International Journal of Agriculture Sciences

ISSN: 0975-3710&E-ISSN: 0975-9107, Volume 9, Issue 42, 2017, pp.-4667-4670.
Available online at http:/lwww.bioinfopublication.org/jouarchive.php?opt=&jouid=BPJ0000217

Research Article

INFLUENCE OF PGR AND MICRONUTRIENTS FOLIAR SPRAY ON TUBEROSE (Polianthes tuberosa) UNDER

PROTECTED AND OPEN CONDITIONS

RANI RUPA*, MISRA SANYAT AND PRASAD K K.

Department of Horticulture, Birsa Agricultural University, Kanke, Ranchi, 834006, Jharkhand, India

*Corresponding Author; Email-rrupa_bau@rediffmail.com

Received: May 02, 2016; Revised: September 06, 2017; Accepted: September 07, 2017; Published: September 12, 2017

[Abstract- Plant growth regulator and micronutrients has great impact on quality and quantity of tuberose, an experiment was designed at Ranchi (Jharkhand) durin;
the year 2012 and 2013 on foliar spray of PGR (plant growth regulator) and micronutrients in tuberose under protected and open conditions. The experiment consisted
of twelve treatments i.e.T+-GAs (Gibberellic acid),T2-MH (Maleic hydrazide), Ts-(Boron),Ts-(Zinc), Ts-(GAs+Boron), Te-(GAs+Zinc), T7-( MH+Boron), Ts-( MH+Zinc), To~(
Boron+Zinc), T1o-( GAstBoron+Zinc), Tr-( MH+Boron+Zinc) and T2 (water spray). Vegetative growth characters such as leaf length (65.02cm and 56.92cm,
respectively), leaf number (62.61 and 57.61, respectively) leaf breadth (2.22cm and 2.08 cm, respectively) and flowering characters as spike length (117.59cm and
87.38cm, respectively), number of spikes per plant (2.70 and 1.33, respectively), number of florets per spike(59.10 and 40.57, respectively) were recorded maximum
with foliar spray of GAs (100ppm) +B (100ppm) +Zn (10ppm). However, maximum chlorophyll content (0.219 and 0.192, respectively) and diameter of florets (5.14 cm
and 4.18cm, respectively) in polyhouse and open conditions were with foliar application of MH (500ppm) +B (100ppm) +Zn (10ppm).

kKeywords- Micronutrients, Foliar spray, Gibberellic acid, Maleic hydrazide, Polyhouse.
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Introduction

Flower cultivation has been practiced in India since earlier times, but in the past
two decades, it has attained commercial importance. In the recent scenario
cultivation of flowers is considered as economically viable business venture as it
has higher prospective per unit area than most of the field crops and farmers
shifted towards income giving floricultural crops and production of various flower
based products such as essential oils, perfumes, herbal cosmetics, medicines,
incense sticks, herbal colours and food items like gulkand from rose petals.

In India, several flowers are grown for example tuberose, jasmine, marigold,
chrysanthemum, crossandra, aster, rose, carnation, gerbera, gladiolus etc. During
the year, 2010-11 the total area under floriculture production in India was 253.65
thousand hectares with a production of 1.652 million tonnes loose flowers and
750.66 million cut flowers [10]. Among the vital showy bulbous plants grown in
India, tuberose (Polianthes tuberosa) occupies a major place due to its pleasant
appearance and presence of valuable essential oils which is of paramount
important in perfume industry. It belongs to family Amaryllidaceae and is native of
Mexico. The plants of tuberose are herbaceous with perpetual growth habit for 2-3
years in favouorable climatic conditions. It has light green, sword shaped, grassy
long leaves which are tapered towards the base and tip while wider in the middle.
At present, the total area under tuberose cultivation in the country is estimated to
be about 20,000 hectares [27]. It has a great economic potential for cut-flower
trade and essential oil industry [19]. The most common constituents of tuberose
are geraniol, nerol, benzyl alcohol, methyl-benzoate, methylanthranilate and
ethnol [22]. The flowers are widely used for table decoration, floral ornaments, cut
flower, fragrance and essential oil. The long spikes of flowers are excellent for cut
flowers and people like their sweet fragrance [4].

