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Abstract

The studies were carried out to study the effect of nitrogen and Phosphorus on growth and flowering of
Gaillardia (Gaillardia pulchella Foug.) cv. Local Yellow under Jhalawar condition. The experiment
consisting 16 treatments combination with two factors i.e. nitrogen with four levels (control, 100 kg ha™,
200 kg ha and 300 kg ha*) and phosphorus with four levels (control, 100 kg ha, 200 kg ha* and 300
kg ha') in Factorial Randomized Block Design with three replications. The individual application of
nitrogen treatment N3 (N 300 kg ha't) maximum plant leaf length (25.61 cm), maximum leaf width (5.73
cm), maximum flower stalk length (16.56 cm), maximum flower fresh weight (4.64 g), earliest first
flower bud initiation (50.37 days), maximum number of ray florets per flower (200.75), maximum dry
flower weight (0.766 g), maximum length of ray florets per flower (2.44 cm). The individual application
of phosphorus treatment Pz (P 300 kg ha™*) recorded maximum leaf length was recorded (24.61 cm),
highest leaf width (5.32 cm), maximum flower stalk length per (16.88 cm), maximum flower fresh
weight (4.44 g), minimum (52.08 days) to first flower bud initiation, maximum ray florets per flower
(190.08), maximum (0.742 g) flower dry weight, maximum (2.39 cm) length of ray florets.
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Introduction

Gaillardia (Gaillardia pulchella Foug.) popularly known as ‘Blanket Flower’ or Fire Wheel,
belong to the family Asteraceae and is native to Central and Western United States, having the
basic chromosome number X=18. The generic name Gaillardia was proposed by Mr. Gaillard
de Marentoneau, the French botanist 18th century. Gaillardia pulchella is diploid (2n=36) as
reported by Morinaaga et al. (1929) 4 and Gaillardia aristata is diploid (Cooper and
Mahony, 1936) ¥ and tetraploid, 2n = 78 (Atwood, 1937) [, Besides its utility in landscape
and as cut flowers, Gaillardia is useful in reducing erosion in coastal dune areas (Carig, 1977) [,
Nitrogen is the most vital element among the major nutrient essentially required for
commercial production of flowers. Nitrogen impart green colour to plant, encourages,
vegetative growth it is essential constituent of protein, chlorophyll, coenzyme and play
important role in synthesis of auxin and phosphorus increased the disease resistance, enhance
new cell formation and necessary for root development. Phosphorus is essential constituent of
nucleic acid and phytin. Due to deficiency of single element (Phosphorus), the life cycle of
plant can’t be completed hence, phosphorus is called as “key of life” (Das. 1996) [,

Materials and Methods

The field experiment entitled “Effect of Nitrogen and Phosphorous on growth and flowering of
gaillardia (Gaillardia pulchella Foug.) cv. Local Yellow under Jhalawar condition” was
conducted at the Instructional Farm, Department of Floriculture and Landscaping, College of
Horticulture and Forestry, Jhalrapatan, Jhalawar from March 2017 to September 2017.

The experiment consisting 16 treatments combinations with two factors i.e. nitrogen with four
levels (control, 100, 200 and 300 kg ha) and phosphorus with four levels (control, 100, 200
and 300 kg ha'!) in Factorial Randomized Block Design with three replications each.
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The treatment combinations are To = NoPo(0 kg N/ha + 0 kg
P/ha), T1 = NOP1 (0 kg N/ha + 100 kg P/ha), T2 = Non(O kg
N/ha + 200 kg P/ha), Ts = NoPs (0 kg N/ha + 300 kg P/ha), T4
= N1Po (100 kg N/ha + 0 kg P/ha), Ts = NP (200 kg N/ha + 0
kg P/ha), Ts = N3Py (300 kg N/ha + 0 kg P/ha), T7 = N;P; (100
kg N/ha+ 100 kg P/ha), Ts = NiP, (100 kg N/ha + 200 kg
P/ha), To = N1P3 (100 kg N/ha+ 300 kg P/ha), T10= N2P; (200
kg N/ha + 100 kg P/ha), T = N2P, (200 kg N/ha +200 kg
P/ha), T2 = NoP3 (200 kg N/ha + 300 kg P/ha), T3 = N3Py
(300 kg N/ha + 100 kg P/ha), T1a = N3P2 (300 kg N/ha + 200
kg P/ha), T1s= N3P3 (300 kg N/ha + 300 kg P/ha).

Results and Discussion

The result of present study clearly indicate that maximum
plant leaf length, maximum leaf width, maximum flower stalk
length, maximum flower fresh weight, earliest first flower bud
initiation, maximum number of ray florets per flower,
maximum dry flower weight, maximum length of ray florets
per flower were significantly increased by individual
application of different nitrogen and phosphorus as compare
to control.

The application of nitrogen Nz (300 kg ha) had maximum
plant leaf length (25.61 cm), maximum leaf width (5.73 cm),
maximum flower stalk length (16.56 cm), maximum flower
fresh weight (4.64 g), earliest first flower bud initiation (50.37
days), maximum number of ray florets per flower (200.75),
maximum dry flower weight (0.766 g), maximum length of
ray florets per flower (2.44 cm).

