight of cormels per plant of Gladiolus variety Gunjan.

Treatment Treatment Diameter of | Weight of | Weight of
combination corm (cm) corm (Q) cormels
per plant
(9)
To Control 3.67 41.61 20.90
T, 2% PG 4.11 50.25 23.93
T, 4% PG 4.18 50.66 25.48
Ts 6% PG 4.76 55.53 30.15
Ty 2% PG + 5% VM 5.22 56.36 34.67
Ts 4% PG + 5% VM 5.35 59.13 36.67
Ts 6% PG + 5% VM 5.56 62.59 38.83
T7 5% VM 4.33 53.03 27.26
S.Em.x 0.18 15.67 0.87
C.D. at 5% 0.56 47.55 2.66

Table 4.8 Effect of panchagavya and vermiwash on number of florets per spike and

spike girth (cm?) of Gladiolus variety Gunjan.

Treatment Treatment Number of florets per Spike girth
combination spike (cm?)
To Control 9.46 0.15
Tq 2% PG 10.46 016
T 4% PG 11.63 0.23
T3 6% PG 13.93 0.30
Ta 2% PG + 5% VM 14.26 0.33
Ts 4% PG + 5% VM 15.66 0.33
Te 6% PG + 5% VM 15.96 0.37
T7 5% VM 12.83 0.26
S.Em.+ 0.50 0.007
C.D. at 5% 1.53 0.023




Fig 4.7 Effect of panchagavya and vermiwash on diameter of corms (cm), weight of
corm (g) and weight of cormels per plant of Gladiolus variety Gunjan.
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Fig 4.8 Effect of panchagavya and vermiwash on number of florets per spike and spike
girth (cm?) of Gladiolus variety Gunjan.
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4.3.6 Weight of corm (g)

The data concerning weight of corms per treatment as influenced by
panchagavya and vermiwash and their effects have been embodied in Table: 4.7 and
depicted in Fig: 4.7.

The observation of the data reveals that, effect of sole concentration of
panchagavya and vermiwash increased the weight of corm per treatment significantly
over the control. The maximum (55.53 g) corm weight was recorded in T3 while,
minimum (41.61 g) recorded in To. However, the increased corm weight of T3 was
statistically at par with T+ (53.03 g) T (50.66 g) and T (50.25 g).

The effect of foliar spray of combined concentration of panchagavya and
vermiwash was recorded maximum (62.59 g) weight of corm was recorded in T while,
minimum (41.61 g) in control. It is a statistically at par with Ts (59.13 g). It was
juxtapose that in weight of corm T3 and T¢ had 33.43 % and 50.42 % higher over

control.

4.3.7. Weight of cormels per plant (g)

The data pertaining to weight of cormels per plant as influenced by panchagavya
and vermiwash and their effects have been recorded in Table: 4.7 and depicted in Fig:
4.7.

The bird eye view of the data reveals that, foliar spray of sole concentration of
panchagavya and vermiwash had significant effect on weight of cormels per plant. The
weight of cormels recorded maximum (30.15 g) in T3 while, minimum (20.90 g) in Ty

respectively.

It is evident from the data that foliar spray of combined concentration of
panchagavya and vermiwash had recorded significant effect on weight of cormels per
plant. The maximum (38.83 g) weight of cormels per plant was recorded in Tg while,
minimum (20.90 g) weight of cormels per plant was recorded in T,. Treatment Tg was
statistically at par with Ts (36.67 g). It was recorded that weight of cormels per plant T3
and T¢ was 44.25 % and 85.74% higher over control.



Table 4.9 Effect of panchagavya and vermiwash on spike length (cm) and rachis

length (cm) of Gladiolus variety Gunjan.

Treatment Treatment Spike length (cm) Rachis length
combination (cm)
To Control 45.65 29.06
T 2% PG 48.19 30.59
T, 4% PG 54.66 32.95
T3 6% PG 62.21 37.33
Ty 2% PG + 5% VM 63.03 38.01
Ts 4% PG + 5% VM 66.99 41.66
Ts 6% PG + 5% VM 69.16 43.13
T 5% VM 59.00 34.01
S.Em.+ 1.96 1.12
C.D. at 5% 5.97 3.40

Table 4.10 Effect of panchagavya and vermiwash on floret diameter (cm), vase life of

spikes (days) and anthocyanin content (mg/100 gm) leaf length (cm) of Gladiolus

variety Gunjan.

Treatment Treatment Floret Vase life | Anthocyanin
combination diameter | of spikes | content (mg/
(cm) (days) 100 gm)

To Control 5.23 9.00 31.09

Tq 2% PG 5.55 15.66 30.68

T 4% PG 6.66 14.00 31.36

T3 6% PG 7.42 13.33 30.41

Ta 2% PG + 5% VM 8.20 11.33 31.77

Ts 4% PG + 5% VM 8.89 10.33 31.36

Te 6% PG + 5% SVM 9.30 9.66 32.04

T7 5% VM 7.00 12.66 30.82

S.Em.+ 0.33 0.11 0.51

C.D. at 5% 1.00 0.33 NS




Fig 4.9 Effect of panchagavya and vermiwash on spike length (cm) and rachis length
(cm) of Gladiolus variety Gunjan.

H Spike length (cm) = Rachis length (cm)

80
70

60
50
40
30
20
10
0 T T T T T T T
TO T1 T2 T3 T4 T5 T6 T

7

Fig 4.10 Effect of panchagavya and vermiwash on floret diameter (cm), vase life of
spikes (days) and anthocyanin content (mg/100 gm) leaf length (cm) of Gladiolus
variety Gunjan.
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4.4 Quality parameter
4.4.1 Number of florets per spike

The data regarding effect of foliar spray of panchagavya and vermiwash on
plant height have been shown in Table 4.8 and depicted in Fig.4.8.

The perusal of the data reveals that among the individual concentration of
panchagavya and vermiwash, T3 produced the maximum (13.93) number of florets per
spike while, minimum (9.46) was recorded in To. However, the increase in number of

florets per spike with T3 treatment was statistically at par with T7(12.83).

Among the different combination of panchagavya and vermiwash significantly
maximum (15.96) number of florets per spike was recorded in Tg while, minimum
(9.46) in control. Treatment T was statistically at par with Ts (15.66). It was further
noted that number of florets per spike T3 and Tg 47.25 % and 68.7 % higher over

control.
4.4.2 Spike girth (cm?)

The data belonging to the spike girth influenced by spray of panchagavya and

vermiwash and their effect are presented in Table 4.8 and depicted in Fig. 4.8.

A keen observation of the data reveals that effect of foliar spray of sole
concentration of panchagavya and vermiwash with treatment T3 on spike girth was
found significant. The spike girth was recorded maximum (0.30 cm?) while, minimum
(0.15 cm?) in To.

Similarly a significant effect of foliar spray of combination of panchagavya and
vermiwash on spike girth was also recorded. The spike girth was recorded maximum

(0.37 cm?) in Tg while, minimum (0.15 cm?) was recorded in To.
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4.4.3 Spike length (cm)
The data pertaining to spike length affected by foliar spray of panchagavya and
vermiwash and their effect have been shown in Table 4.9 and depicted in Fig. 4.9.