The bulbs of tuberose have some medicinal properties. An alkaloid lycorine is

found in the bulb which causes vomiting. Two steroidal sapogenin, hecogenin and
a small amount of tigogenin (poly fructosan) have been isolated from the bulbs.
The bulbs of tuberose are diuretic and emetic.

Materials and Methods

The experiment was carried out during rainy season in the consecutive years
2011 and 2012 at floriculture section of the Department of Horticulture, Birsa
Agricultural University, Kanke, Ranchi (Jharkhand). The experimental site comes
under the seventh Agro-climatic region ie. Eastern plateau and hills. The
experiment was laid out in randomized block design with three replications and
twelve treatments. Uniform sized (1.5-2.0cm), healthy sprouted bulbs of tuberose
(Polianthes tuberosa) cv. Calcutta Single which were free from insect and
diseases were procured from the Department of Horticulture, Birsa Agricultural
University, Kanke, Ranchi. Bulbs were treated with 0.2% solution of bavistin and
were sown in the plots of size 1m x1m at spacing of 25x20 cm both under
protected and open conditions. Well rotten FYM @ 20 t/ha was applied 15 days
prior to planting and recommended dose of inorganic fertilizer NPK @200:80:120
kglha was applied at the time of planting of the treated bulbs. Single and
combined doses of plant growth regulators and micronutrients were applied thrice;
first application was done at 40 days after planting then at 15 days interval. The
field was irrigated regularly to keep the soil moisture in good condition. Hoeing
and weeding was done at 15 days interval to keep the soil weed free.
Observations on leaf length and leaf number were recorded after 135 days of
planting, leaf breadth was taken when the leaf was completely matured i.e. after
90 days of planting and chlorophyll content of the leaf was recorded at spike
emergence stage with the method described by [3]. Similarly, observations on
days to spike emergence, days to flowering, length of spike, number of spike,
number
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of florets per spike and vase life in tap water were recorded.

Results and Discussion

There was significant influence of integrated application of micronutrients and
plant growth regulators on vegetative growth parameters of tuberose [Table-1].
The combined effect of GAs(100ppm) +Boron(100ppm)+Zinc (10ppm) showed
maximum leaf length of 65.02cm in polyhouse and 56.92cm in open conditions,

respectively and minimum leaf length was obtained with application of MH
(500ppm) under both the conditions. Gibberellic acid when applied as foliar spray
elongate plant's cell and tissues, boron is involved in all metabolic activities and
regulation of other nutrients and zinc being a precursor of tryptophan, increased
cell division leads to increased leaf length. The results are in conformity with [29]
on Dahlia pinnata and [5] on tuberose with GA3 and micronutrients.

Table-1 Effect of plant growth regulators and micronutrients on vegetative parameters of fuberose
Treatments ‘

Leaf length (cm) 135 DAP
Pooled

~ Polyhouse Open

Leaf no. (135 DAP)
Pooled

Leaf breadth (cm) Chlorophyll content (mg/g)

GA3(100ppm) 0.188

T MH(500ppm) 40.76 35.88 3319 2743 1.78 1.45 0.211 0.168
T Boron(100ppm) 55.60 4572 4251 37.30 1.8 1.84 0.167 0.140
T Zinc(10ppm) 55.31 46.98 43.90 38.88 1.87 1.88 0.169 0.148
Ts GA3(100ppm)+Boron(100ppm) 60.03 52.71 52.11 4535 1.96 1.84 0179 0.158
Te GA3(100ppm) +Zinc(10ppm) 60.79 5352 54.26 49,68 2,021 1.92 0.190 0.159
Tr MH(500ppm)+Boron(100ppm) 50.88 42.60 36.37 33.00 1.84 1.7 0.197 0.191
Te MH(500ppm)+Zinc(10ppm) 50.83 4340 38.18 34.39 1.91 1.75 0.197 0.164
Ty Boron(100ppm) +Zinc(10ppm) 62.41 4929 5179 46.96 2.01 1.90 0.193 0.158
Tho GA3(100ppm)+Boron(100ppm)+Zinc(10ppm) 65.02 56.92 62.61 57.61 2.22 2.08 0.208 0.158
Tn MH(500ppm)+Boron(100ppm)+Zinc(10ppm) 56.69 4548 4165 3547 1.95 1.70 0219 0.192
Tn Control(water spray) 46.87 39.85 3431 31.35 1.52 1.33 0.136 0.124