Nitrogen 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). Nitrogen increased the width of leaf may be due
to increased number of internodes and increased
photosynthetic efficiency of the plants due to increase in
chlorophyll (Singh and Sangama, 2000 in China aster) 22,
The results also found support from earlier works of
Muktanjali et al. (2004) 51, Massaye and Rangwala (2009)
(231 in China aster. Nitrogen being mobile in plant body moves
from older leaves to younger leaves and nitrogen increases
flower stalk length and number of branches, which increases
stored food material in the tissues, which in turn causes
increase in flower stalk length, Tosar (1989) %31, Nagalakshmi
and Ravisankar (2002) [l and Patel et al. (2015) 1 in
gaillardia and its adequate amount is essential to maximize
photosynthetic activities for synthesis of carbohydrate in plant
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and their conversion into plant lipids, which in turn causes
increased fresh flower weight (Karetha et al. 2011 in
gaillardia) . Nitrogen application might have permitted more
accumulation of carbohydrates in the flowers, which
accelerated early flower bud initiation process (Kays, 1991)
1, Role of nitrogen in increasing dry matter accumulation
may be the possible cause for this result (Sharma, 2002 in
gaillardia). Nitrogen being a growth promoting nutrient helps
in synthesis of protein and increases the cell division and cell
enlargement which also increases length of ray florets of the
plant (Kumar et al. 2010 in marigold).

The individual application of phosphorus treatment P; (P 300
kg ha') recorded maximum leaf length was recorded (24.61
cm), highest leaf width (5.32 cm), maximum flower stalk
length per (16.88 cm), maximum flower fresh weight (4.44 g),
minimum (52.08 days) to first flower bud initiation,
maximum ray florets per flower (190.08), maximum (0.742 g)
flower dry weight, maximum (2.39 cm) length of ray florets.
Phosphorus mainly responsible storage and liberation of the
energy budget and energy metabolism are controlled by the
alternate  synthesis (by photosynthesis, oxidative and
anaerobic phosphorelation) so increases plant leaf length
(Joshi et al. 2012 in chrysanthemum). Phosphorus is stored as
phytin, whereas in vegetative tissues, it is found as inorganic
phosphate in the vacuoles so increases leaf width of plant
(Chaudhary, 2007 in tuberose) [I. Phosphorus is also known
to have multifarious cellular functions in plants, including
signaling and transmembrane metabolic flux and therefore,
the secondary metabolism is modulated by these mechanisms,
Patil et al. (2004) 81 and Karetha et al. (2011) [ in gaillardia.
Phosphorus is found to be involved in the initiation of flower
primordial formation leading to increase in flower diameter
and flower size as well as the attributes of fresh flower weight
in gaillardia (Maheta et al. 2016 in China aster) 12
Phosphorus is found to be involved in the initiation of flower
primordial formation leading to increase in number of flower
and ray florets per flower as well as the attributes of yield
(Sharma et al. 2010) 1291, Phosphorus increases the flower dry
weight because, phosphorus during decomposition of organic
matter, various organic acids are produced which solubilize
phosphates, Sharma (2002) % Patil et al. (2004) ! and
Gadagi et al. (2004) in gaillardia. Phosphorus play important
role in length of ray florets because, phosphorus enhance new
cell formation and necessary for root development, Singatkar
(1993) in gaillardia.

Table 1: Effect of nitrogen and phosphorous on growth and flowering parameters

Treatment Leaf length | Leaf width | Flower stalk Flovs_/er fresh| Days to_fi_rgt ﬂower Number of ray Dry flower |Length of ray
(cm) (cm) length (cm) | weight (g) bud initiation florets per flower | weight (g) | florets (cm)

No 20.13 3.73 7.78 3.71 64.58 169.22 0.690 1.93

N; 23.02 4.40 13.09 3.75 62.73 170.42 0.694 2.04

N, 23.18 4.80 14.05 4.03 56.66 182.42 0.725 2.09

N3 25.61 5.73 16.56 4.64 50.37 200.75 0.766 2.44

SEm + 0.60 0.16 0.61 0.13 1.96 4.70 0.01 0.07
C.D. (P=0.05) 1.74 0.46 1.78 0.37 5.66 13.56 0.02 0.21
Po 20.62 3.77 7.09 3.79 63.79 171.92 0.690 1.93

P, 22.47 4.47 11.77 3.73 61.12 173.33 0.709 1.96

P, 24.23 5.12 15.73 4.17 56.34 188.17 0.724 2.22

Ps 24.61 5.32 16.88 4.44 52.08 190.08 0.742 2.39

SEm + 0.60 0.16 0.61 0.13 1.96 4.70 0.01 0.07
C.D. (P=0.05) 1.74 0.46 1.78 0.37 5.66 13.56 0.02 0.21

(No-Okg/ha, N1-100kg/ha, N2-200kg/ha, N3-300kg/ha, Po-Okg/ha, P1-100kg/ha, P2-200kg/ha, P3-300kg/ha)

Conclusion

The individual application of nitrogen N3 (300 kg ha) and
phosphorus P3 (300 kg ha) had maximum plant leaf length
(25.61 and 24.61 cm), maximum leaf width (5.73 and 5.32

cm), maximum flower stalk length (16.56 and 16.88 cm),
maximum flower fresh weight (4.64 and 4.64 g), earliest first
flower bud initiation (50.37 and 52.08 days), maximum
number of ray florets per flower (200.75 and 190.08),
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maximum dry flower weight (0.766 and 0.742 g), maximum
length of ray florets per flower (2.44 and 2.39 cm).
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