The bird eye view of the data reveals that foliar spray of individual
concentration of panchagavya and vermiwash had significant effect on spike length.
The spike length found to be maximum (62.21 cm) in T3 while, minimum (45.65 cm)
was observed in To. The increased spike length of T3 was statistically at par with T
(59.00 cm).

The different concentration of panchagavya and vermiwash had also recorded
significant effect on spike length. The maximum (69.16 cm) spike length was shown in
Te while, minimum (45.65 cm) was recorded in To. However, Tg was statistically at par
with Ts (66.99 cm). It was also compared that in spike length at T; and T was 36.27 %
and 51.50 % higher over control.

4.4.4 Rachis length (cm)

The analyzed data for rachis length in different concentration treatment

application have been presented in Table 4.9 and Fig. 4.9.

The observation of the data reveals that, foliar spray of sole concentration of
panchagavya and vermiwash increased the rachis length higher over the control. The
rachis length was maximum (37.33 cm) with treatment T3 while, the minimum (29.06

cm) was recorded under the Ty which were statistically at par with T (34.01 cm).

The foliar spray of different combination of panchagavya and vermiwash on
rachis length was also recorded during crop session. The maximum (43.13 cm) rachis
length was recorded in Tg while, minimum (29.06 cm) in To. The increased rachis
length of Tg was statistically at par with Ts (41.66 cm). It was parallel noted that in
rachis length T3 and Tg was 28.45 % and 48.41 % higher over control.



4.4.5 Floret diameter (cm)

The data belonging to floret diameter influenced by foliar spray of panchagavya
and vermiwash and their effect have been shown in Table 4.10 and depicted in Fig.
4.10.

The observation of the data reveals that effect of sole concentration of
panchagavya and vermiwash was significant effect on floret diameter. The treatment T3
was observed having maximum (7.42 cm) floret diameter whereas, minimum (5.23 cm)
recorded in T as compare to other treatment. The increase in floret diameter with T;
treatment was statistically at par with T7(7.00 cm) and T, (6.66 cm).

A significance of foliar spray of combination of panchagavya and vermiwash on
floret diameter was also recorded with maximum (9.30 cm) under T¢ while, minimum
(5.23 cm) in To. However, the increased floret diameter of Te was statistically at par
with Ts (8.89 cm). It was analogize noted that in floret diameter T and Tg was 49.59 %

and 87.70 % higher over control.

4.4.6 Vase life of spikes (days)
The data regarding effect of foliar spray of panchagavya and vermiwash on vase

life of spikes have been shown in Table 4.10 and depicted in Fig.4.10.

A close view of data illustrated that there were significant differences among the
sole concentration for this treatment. The vase life of spikes found maximum (15.66

days) in T; while, T, recorded minimum (9.00) vase life of spike.

Among the different combination of panchagavya and vermiwash significant
effect on vase life of spikes was recorded. The maximum (11.33 days) vase life of
flower was recorded in T4 while, Ty recorded minimum (9.00 days). It was differences
found that in vase life of spikes Ty and T4 was 70.33 % and 25.88 % higher over

control.



4.4.7 Anthocyanin content (mg/g)

The data regarding effect of foliar spray of panchagavya and vermiwash on
anthocyanin content are presented in Table 4.10 and depicted in Fig. 4.10.

A keen observation of the data reveals that, foliar spray of panchagavya and
vermiwash had no significant difference for anthocyanin content.
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Table 4.11: Benefit : Cost ratio

Treatment | Total cost | Spike Corm Gross Net return | B:C ratio
of return return return (Rs/ha)
cultivation | (Rs/ha) (Rs/ha) (Rs/ha)

(Rs.)
To 414434 434000 550000 984000 569566 1.37
T, 421334 560000 55000 1110000 | 688666 1.63
T, 428234 623000 616500 1239500 | 811266 1.89
T3 435134 696500 683000 1379500 | 944366 2.17
Ty 427084 724500 766500 1491000 | 1063916 |2.49
Ts 433984 781500 800000 1581500 | 1147516 |2.64
Te 440884 813500 866500 1680000 | 1239116 |2.81
T, 420184 650500 66500 1317000 | 896816 2.13

Rate of spike: - Special grade @ Rs. 5, standard grade Rs. 4 and utility grade @ Rs.3

Rate of corm: - 2.5-4 cm size corm @ Rs. 3, 4-6 cm @ Rs. 4 and 6-8 @ Rs.5




CHAPTER -5

DISCUSSION

The result of the experiment entitled “Effect of panchagavya and vermiwash on
vegetative growth, yield and quality of Gladiolus (Gladiolus hybridus Hort.) cv.
Gunjan”, presented in the chapter reveled significant difference among sole and
combined concentration of foliar spray for various vegetative, yield and quality
character. The observed result have been discussed in this chapter considering findings

of earlier research works.

5.1 EFFECT OF PANCHAGAVYA AND VERMIWASH-
5.1. Vegetative parameters —

5.1.1 Plant height (cm)

It is clear from the results of present study that, the individual concentration of
panchagavya and vermiwash had significantly affected the plant height. Application of
treatment T3 recorded the highest (93.37 cm) plant height while, the lowest (79 cm)
plant height under control To. The presence of effective microorganisms and
methylotrops profile bacteria in the panchagavya enhanced the production of
phytohormones like auxins and gibberellins that might have stimulated the growth by
increasing the plant height (Xu, 2000). Similar findings were given by Papen et al.
(2002), Lourduraj et al. (2005), Sankari, (2015) and Bhalla et al. (2006) in gladiolus.

Among the combined concentration of panchagavya and vermiwash highest
(103.33 cm) plant height of the plant were recorded under Tg while, minimum (79 cm)
were registered under the control To. Significant variation was reported among
panchagavya with respect to plant height. The possible reason for higher growth
characters and increased plant height might be due to the presence of growth enzymes
like GA; oxidase and GA, oxidase in panchagavya (Vasumathi, 2001), which favoured
rapid cell division and multiplication as well as helps in enhancement of biological
efficiency of crop plant. Presence of growth regulatory substance such as Indole acetic
acid (IAA), Gibberellien (GA3), cytokinin and essential plant nutrients from

panchagavya caused a stimulatory effect on the growth rate of plant. The increased



plant height might be due to increased avidity of more exchangeable nutrients in the soil
by application of vermiwash (Cook et al.1980).
5.1.2 Number of leaves per plant

The sole concentration of panchagavya and vermiwash had significantly
affected the number of leaves. The highest (9.26) number of leaves per plant were
recorded under T3 whereas; minimum (7.10) numbers of leaves per plant were
registered under the control To. In the present study, the number of leaves of the plant
was increased with increasing higher concentration of panchagavya. The increase in
number of leaves due to the higher dose of panchagavya might be due to the fact that,
panchagavya applied as foliar nutrition contains nitrogen in available form and also
presence of growth promoting substance such Gibberellins and cytokinin, which are
known to increase the number of leaves. These results confirm the report of

Somasundaram et.al. (2004) and Renukaradya, (2005) in carnation.