CD (5%) 742 745 412 8.03 0.18 0.37 0.041 0.014

MH inhibits cell division by reducing nucleic acid biosynthesis [18]. Thus
application of MH (500ppm) might cause minimum leaf length. The maximum
mean number of leaves 62.61 in polyhouse and 57.61in open conditions,
respectively were recorded with application of GAs (100ppm) +Boron (100ppm)
+Zinc (10ppm) followed by GAs (100ppm) + Zinc (10ppm). When gibberellic acid
along with boron and zinc were applied simultaneously they showed more number
of leaves. The increase may be due to cell division and enhancing activity of
gibberellic acid and zinc on apical meristem as both are responsible for activation
of enzymes involved in the synthesis of IAA [1] and [13] found higher leaf number
in gerbera with foliar spray of a solution containing Zn, B, Fe and Mn. The results
are in line with [9] on gladiolus, [14] on tuberose with GAs (300ppm) and [11] on
gladiolus with boron. In cut flowers, air temperature influences the emission and
growth of leaves as reported by [17] and inside polyhouse maximum air
temperature was maintained which might have favoured the growth of new leaves.
The combined effect of GAs(100ppm) +Boron(100ppm)+Zinc (10ppm) showed
maximum increase in the mean width of leaves( 2.22cm and 2.08 cm,
respectively) under polyhouse and open conditions while minimum mean leaf
breadth under both conditions was recorded with application of control i.e. water
spray. Growth regulators and micronutrients might have acted synergistically over
each other as a result gibberellic acid led to formation of hormones as by- product
in the leaves and micronutrients i.e. zinc led to cell division while boron facilitates
transport of carbohydrates in the plants which could result in the expansion of
leaves. Inside polyhouse the leaf breadth was more than in open conditions. The
higher leaf breadth might be due to increased level of photosynthesis because of
increased number of leaves and plant spread. The results are in accordance with
the findings of [12] in jasmine, [16] in gerbera, and [25] in gerbera.

MH (500ppm) + Boron (100ppm) +Zinc (10ppm) recorded the highest mean total
chlorophyll content of 0.195 and 0.219 mg/g respectively [Fig-1] in open and
polyhouse conditions. Maleic hydrazide may have caused induction of grana while
boron resulted in increase in nutrient content i.e. N, P, K, Fe, Mn in leaves, among
these Fe and Mn are essential elements of chlorophyll formation and zinc is a part
of enzyme which regulate plant growth which led to maximum total chlorophyll
content. These findings are in concurrence with [6]. The chlorophyll content of all
the treatments in tuberose leaves grown in polyhouse was more than the open
condition. Inside polyhouse favourable climatic conditions stimulates more
photosynthesis which leads to more grana production as well as more utilization of

nutrients due to boron and zinc. Therefore, more chlorophyll formation had taken
place inside polyhouse in comparision to open conditions. The same trend was
reported by [26] on broccoli.