In application of combined concentration of panchagavya and vermiwash, the
maximum (10.26) number of leaves per plant were recorded under T while, minimum
(7.10) number of leaves per plant were registered under the control To. Increase in the
number of leaves may be due to quick absorption of nitrogen, which was received by
plants through panchagavya. Influence of nitrogen in promoting vegetative growth is a
well-established fact that nitrogen increases number of leaves through its effect on rapid
meristematic activity. This is in accordance with the result obtained Waheeduzzauma
et al. (2007) in anthurium, Bhalla et al. (2006) in gladiolus and Renukaradya, (2005) in
carnation. Spraying of vermiwash might have influenced in number of leaves since it
consists of cytokinin, auxin,amino acid and vitamins which might have helped in

increasing number of leaves (Ansari and Kumar, 2010).
5.1.3 Leaf length (cm)

The foliar spray of sole concentration of panchagavya and vermiwash improved
the leaf length of the plant as compared to control. Treatment T3 recorded the highest
(48.32 cm) leaf length whereas, lowest (37.33 cm) leaf length were recorded under Ty
In the current investigation it was observed that, production of more number of leaves
might be because presence of nitrogen in panchagavya and nitrogen increased the
vegetative growth, more transportation and utilization of photosynthetic products

resulting in increase in plant height together leaf length of leaves (Khimani, 1995). The



finding corroborates the reports of Tosar, (1989), Singatkar et al. (1995) and Sharma,
(2002) in gaillardia, Jadhav and Singh, (2007) in anthurium and Maheta et al. (2016) in
China aster.

Among the combined concentration of panchagavya and vermiwash Tg recorded
the maximum (54.44 cm) leaf length while, the minimum (37.33 cm) leaf length
recorded in control. Panchagavya increased the leaf length because presence of
nitrogen in panchagavya increases the vegetative growth, more transportation and
utilization of photosynthetic products resulting in increase in plant height together leaf
length of leaves (Khimani, 1995 in gaillardia). The finding corroborates the reports of
Tosar, (1989), Singatkar et al. (1995) and Sharma, (2002) in gaillardia, Jadhav and
Singh, (2007) in anthurium and Maheta et al. (2016) in China aster. It may be due to
vermiwash which induced various enzymes cocktail of protease, amylase and
phosphate. These are beneficial for growth and development of plant. Which increases
plant growth and development (Kaur,2015), These result are in agreement with the
finding of Karuna et al. (1999) in Anduriumandreanum Linn, Elumalai et al. (2013) in
okra and Hatti et al. (2010).

5.1.4 Leaf width (cm)

It is evident from the data that, the leaf width of the plant significantly increased
due to individual concentration of panchagavya and vermiwash. Application of
panchagavya treatment T3 recorded the maximum (4.71 cm) leaf width while, the
minimum (3.00 cm) leaf width with under control T,. Spray of panchagavya increased
the leaf width may be due to enhanced levels of cytokinin, thereby manifold increase in
cell division resulting in enhanced leaf width (Sankari, 2015) Similar results were also

reported by Suguna, (2005) in carnation.

In foliar spray of combined concentration of panchagavya and vermiwash had
significantly affected the leaf width. The results showed that, the highest (5.36 cm) leaf
width of the plant were recorded under T¢ whereas, minimum (3.00 cm) leaf width of
the plant were recorded under the control To. It may be due to the presence of growth
regulatory substance such as 1AA, GA, cytokinin, essential plant nutrient, effective
microorganism and biofertilizer like Acetobacter, Azosprillum and phosphobacteria in
panchagavya (Somasundran et al. 2004). These results confirm the report of

Renukaradya, (2005) in carnation and Vimalendran and Wahab, (2013) in babycorn.



5.1.5 Main collar diameter

The foliar spray of sole concentration of panchagavya and vermiwash had
significantly increased the main collar diameter. Application of panchagavya (Ts)
recorded the maximum (2.42 cm) main collar diameter while, the minimum (1.73 cm)
main coller diameter recorded under the control. The increased main coller diameter
might be due to increased vegetative growth like number of leaves, chlorophyll
contents. This is in accordance with the result obtained by Waheeduzzauma et al.
(2007) in anthurium and Bhalla et al. (2006) in gladiolus.

Among the combination of panchagavya and vermiwash, T recorded maximum
(3.15 cm) main collar diameter while, minimum (1.73 cm) main coller diameter was
recorded under the control To. It may be due to increased vegetative growth,
chlorophyll content and number of leaves, which ultimately resulted in increased main
coller diameter. The result also found support from earlier works of Waheeduzzauma et
al. (2007) in anthurium and Bhalla et al. (2006) in gladiolus.

5.2. Flowering and yield parameters —
5.2.1 Number of spikes per plant

Present investigation reveals that, sole concentration of panchagavya and
vermiwash progressively increased the number of spike per plant as compared to
control. Application of panchagavya treatment T3 recorded the maximum (1.60) number
of spike per plant while, the minimum (1.00) number of spike with under control Ty
Presence of growth regulatory substance as well as effective microorganism might have
contributed for spike per plant. The results are in conformity with finding of
Somasundaram et al. (2005) and Sinta, (2007) in gladiolus.

Among the application of combined concentration of panchagavya and
vermiwash Tg recorded the highest (2.1) number of spike per plant while, the lowest
(1.00) number of spike per plant as compared to control (T,). Panchagavya increased
the number of spike per plant due to bio — inoculants such as Azotobacter,Azospirillum
and phosphobacteria present in panchagavya, which is responsible for increasing the
number of spike due to better vegetative growth. Similar result also reported from the
previous worker of Somasundaram et al. (2005) and Sinta, (2007) in gladiolus. An

increase in number of spike per plant was also observed due to vermiwash spray. This



might have been aided by the balanced nutrition made available to the crop by the
production of auxin like growth substance by vermiwash at earlier phase of
development. (Sankari et al. 2015). Similar results have also reported by Tamrakar et
al. (2018) in gladiolus.

5.1.2 Number of spikes per square meter

The effect of foliar spray of sole concentration of panchagavya and vermiwash
increase the number of spike per plant significantly over the control. The maximum
(13.93) number of spike per square meter recorded under T3 while, the minimum (8.68)
number of spike per square meter in control (To).This was mainly due to number of
spike per square meter directly correlated to number of spike per plant. The results are
conformity with findings of Sankari et al. (2015) in gladiolus.

Application of combined concentration of panchagavya and vermiwash had
significantly affected the number of spike per square meter. The highest (16.27) number
of spike per square meter was recorded under T Whereas, the lowest (8.68) number of
spikes in control (To). Number of spike per square meter was directly correlated with
number of spikes per plant. The present findings are also supported by reports of
Sankari et al. (2015) in gladiolus and Yathisha et.al. (2008) in tuberose.

5.3. Corm yield parameters —
5.3.1 Number of corm per plant

The foliar spray of sole concentration of panchagavya and vermiwash improved
number of corm per plant as compared to control. Treatment T3 recorded the maximum
(1.63) number of corm per plant while, the minimum (1.06) number of corm per plant
with under control (To). Presence of growth regulatory substance such as GAj; in
panchagavya (Somasundaram et.al. 2004), which promoted the active cell division,
enlargement and elongation thereby increasing the rate of photosynthesis which

enhanced carbohydrate fixation in the sink (Joshi et al. 2011)

Application of combined concentration of panchagavya, T produced the
maximum number of corm per plant (2.06) while, the minimum (1.06) number of corm
per plant with under control To. Available of growth regulatory substance such as GA3

in panchagavya (Somasundaram et.al. 2004). It may be due to growth promoted the



active cell division, enlargement and elongation thereby increasing the rate of
photosynthesis which enhanced carbohydrate fixation in the sink (Joshi et al., 2011)
Presence of growth promoting substance auxin like IAA in vermiwash might be
increased the number of corm ( Tamakar, 2018). The results in are conformity with the
findings of Ramachandure and Thangam, (2008) in gladiolus.

5.3.2 Number of corms per square meter

It is evident from the result that, the number of corm per square meter increased
irrespective of sole concentration of panchagavya and vermiwash. Treatment T;
recorded maximum (13.66) number of corm per square meter whereas, the minimum
(10.33) in To. The number of corm per square meter appeared to be directly correlated
to number of corms per plant as evident from the result are conformity with the findings
of Pandey and Sinha (2006).

In foliar spray of combined concentration of treatment Tg had the maximum
(17.33) number of corm per square meter while, the minimum (11.00) number of corm
per square meter with under control To. It is evident from the result that the estimated
number of corms per square meter was directly associated with number of corms per
plant (Pandey and Sinha 2006).

5.3.3 Number of cormels per plant

The analysis of data reveals that, the sole concentration of panchagavya and
vermiwash had significantly affected the number of cormels per plant. In foliar spray
of panchagavya (T3) recorded the highest (71.59) number of corm per plant while, the
lowest (49.66) number of corm per plant compared to control (T,). Panchagavya
applied as foliar nutrition contains nitrogen in available form (Somasundaram et.al.
2004), which increased the total number of leave of the plant causing high dry matter
accumulation in the plant and its greater mobilization in cormels hence produced better

cormels Singh (2006) in gladiolus.

The result observed that, among the application of combined concentration of
panchagavya and vermiwash, T¢ produced the maximum number of cormels per plant
(88.80) while, the minimum number of corm per plant (49.66) in control (T,). Presence

of GAs in panchagavya influenced the cormels production due to more production of



food material by increased photosynthetic area and enhanced physiological activities
leading to increased number of cormels per plant in gladiolus (Joshi et al. 2011). The
present results are in agreement with Bhalla et al. (2006) in gladiolus.

5.3.4 Number of cormels per square meter

Present investigation reveals that, individual concentration of panchagavya and
vermiwash progressively increased the number of cormels per square meter compared
to control. In foliar spray, treatment T3 recorded maximum (736.66) number of cormels
per square meter while, the minimum (628.66) number of cormels per square meter
with under control To. The number of cormels per square meter appeared to be directly
correlated to number of cormels per plant as evident from the result. The result also
leads support from report of Bhalla et al. (2006) in gladiolus.

Application of different combined concentration of panchagavya and vermiwash
had recorded significant effect on number of cormels per square meter. Treatment Tg
recorded maximum (803.33) number of cormels per square meter while, the minimum
(628.66) number of cormels per square meter with under control (T,). The number of
corm per square meter appeared to be directly correlated to number of corms per plant
as evident from the result. Similar results have been reported by Bhalla et al. (2006) in

gladiolus.
5.3.5 Diameter of corm (cm)

The application of sole concentration of panchagavya and vermiwash had
significantly affected the floret diameter. The maximum (4.76 cm) corm diameter
observed in T3 while, the minimum (3.47 cm) corm diameter in control (To). Presence
of GAs contain in panchagavya. It may be due to involvement in cell division, cell
expansion and increased volume of intercellular spaces in the mesocarpic cells
( Baskaran et al. 2014).

Increase in diameter of corm increased with the successive combined
concentration of panchagavya and vermiwash, Treatment T¢ recorded the maximum
(5.56 cm) diameter of corm while, the minimum (3.47 cm) diameter of corm with under
control (To). Presence of GA3 in panchagavya and vermiwash increased the number of
leaves and photosynthetic area leading to higher photosynthetic assimilates in sink.
(Baskaran et al. 2014).



5.3.6 Weight of corm (g)

It is evident that, weight of corm significantly increased due to sole
concentration of panchagavya and vermiwash treatment as compared to control.
Application of panchagavya (T3) recorded highest (55.53 g) weight of corm while, the
lowest (41.61 g) weight of corm with under control (To). Available of nitrogen content
in panchagavya, may be increased photosynthetic area, which in turn resulted in more
accumulation of assimilates and partitioning to the developing corm (Kathiresan and
Venkatessha 2000) in gladiolus.

Among the foliar spray of combined concentration of panchagavya and
vermiwash treatment Tg recorded the highest (62.59 g) weight of corm whereas, the
lowest (41.61 g) weight of corm in control (To). Presence of nitrogen and phosphorus
contain in panchagavya and vermiwash, it might be due promoted vegetative growth,
fresh and dry matter production and partition to the developing corm ( Kathiresan and
Venkatessha 2000) in gladiolus.

5.3.7 Weight of cormels per plant (g)

The analysis of data reveals that, the alone concentration of panchagavya and
vermiwash had significantly affected the weight of cormels per plant. The foliar spray
of panchagavya, treatment T3 recorded maximum (30.15 g) weight of cormels per plant
while, the minimum (20.90 g) weight of cormels per plant in control (To). Nitrogen and
phosphorus nutrient found in panchagavya, this might be due to increased
photosynthetic activity to produced additional biomass, which was manifested in bigger

and heavy cormels (Pandey and Sinha 2006).

The weight of cormels per plant found to be maximum (38.83 g) in combined
concentration of treatment T¢ while, the minimum (20.83 g) weight of cormels per plant
with under control (To). Nitrogen and phosphorus element present in panchagavya and
vermiwash. This may be due to the fact that there was increase in the supply of nutrient

was increased cormels per plant (Pandey and Sinha 2006).



5.4. Quality parameters —
5.4.1 Number of florets per spike

The application of sole concentration of panchagavya and vermiwash had
significantly affected the number of florets per spike. Application of panchagavya (T3)
recorded the highest (13.93) number of florets per spike while, the lowest (9.46)
number of florets per spike in control (Ty). This might be due to activity of
panchagavya consisting of active phenolic group that might have inhibited oxidase
activity and promoted the prolonged persistence of IAA in plants which might have
contributed to the increased number of florets per spike (Sankari et al. 2015) in
gladiolus. Similar result also reported that of Somasundaram et al. (2005) and Sinta
(2007) in gladiolus.

The result observed that, among the spraying of combined concentration of
panchagavya and vermiwash, treatment T¢ produced the maximum (15.96) number of
florets per spike while, the minimum (9.46) number of florets per spike in control (To).
Panchagavya may be due to the presence of beneficial microbes would be at the higher
rate and they helps in synthesis of growth promoting substance that might have
increases number of floret Waheeduzzama (2007) in anthurium and Bhalla et al. (2006)
in gladiolus. Maximum number of floret per spike might be due to presence of growth
promoting substance like essential plant nutrient, vitamins, enzymes and antibiotics in
vermiwash. The results also found support from earlier works of Patel et al. (2011) in

African marigold and Kumar et al. (2010) in gladiolus.
5.4.2 Spike girth (cm?)

The analysis of data reveals that, the individual concentration of panchagavya
and vermiwash had significantly affected the spike girth of the plant. Application of
panchagavya (T3) recorded the maximum (0.30 cm?) spike girth of the plant. This may
be due to application of panchagavya at higher concentration as foliar spray increased
vegetative growth like number of number leaves, chlorophyll content as well as root
growth the (Yathisha et al. 2008). Similar results were also obtained by Renukaradya
(2005) in carnation and Nethra (1996) in China aster.