®Polyhouse mOpen

0.251/"’-*———7_

\
0.24"-*‘-—-7.,_,

Chlorophyll
content

Fig-1 Effect of PGR and micronutrients on chlorophyll content

Collective application of micronutrients and plant growth regulators has intense
effect on flowering characters of tuberose as depicted in [Table-2] and [Table-3].
GAs (100ppm) + Boron (100ppm) jointly recorded minimum 116.34 days and
98.13 days for spike emergence under polyhouse and open conditions,
respectively. This might be due to the breaking of dormancy by GAs and boron is
necessary for carbohydrate transport, water relation and photosynthesis within the
plant. The effect of gibberellic acid in inducing the formation of hydrolytic
enzymes may be a factor, which regulates the mobilization of reserves, ultimately
resulting in early sprouting with GAs [8]. Therefore, combined effect of gibberellic
acid and boron might have attributed to early emergence of spike. Earliest days to
flowering (135.16days in polyhouse and 118.76 days in open conditions) with
combined application of 100ppm gibberellic acid and 100ppm boron may possibly
be due to the earlier spike emergence with this treatment. Maximum mean spike
length (117.59¢m in polyhouse and 87.38 ¢m in open conditions) and maximum
number of spikes per plant [Fig-2] was attained by the combined application of
100ppm gibberellic acid, 100ppm boron and 10ppm zinc may be due to increase
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in cell elongation, cell division or both induced by gibberellins [24] as well as cell
differentiation at all growing tips of plants by boron and nitrogen metabolism by

zinc.

Table-2 Effect of plant growth regulators and micronutrients on flowering parameters of tuberose
Treatments Days to spike emergence Days to flowering No. of spikes per plant Length of spike (cm)
Pooled Pooled Pooled
| Polyhouse | Open Polyhouse ~ Open Polyhouse Open  Polyhouse Open
GAs(100ppm) 119.14 108.99 140.96 128.91 22 1.16
T MH(500ppm) 135.59 124.81 163.38 152.33 1.40 1.00 83.09 63.89
Ts Boron(100ppm) 122.33 104.56 144.43 128.43 210 1.03 103.67 81.46
T Zinc(10ppm) 127.54 108.70 149.96 130.96 1.93 1.00 102.38 78.26
Ts | GAs(100ppm)+Boron(100ppm) 116.34 98.13 135.16 11878 246 123 112.27 86.83
Te GAs(100ppm) +Zinc(10ppm) 118.63 110.11 140.16 128.41 216 1.00 11240 84.68
Tr MH(500ppm)+Boron(100ppm) 131.51 114.67 156.78 138.85 1.76 1.00 925 71.94
Te MH(500ppm)+Zinc(10ppm) 13349 122.05 159.10 145.75 1.60 1.00 90.28 7383
Ty Boron(100ppm) +Zinc(10ppm) 123.05 109.70 143.68 130.45 1.93 1.00 104.33 84.09
T1o GAs(100ppm)+Boron(100ppm)+Zinc(10ppm) 17.78 99.52 137.59 118.76 2.70 1.33 117.59 87.38
T MH(500ppm)+Boron(100ppm)+Zinc(10ppm) 127.85 116.49 153.15 139.35 1.96 1.00 93.83 81.04
Tn Control(water spray) 139.02 136.09 166.39 161.49 1.50 1.00 85.72 69.16
CD (5%) 15.04 14.08 13.11 13.70 0.49 0.23 10.93 17.66

Table-3 Effect of plant growth requlators and micronutrients on flowering parameters of tuberose

Treatments

Florets no. per spike
Pooled

Polyhouse | Open | Polyhouse Open _ Polyhouse Open Polyhouse Open

Florets wt. per spike Florets diameter (cm) Flowering duration(days)

Pooled Pooled Pooled

Fig-2 Effect of PGR and micronutrients on number of spikes per plant

Foliar spray of 100ppm gibberellic acid, 100ppm boron and 10 ppm zinc in
combination recorded maximum number [Fig-3] and weight of florets of florets per
spike in polyhouse and open conditions, respectively. This may be due to the
combined effect of plant growth regulator and micronutrients which enhance the
better partitioning of photosynthates to developing reproductive sinks and due to
more accumulation of photosynthates, higher number of flowers as well as weight