Among the combined concentration of panchagavya and vermiwash treatment
Te recorded highest (0.37 cm?) spike girth while, the lowest (0.15 cm?) spike girth
under control (To). The increased spike girth diameter might be due to increased
vegetative growth like number of number leaves, chlorophyll content as well as root
growth (Yathisha et al. 2008).

5.4.3 Spike length (cm)

It is clear from the results of present study that, the individual concentration of
panchagavya and vermiwash treatments had significantly affected the spike length.
Application of treatment T3 recorded the highest (62.21 cm) spike length while, the
lowest (45.65 cm) spike length under control (T). This might be due to the proportion
and activity of beneficial microbes would be at the higher rate in panchagavya, which
helps in synthesis of growth promoting substance that might have increase the length of
spike (Yathisha et al., 2008).

In foliar spray of the combined concentration of panchagavya and vermiwash,
highest (69.16 cm) spike length recorded under Tg while, minimum (45.65 cm) spike
length registered under the control (T,). Significant variation was reported among
panchagavya with respect to spike length. This may be due to panchagavya induced
better nutrient uptake, photosynthesis and source and sink relationship besides excellent
physiological and biochemical activities (Yathisha et al. 2008). This results were also
reported Waheeduzzama (2007) in anthurium, Bhalla et al. (2006) in gladiolus and
Renukaradhya (2005) in carnation.

5.4.4 Rachis length (cm)

The foliar spray of individual concentration of panchagavya and vermiwash
improved the rachis length of the spike. In the present study, treatment T3 recorded the
highest (37.33 cm) rachis length whereas, lowest (29.06 cm) rachis length were
recorded under (To). This might be due to the proportion and activity of beneficial
microbes would be at the higher rate in panchagavya, which helps in synthesis of
growth promoting substance that might have increased the length of spike. (Yathisha et
al. 2008).



Among the combined concentration of panchagavya and vermiwash, Tg
recorded the highest (43.13 cm) rachis length while, the lowest (29.06 cm) rachis length
recorded in control (To). This may be due to panchagavya induced better nutrient
uptake, photosynthesis and source and sink relationship besides excellent physiological
and biochemical activities (Waheeduzzama 2007). This result was obtained by Bhalla et
al. (2006) in gladiolus and Renukaradhya (2005) in carnation. This might be due to the
vermiwash promoted the microbial activity of the tissue and expansion of cells
(Tamrakar 2018). Similar finding were also reported by Ansari, (2008).

5.4.5 Floret diameter (cm)

The effect of foliar spray of sole concentration of panchagavya and vermiwash
increased the floret diameter significantly over the control. The maximum (7.42 cm)
floret diameter recorded under T3 whereas, the minimum (5.23 cm) floret diameter with
under control (To). It may be due to better sink and source relations and faster
mobilization of photosynthesis, which might have resulted in increased floret diameter
(Bhalla et al. 2006 and Renukaradhya (2005) in carnation.

Application of combined concentration of panchagavya and vermiwash had
significantly affected the floret diameter. The maximum floret diameter (9.30 cm) was
recorded under Tg while, the minimum (5.23 cm) floret diameter in control (To). It may
be due to better sink and source relations and faster mobilization of photosynthats,
which might have resulted in increased floret diameter (Bhalla et al., 2006) and

Renukaradhya, (2005) in carnation.
5.4.6 Vase life of spikes (days)

Present investigation reveals that, individual concentration of panchagavya and
vermiwash progressively increased the vase life of spikes as compared to control.
Treatment T, recorded the maximum (15.66 days) vase life of spikes while, the
minimum (9.00 days) vase life of spikes with under control (To).It may be due to lower
concentration of panchagavya increased maximum water uptake and vase life (Yathisha
et al. 2008), which reduced vase life may be due to increased N rates at higher
concentration (Anuradha et al. 1990). The results are in conformity with the finding of

Renukaradya (2005) in carnation and Rajesh et al. (2006) in gladiolus.



The foliar spray of combined concentration of panchagavya and vermiwash had
significantly affected the vase life of spikes. Treatment T, recorded maximum (11.33
days) vase life of spikes while the minimum (9.00 days) vase life of spikes in control.
The presence of panchagavya might growth promoting substance like cytokinin might
be responsible for longer vase life (Yathisha et al. 2008). The results are in conformity
with the finding of Renukaradya (2005) in carnation and Rajesh et al. (2006) in
gladiolus.
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Chapter-6
SUMMARY

A field experiment entitled “Effect of panchagavya and vermiwash on
vegetative growth, yield and quality of Gladiolus (Gladiolus hybridus Hort.) cv.
Gunjan” was carried out during September 2018 to May 2019 at the farm of the,
College of Horticulture & Forestry, Jhalawar following Randomized Block Design. The
observations were recorded on vegetative growth, yield and quality parameters. The
experimental results presented and discussed in the previous chapters are summarized

here with following heads:

The maximum plant height (93.37 c¢cm) was observed at T3 (6% PG) while, the
minimum plant height (79 cm) at Ty and the maximum plant height (103.33 cm) was
observed at T (6% PG + 5% VM) while, the minimum plant height (79 cm) at To.

The maximum number of leaves per plant (9.26) was noted at T3 (6% PG) while, the
minimum number of leaves per plant (7.10) at To and the maximum number of leaves
(10.26) was observed at Ts (6% PG + 5% VM) while, the minimum number of leaves
per plant (7.10) at To.

The maximum leaf length (48.32 cm) was observed at T3 (6% PG) while, the minimum
leaf length (37.33 cm) at T, and the maximum leaf length (54.44 cm) was observed at
Te (6% PG + 5% VM) while, the minimum leaf length (37.33 cm) at To.

The maximum leaf width (4.71 cm) was noted at T3 (6% PG) while, the minimum leaf
width (3.00 cm) at T, and the maximum leaf width (5.36 cm) was observed at Tg (6%
PG + 5% VM) while, the minimum leaf width (3.00 cm) at To.

The maximum main collar diameter (2.42 cm) was showed at T3 (6% PG) while, the
minimum main collar diameter (1.73 cm) at T, and the maximum main collar diameter
(3.15 cm) was observed at Ts (6% PG + 5% VM) while, the minimum main collar
diameter (1.73 cm) at To.

The maximum number of spikes per plant (1.60) was noted at T3 (6% PG) while, the
minimum number of spikes per plan (1.00) at Ty and the maximum number of spikes
per plant (2.10) was observed at T (6% PG + 5% VM) while, the minimum number of
spikes per plant (1.0) at To.



The maximum number of spikes per square meter (13.93) was showed at T3 6% PG)
while, the minimum number of spikes per meter square (8.68) at T, and the maximum
number of spikes per square meter (16.27) was observed at Tg (6% PG + 5% VM)
while, the minimum number of spikes per square meter (8.68) at To.

The maximum number of corms per plant (1.63) was noted at T3 (6% PG) while, the
minimum number of corms per plant (1.06) at T and the maximum number of corms
per plant (2.06) was observed at Ts (6% PG + 5% VM) while, the minimum number of
corms per plant (1.06) at To.

The maximum number of corms per square meter (13.66) was observed in the treatment
T3 (6% PG) while, the minimum corms per square meter (10.33) at T, and the
maximum number of corms per square meter (16.33) at T (6% PG + 5% VM) while,
the minimum number of corms per square meter (10.33) at To.