||BioinfoPublications||

GAs(100ppm)
T. | MH(500ppm) 4193 2963 4189 30.15 423 3.32 17.94 13.44
Ts | Boron(100ppm) 53.74 35.22 51.38 3475 4.09 3.56 2229 17.07
Ts | Zinc(10ppm) 53.13 33.68 48.81 31.55 3.83 3.10 2107 16.8
Ts | GAs(100ppm)+Boron(100ppm) 56.04 40.21 57.16 40.06 437 3.92 2348 19.74
Ts | GAs(100ppm) +Zinc(10ppm) 55.34 38.21 53.99 36.49 422 347 21.94 1967
T, | MH(500ppm)+Boron(100ppm) 5027 2849 49.95 33.06 468 400 20.10 16.11
Ts | MH(500ppm)+Zinc(10ppm) 4863 2027 48.56 278 4.6 3.85 18.72 15.8
Ts | Boron(100ppm) +Zinc(10ppm) 56.09 34.54 55.15 3458 412 351 2280 1774
T | GAs(100ppm)+Boron(100ppm)+Zinc(10ppm) 59.10 4057 58.64 38.64 485 408 25.85 2001
Tt | MH(500ppm)+Boron(100ppm)+Zinc(10ppm) 4895 35.18 51.34 36.11 5.14 418 21 16.63
Tr2 | Control(water spray) 38.20 26.23 33.27 23.46 3.22 218 15.50 10.75
CD (5%) 7.30 748 8.82 7.59 0.27 0.93 4.15 5.20
of flowers per spike may occur. Boron is utmost important in fertilization and
~o~Polyhouse -i-Open flowering processes of crops as reported by [21] while zinc being a precursor of
N tryptophan activates cell division. The result was in line with [7] on rose with GAs
25 (45ppm), [23] on tuberose with GAs (200 ppm), [28] on sterlizia with GAs (100 or
5 | 200ppm), [9] on gladiolus with boron and zinc in combination and [11] on gladiolus
s with boron.
g 135 d
& LI——-I=—IA—-—-—-A—-—
u Polyhouse & Open
03
1) T T T T T T T T T T T 1
T™M T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12

Florets No.
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Fig-3 Effect of PGR and micronutrients on number of florets per spike
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Diameter of florets was significantly increased due to all foliar application
treatments as compared with control. However, the largest mean diameter of
florets was found in plants sprayed with 500ppm maleic hydrazide in combition
with 100ppm boron and 10ppm zinc. This could be due to the inhibiting role of
maleic hydrazide on other growth parameters and accumulation of
photosynthates, activity of boron in sugar translocation and stimulation of hormone
synthesis by zinc. The result was in line with [25] on gerbera with GA3 (100 ppm),
[15] on sunflower with boron, [9] on gladiolus with boron and zinc in combination,
[2] on carnation with sangral (containing 14ppm Zn and 72 ppm Boron).

Plant sprayed with100ppm gibberellic acid, 100ppm boron, and 10ppm zinc in
mixed doses was retained maximum number of days in field under both conditions
due to favorable effect of GAs and micronutrients on carbohydrate accumulation
and metabolic activities.

Conclusions

It may be concluded from the above study that application of 100ppm gibberellic
acid, 100ppm boron and 10ppm zinc in combination performed the best in respect
of both vegetative and flowering characters in tuberose. It was also concluded that
performance of tuberose in respect of all the parameters in the polyhouse was
better in comparison to open conditions.

Acknowledgement |/ Funding:  Author are thankful to Department of
Horticulture, Birsa Agricultural University, Kanke, Ranchi, 834006, Jharkhand,
India

Author Contributions: All author equally contributed

Abbreviations:
PGR: Plant growth regulator

Conflict of Interest: None declared

References

[1] Ahmed H., KhalilM.K., Abd El-Rahman, A.M. and Nadia A.M.H. (2012) J. of
Applied Sci. Res., 8(2), 901-914.

[2] Aly H. El-Naggar (2009) World Journal of Agricultural Sciences, 5 (5), 622-
630.