The maximum number of cormels per plant (71.59) was showed in the treatment T3
(6% PG) while, the minimum cormels per plant (49.66) at T, and the maximum number
of cormels per plant (88.80) was recorded at Tg (6% PG + 5% VM) while, the minimum
number of cormels (49.66) at To.

The maximum number of cormels per square meter (736.66) was showed in the
treatment T3 (6% PG) while, the minimum cormels per square meter (628.66) at T, and
the maximum number of cormels per square meter (803.33) was recorded at T (6% PG
+ 5% VM) while, the minimum number of cormels per square meter (628.66) was
recorded at To.

The largest diameter of corm (4.76 cm) was noted at T3 (6% PG) and smallest
diameter of corm (3.67 cm) was noted at T, and the largest diameter of corm (5.56 cm)
was noted at Tg (6% PG + 5% VM) and smallest diameter of corm (3.67 cm) was noted
at To.

The maximum weight of corm (55.53 g) was observed in the treatment T3 (6% PG)
while, the minimum weight of corm (41.61 g) at T, and the maximum weight of corm
(62.59 g) was recorded at T (6% PG + 5% VM) while, the minimum weight of corm
(41.61 g) at T,.

The maximum weight of cormels per plant (30.15 g) was showed in the treatment T3
(6% PG) while, the minimum weight of cormels per plant (20.90 g) at T, and the
maximum weight of cormels per plant (38.83) was recorded at T (6% PG + 5% VM)

while, the minimum weight of cormels per plant (20.90 g) at To..



The maximum number of florets per spike (13.93) was showed in the treatment T3 (6%
PG) while, the minimum number of florets per spike (9.46) at T, and the maximum
number of florets per spike (15.96) was recorded at Tg (6% PG + 5% VM) while, the
minimum number of florets per spike (9.46) at Ty

The maximum spike girth (0.30 cm?) was noted in the treatment T3 (6% PG) while, the
minimum spike girth (0.15 cm?) at To and the maximum spike girth (0.37 cm?) was
recorded at Ts (6% PG + 5% VM) while, the minimum spike girth (0.15 cm?) at To,

The highest spike length (62.21 cm) was showed in the treatment T3 (6% PG) while,
the lowest spike length (45.65 cm) at T, and the highest spike length (69.16 cm) was
showed in the treatment T (6% PG + 5% VM) while, the lowest spike length (45.65
cm) recorded under To.

The maximum rachis length (37.33 cm) was showed in the treatment T3 (6% PG) while,
the minimum rachis length (29.06 cm) T, and the maximum rachis length (43.13 cm)
was recorded at T (6% PG + 5% VM) while, the minimum spike length (29.06 cm) at
To.

The maximum floret diameter (7.42 cm) was noted in the treatment T3 (6% PG) while,
the minimum floret diameter (5.23 cm) at Ty and the maximum floret diameter (9.30
cm) was recorded at Tg (6% PG + 5% VM) while, the minimum floret diameter (5.23
cm) at To.

The maximum vase life of spikes (15.66 days) was showed in the treatment T; (2% PG)
while, the minimum vase life of spikes (9.00 days) at T, and the maximum vase life of
spikes (11.33 days) was recorded at T4 (2% PG + 5% VM) while, the minimum vase
life of spikes (9.00 days) at Ty,
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CONCLUSION

On the basis of finding of the present experiment the following conclusion may
be drawn. Among the 8 treatments the treatment combination Ts (6% PG + 5% VM)
resulted in the maximum plant height (103.33 cm), highest number of leaves per plant
(10.26), maximum leaf length (54.44 cm), maximum leaf width (5.36 cm), maximum
main collar diameter (3.15 cm), highest number of spikes per plant (2.10), highest
number of spikes per square meter (16.27), maximum number of corms per plant (2.06),
maximum number of corms per square meter (16.66), highest number of cormels per
plant (88.80), maximum number of cormels per square meter (803.33), maximum
diameter of corm (5.56 cm), maximum weight of corm (62.59 g), maximum weight of
cormels per plant (38.83 g), maximum number of florets per spike (15.96), maximum
spike girth (0.37 cm?), maximum spike length (69.16 cm), maximum rachis length
(43.13 cm), highest floret diameter (9.30 cm).

The highest net return of Rs.1239116 and Benefit: Cost ratio (2.81) was
recorded in treatment Tg (6% PG + 5% VM) as compared to control Ty (1.37) Table
(4.12).
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Effect of panchagavya and vermiwash on vegetative growth, yield and
quality of Gladiolus (Gladiolus hybridus Hort.) cv. Gunjan.

Samraj Chauhan* Dr. Ashutosh Mishra**
(P.G. Scholar) (Major Advisor)

ABSTRACT

A field experiment entitled “Effect of panchagavya and vermiwash on
vegetative growth, yield and quality of Gladiolus (Gladiolus hybridus Hort.) cv.
Gunjan” was conducted during Rabi season, 2018-19 at the Department of Floriculture
and Landscaping, College of Horticulture and Forestry, Jhalawar, Rajasthan. The
experiment consist of 8 treatment having two organic product viz. Panchagavya and
Vermiwash each at 2 levels (Foliar spray of sole concentration and Combined
concentration) and laid out in Randomized Block Design with three replication.

Among the sole application of panchagavya and vermiwash treatment T3 (6%
PG) resulted in the maximum plant height (93.37 cm), maximum number of leaves per
plant (9.26), maximum leaf length (48.32 cm), maximum leaf width (4.71 cm),
maximum main collar diameter (2.42 cm), maximum number of spikes per plant
(1.60), maximum number of spikes per square meter (13.93), highest number of corms
per plant (1.63), highest number of corms per square meter (13.66), maximum number
of cormels per plant (71.59), maximum number of cormels per square meter (736.66),
maximum diameter of corm (4.76 cm), maximum weight of corm (55.33 @), highest
weight of cormels per plant (30.15 g), maximum number of florets per spike (13.93),
maximum spike girth (0.30 cm?), maximum spike length (62.21 cm), maximum rachis
length (37.33 cm) and maximum floret diameter (7.42 cm). The maximum vase life of
spikes (15.66 days) was recorded with treatment T; (2% PG).

The foliar spray of combined concentration of panchagavya and vermiwash
treatment Ts (6% PG + 5% VM) resulted in the maximum plant height (103.33 cm),
maximum number of leaves per plant (10.26), maximum leaf length (54.44 cm),
maximum leaf width (5.36 cm), maximum main collar diameter (3.15 cm), maximum
number of spikes per plant (2.10), maximum number of spikes per square meter (16.27
), highest number of corms per plant (2.06), highest number of corms per square meter

(16.66), maximum number of cormels per plant (88.80), maximum number of cormels



per square meter (803.33), maximum diameter of corm (5.56 cm), maximum weight of
corm (62.59 g), highest weight of cormels per plant (38.83 g), maximum number of
florets of spike (15.96), maximum spike girth (0.37 cm?), maximum spike length (69.16
cm), maximum rachis length (43.13 cm) and maximum floret diameter (9.30 cm). The
maximum vase life (11.33 days) of spikes was recorded with treatment T4 (2% PG +
5% VM).

* A post-graduate student, Department of Floriculture and Landscaping, College of
Horticulture and Forestry, Jhalawar- 326 023 (Raj.).

** Professor and Head Department of Floriculture and Landscaping, College of
Horticulture and Forestry, Jhalawar- 326 023 (Raj.).



AfEAAT (ST E7EHew BIe.) fHe Yo & I-ufied 9EaK,
U Td I[UET R Y AR FHIErT &1 wEE

RIS AIgH™ S, Ay s>
MG | Y@ HARIHR

ARIR

SIS T arf-ie! FeIfdened SiieRmured, Sdhre & Y9 Ud 35eY
fagm fawr=ia Aced g8 R fsaed (Rfsaea seded 8e.) fom
IS B IFWad 9edR, SUSl Yd UGl W U IR JHART Bl TN
qME UHh Yeror 9y 2018—19 b I Fg W fHar 1| 39 WM H I dEf®
SATE Taire AR aHiae &1 & Aigdl (Thd Arsar vd @i amsar 9 gof
fogdrd) # 8 IUAR FAGH! BT ATGeed WoS AWHAT H A JIRIGRMEAT &
A1 fhar T3 |

Udhd A=dl & Uil Ud qHiare & guf fosae Suar T (6% PG)
H MfdEmdH Ol DI Harg (93.37 THN), Ufcadl B AT ufq U (9.26), Ul @l
TS (4832 ), TN @ AISIS (@71 9HN), O BT A (242 9HY), Ui dien
qUd TOSHIAT B AT (1.60), URT TR JUE VSHRIT &I F=T (13.93),
gfc Ol Tqdbar b A (1.63), Ui TWHICR gqdbal b A (13.66), Ui G
gadhal Bl F&T (71.59), U dHICY oY O-bal & H&T (736.33), Tdha I
AT (4.76 FHI), DG BT IR (55.33 UH), UfT UIEIT ofg T9DBal BT 4R (30.15
), URT qWd SUSHT qWUdT & A&7 (13.93), JHE vsdl B IR (0.30
TN, JUE SUSHT & T8 (62.21 T+, TU=amer @ orag (37.33 1), IH
BT A (7.42 ) 3R AT BT AN STATT (2.17) U1 AT | TS GI0SHT Bl
M Heta™ A (1566 =), ST=R T, (2% PG) # <1 fooar T |

faf¥a arsar @ derer ud gHtare &1 gof feda SuarR Tgd (6%
PG+5% VM) # 2iferaan dier & Sars (103.339H), afcqar &1 s ufa e
(10.26), TR B THTS (54.44 TN, T DT AISE (5.36 FH), T BT A (3.15
|1, Uiy dRm o PSHI & | (2.10), Ui dHICR S SUSHRIT Bl
AT (16.27), Ui U T9®Gal &I AT (2.06), U dEHICR THGAl DI A
(16.66), UfT UIET ©Thal &1 HT (88.80), Wil IEHICY oY ©Xhal @l A
(803.33), BT &1 A (556 HHI), TADBE &I AR (62.69 ITH), Ul Ul ofg
TPl Bl IR (38.83 UMW), Ul Yod SUSHI YWdh &I H&AT (15.96), TUD
gfoedl @ uRlY (0.37 IFHI), e IVSHI B TS (69.16 FHI), Uewrer &
TS (43.13 A1), YT & AT (9.30 WHY) 3R o™ &1 NTd U (2.81) U
T YW S0ShT &I Afdddd helad 3@ (1133 &), SR T, 2%
PG+5% VM) # &< far |

* FAIqeIaR fdeeli, g9 vd Ygwu s T, Sgriie! Ud ariie! Jelfderer
SITIRTUTCH, Sieflars (JT91.)

** gredrae U9 furTeds, 99 Ud qg3d faere v, Srieer ud arte
AEIfdeEeld STeRIUIeH, Sdrars (J1oT.)




APPENDIX — 1

Analysis of variance for effect of panchagavya and vermiwash on plant height (cm)

Source of D.F S.S M.S F.Cal F.Tab 5%
Variation
2 9.1476 4.5738 0.2 3.73
Replication
7 1788.614 255.516 10.9* 2.76
Treatment
14 328.264 23.447
Error
23 2126.026
Total

*Significant at 5 per cent level of significance

APPENDIX — 11
Analysis of variance for effect of panchagavya and vermiwash on number of leaves
per plant
Source of D.F S.S M.S F.Cal F.Tab 5%
Variation
2 0.655 0.327 1.34 3.738
Replication
7 22.7 3.2428 13.21* 2.764
Treatment
14 3.437 0.245
Error
23 26.793
Total

*Significant at 5 per cent level of significance




APPENDIX — 111

Analysis of variance for influence of panchagavya and vermiwash on leaf length (cm)

Source of D.F S.S M.S F.Cal F.Tab 5%
Variation

2 11.685 5.842 0.96
Replication

7 755.696 107.956 17.66* 2.76
Treatment

14 85.590 6.113
Error

23 852.971
Total

*Significant at 5 per cent level of significance

APPENDIX - IV

Analysis of variance for effect of panchagavya and vermiwash on leaf width (cm)

Source of D.F S.S M.S F.Cal F.Tab 5%
Variation
2 0.0711 0.035 0.48
Replication
7 13.858 1.9797 26.88* 2.76
Treatment
14 1.031 0.073
Error
23 14.960
Total

*Significant at 5 per cent level of significance




APPENDIX -V

Analysis of variance for effect of panchagavya and vermiwash on main collar diameter

(cm)
Source of D.F S.S M.S F.Cal F.Tab 5%
Variation
2 0.068 0.034 0.94
Replication
7 5.281 0.754 20.85* 2.76
Treatment
14 0.506 0.036
Error
23 5.855
Total
*Significant at 5 per cent level of significance
APPENDIX - VI
Analysis of variance for effect of panchagavya and vermiwash on days to spike
emergence
Source of D.F S.S M.S F.Cal F.Tab 5%
Variation
2 26.13 13.065 3.11
Replication
7 77.131 11.018 2.63* 2.76
Treatment
14 58.723 4.194
Error
23 161.985
Total

*Significant at 5 per cent level of significance




APPENDIX - VII

Analysis of variance for effect of panchagavya and vermiwash on days to first floret
opening from spike emergence

Source of D.F S.S M.S F.Cal F.Tab 5%
Variation
2 0.853 0.426 1.09
Replication
7 5.118 0.731 1.87 2.76
Treatment
14 5.466 0.390
Error
23 11.438
Total

*Significant at 5 per cent level of significance

APPENDIX - VIII
Analysis of variance for effect of panchagavya and vermiwash on number of spikes
per plant
Source of D.F S.S M.S F.Cal F.Tab 5%
Variation
2 0.008 0.004 0.43
Replication
7 3.477 0.496 52.08* 2.76
Treatment
14 0.133 0.009
Error
23 3.6190625
Total

*Significant at 5 per cent level of significance




APPENDIX - IX

Analysis of variance for effect of panchagavya and vermiwash on number of spikes per
square meter

Source of D.F S.S M.S F.Cal F.Tab 5%
Variation
2 0.954 0.477 0.99
Replication
7 127.588 18.226 37.83* 2.76
Treatment
14 6.745 0.481
Error
23 135.288
Total

*Significant at 5 per cent level of significance

APPENDIX — X
Analysis of variance for effect of panchagavya and vermiwash on number of corms per
plant
Source of D.F S.S M.S F.Cal F.Tab 5%
Variation
2 0.040 0.020 0.98
Replication
7 2.286 0.326 15.63* 2.76
Treatment
14 0.292 0.020
Error
23 2.619
Total