[3] Amon D. L. (1949) Plant Physiology, 24, 1-15.

[4] De Hertogh A. and Le Nard M. (1993) Elsevier, Sci. Pub. The Netherlands,
p. 589-601.

[5] Ganesh S., Soorianathasundaram and Kannan M. (2013) The Asian J. of
Hort., 8(2),696-700.

[6] Gowda N., Gowda J.V.N. and Vajrabhaiah S.N. (1991) Current Res., 20
(21), 25.

[7] GoyalR.K.and Gupta A. K. (1996) Haryana J. Hort. Sci., 25(4), 183-186.

[8] GrootS.P.C.and Karssen C.M. (1987) Planta, 171, 525.

[9] Halder N.K., Rafiuddin Md., Siddiky M.A., Gomes R. and Begam K. AM.A.
(2007a) Pakistan J. Biological Sci., 10: 581-585.

[10] Indian Horticulture Database (2011) National horticulture board, Ministry of
Agriculture, Government of Inclia, pp.13.

[11] Katiyar P., Chaturvedi O.P and Katiyar and D. Hort Flora (2012) Hort
Flora Research Spectrum, 1(4), 334-338.

[12] Kavitha M. (2001) M.Sc. (Ag.) Thesis, Annamalai
Annamalainagar, Tamilnadu, India.

[13] Khosa S.S., Younis A., Rayit A., Yasmeen S. and Riaz A. (2011) Amer.
Euras. J. Agric Environ.Sci., 11, 736-757.

[14] Kumar A. and Gautam D. Kumar (2011) Plant Archives, 11(2), 919-921.

[15] Kumar B., Aravinda N., Bhat S.N. and Shanwad U.K. (2007) Current
Advances in Agricultural Sciences, 2(1),51-52.

[16] Mahanta S., Talukdar M. C. and Sarma B. (2003) Nation. Symp. Recent
Adv. Indian Floric., Trichur, 12-14 November, Proc. Indian Soc. Omna. Hort,,
12-14 Nov., pp. 175-177.

[17) Pandorfi C.G. (2006). Escola Superior de Agricultura 'Luiz de Queiroz'

University,

Universidade de S&o Paulo, Piracicaba.

Ranjan R., Purohit S.S. and Prasad V. (2004) Agrobios (India), Jodhpur,
pp. 1-242.

Sadhu M. K. and Bose T.K. (1973) Ind. Hort,, 18 (3),17-20.

Salisbury F.B. and Ross C.W. (1992) Plant growth regulators. In: Plant
Physiology, 4th ed. Wadsworth Publishing Comp. USA, pp: 116-135.
Sathya S., Pitchai G. J. and Indirani, R. (2009) Agricultural Reviews, 30
(2), 139-144,

Sheela V.L. (2008) Flowers for trade, tuberose. New India Publishing
Agency, 10, 267-276.

Singh A. K. and Bijimol G. (2001) Indian Perfum., 45(1), 31-34.

Singh M.P., Singh R.P. and Singh G.N. (1991) Progressive Horticulture, 24,
92-95.

Sujatha A. Nair; Singh Vijai and Sharma T.V.R.S. (2002) Indian J. Hort.,
59(1), 100-105.

Thapa Umesh, Rai Rashmi, Lyngdoh Y.A., Chattopadhyay S.B. and
Prasad P.H. (2013) African J. Agric. Res., 8(15), 1315-1318.

Yadav L.P., Maity R.G. and Bose T.K. (2002) Commercial flowers, Naya
Prokash Publication, 1, 605-644.

Youssef A.S.M. (2004) Fac. of Agric., Moshtohor, Zag. University.

Youssef A.S.M. and Gomaa A.0O. (2006)
bu.edu.eg/portal/uploads/agriculture/Horticulture/Ahmed Said.

International Journal of Agriculture Sciences
ISSN: 0975-3710&E-ISSN: 0975-9107, Volume 9, Issue 42, 2017

||BioinfoPublications||

4670