*Significant at 5 per cent level of significance



APPENDIX - XI

Analysis of variance for effect of panchagavya and vermiwash on number of corms per

square meter

Source of D.F S.S M.S F.Cal F.Tab 5%
Variation
2 2.084 1.0421 0.7
Replication
7 111.803 15.971 10.67* 2.76
Treatment
14 20.963246 1.4973
Error 62
23 134.851
Total

*Significant at 5 per cent level of significance

APPENDIX - XII
Analysis of variance for effect of panchagavya and vermiwash on number of cormels per
plant
Source of D.F S.S M.S F.Cal F.Tab 5%
Variation
2 25.584 12.792 0.83
Replication
7 3582.885 511.840 33.13* 2.76
Treatment
14 216.263 15.447
Error
23 3824.7336
Total 96

*Significant at 5 per cent level of significance




APPENDIX - XIlII

Analysis of variance for effect of panchagavya and vermiwash on number of cormels

per square meter

Source of D.F S.S M.S F.Cal F.Tab 5%
Variation
2 1554.333 777.166 0.56
Replication
7 73425.333 10489.333 7.52* 2.76
Treatment
14 19537.666 1395.547
Error
23 94517.333
Total

*Significant at 5 per cent level of significance

APPENDIX - X1V

Analysis of variance for effect of panchagavya and vermiwash on diameter of corm

(cm)
Source of D.F S.S M.S F.Cal F.Tab 5%
Variation
2 0.134 0.067 0.65
Replication
7 9.719 1.388 13.39* 2.76
Treatment
14 1.452 0.103
Error
23 11.30655
Total 374

*Significant at 5 per cent level of significance




APPENDIX - XV

Analysis of variance for effect of panchagavya and vermiwash on weight of corm (g)

Source of D.F S.S M.S F.Cal F.Tab 5%
Variation
2 23.935 11.967 1.09
Replication
7 855.951 122.278 11.17* 2.76
Treatment
14 153.235 10.945
Error
23 1033.1223
Total

*Significant at 5 per cent level of significance

APPENDIX —XVI

Analysis of variance for effect of panchagavya and vermiwash on weight of cormels

per plant
Source of D.F S.S M.S F.Cal F.Tab 5%
Variation
2 2.014 1.007 0.44
Replication
7 873.678 124.811 54.07* 2.76
Treatment
14 32.318 2.3084388
Error 16
23 908.011
Total

*Significant at 5 per cent level of significance




APPENDIX -XVII

Analysis of variance for effect of panchagavya and vermiwash on number of florets per

spike
Source of D.F S.S M.S F.Cal F.Tab 5%
Variation
2 2.155 1.077 1.4
Replication
7 117.536 16.790 21.77* 2.76
Treatment
14 10.797 0.771
Error
23 130.489
Total

*Significant at 5 per cent level of significance

APPENDIX -XVI1I

Analysis of variance for effect of panchagavya and vermiwash on spike girth (cm?)

Source of D.F S.S M.S F.Cal F.Tab 5%
Variation
2 0.000 0.000 1.22
Replication
7 0.136 0.019 104.6* 2.76
Treatment
14 0.002 0.000
Error
23 0.139
Total

*Significant at 5 per cent level of significance




APPENDIX —XIX

Analysis of variance for effect of panchagavya and vermiwash on spike length (cm)

Source of D.F S.S M.S F.Cal F.Tab
Variation 5%
2 25.260 12.630 1.09
Replication
7 1519.527 217.075 18.67 2.76
Treatment
14 162.807 11.629
Error
23 1707.5945
Total

*Significant at 5 per cent level of significance

APPENDIX —XX

Analysis of variance for effect of panchagavya and vermiwash on rachis length (cm)

Source of D.F S.S M.S F.Cal F.Tab
Variation 5%
2 7.199 3.599 0.95
Replication
7 537.678 76.811 20.31* 2.76
Treatment
14 52.951 3.782
Error
23 597.829
Total

*Significant at 5 per cent level of significance




APPENDIX -XXI

Analysis of variance for effect of panchagavya and vermiwash on floret diameter (cm)

Source of D.F S.S M.S F.Cal F.Tab
Variation 5%
2 0.153 0.076 0.23
Replication
7 45.677 6.525 19.76* 2.76
Treatment
14 4.622 0.330
Error
23 50.453
Total

*Significant at 5 per cent level of significance

APPENDIX —XXI11

Analysis of variance for effect of panchagavya and vermiwash on vase life of (days)

Source of D.F S.S M.S F.Cal F.Tab
Variation 5%
2 0.174 0.087 2.32
Replication
7 111.946 15.992 424.32* 2.76
Treatment
14 0.527 0.037
Error
23 112.648
Total




APPENDIX —XXI11

Analysis of variance for effect of panchagavya and vermiwash on anthocyanin content

(mg/ 100 gm)
Source of D.F S.S M.S F.Cal F.Tab
Variation 5%
2 1.1200 0.560 0.7
Replication
7 6.392 0.913 1.13* 2.76
Treatment
14 11.278 0.805
Error
23 18.790
Total




APPENDIX — XXVI

Rate per unit | Cost ha’
S. No. | Particulars variable cost Units (Rs.) (Rs.)
A. Land preparation charges
by tractor
I Ploughing (4) 6 hrs 350 per hour | 2100
ii. Harrowing (2) 2 hrs 350 per hour | 700
iii. Planking (2) 2 hrs 300 per hour | 600
Iv. Sub total 3400
B. Labour charges
i Bead formation 15 mandays | 200 3000
I Corm treatment 5 man days 200 1000
ii Corm cost 83333 corm 4 333332
WY Corm planting 20 man days | 300 6000
% Irrigation (10) 20 man days | 200 4000
Vi Application of manures 10 man days | 200 2000
vii Weeding and hoeing (2) 24 man days | 200 4800
viii Earthing up 20 man days | 300 6000
iX Harvesting and selling of 30 mandays | 200 6000
spikes
X Corm harvesting 30 mandays | 350 10500
Xi Miscellaneous | e | e 500
Sub total 371132
C. Material inputs
i Irrigation 8 500 4000
ii Vermicompost 10 tonnes 1000 tonnes™ | 10000
iii Packing charge | e | e 4800
iv Transport & marketing | = e | emeeee- 10500
charge
Sub total 29300
D. Overhead cost
i Rental value of land 5000
ii Interest on working capital 5000
iii Depreciation cost 600
Sub toal 10600
Total (A+B+C+D) 414434

Common cost of cultivation ha™ of the experimental crop




APPENDIX — XXV

Variable cost of treatments ha*

Treatments | PG req. for | VM req. for | Total cost per |Common cost| Total cost
Foliar Foliar spray treatment hat hat
spray/ha /ha

To 0 0 0 414434 414434
T, 46.20 liter 0 6900 414434 421334
T, 92.50 liter 0 13800 414434 428234
T, 138.80 liter 0 20700 414434 435134
T, 46.20 liter | 115.74 liter 12650 414434 427084
T, 92.50 liter | 115.74 liter 19550 414434 433984
T, 138.80 liter | 115.74 liter 26450 414434 440884

0 115.74 liter 5750 414434 420184
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