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Abstract

The present investigation entitled “Impact of micronutrients spray on quality flower production of
Dendrobium orchid cv. Sonia Hisakula under shade net conditions” was conducted at the “Orchidarium”,
Department of Horticulture, Sam Higginbottom University of Agriculture, Technology and Sciences,
Allahabad during the year 2014-15. This experiment was laid out in Completely Randomized Design
with thirteen treatments viz. To-Control, T1- CuSO4 @ 300ppm, T2- ZnSO4 @ 300ppm, Ts- Boron @
200ppm, Ts- FeSO4 @ 300ppm, Ts- CuSO4 @ 600ppm, Te- ZnSO4 @ 600ppm, T7- Boron @ 400ppm, Te-
FeSO4 @ 600ppm, To-CuSO4 @ 1000ppm, Tio- ZnSO4 @ 1000ppm, T11- Boron @ 800ppm & Tiz-
FeSO4 @ 1000ppm with three replications. The results revealed that length of plant, number of leaves per
plant, number of roots per plant, root length, leaf area and number of new shoots per plant had found
significantly superior with the treatment FeSO4 @ 1000ppm. However, total number of spikes yield per
plant per year, average number of florets per spikes, average length of spikes and vase life had observed
best with treatment Boron @ 800ppm.
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Introduction

Orchids, also called ‘Angel flowers’ are the most fascinating and beautiful creation of the
nature. Orchids occupy the prime position among all the flowering plants valued for cut flower
production and as potted plants (Wang et al. 2019) 281, These extraordinary flowers belong to
the family orchidaceae, which has about 35,000 species in 800 genera (Wani, 2018; Chase,
2005) 2% 31 Orchids are grow all over the world, ranging from Equator to Arctic Circle and
from tropics to temperate regions with Amazon and Indo-Malayan region considered as their
main centres of origin (Sheela, 2008) %1, The beauty of orchid flower has obsessed man from
time immemorial. India is blessed with a wealth of orchid flora and about 1600 species are
estimated to occur in our country, out of which 200 are found in South India, especially in
Western Ghats and majority in the North-East Himalayan region (Medhi and Chakrabarthi,
2009; Hegde, 1997) [1* 1, They play a major role in the economies of many South-East Asian
countries. This is also gaining momentum as a lucrative business among the flower growers of
South Indian States of Kerala, Tamil Nadu and Sikkim. India is presently exporting cut
flowers worth 100 crores annually and is slowly but surely gaining firm feet in this potential
business (APEDA 2011) [,

The importance of micronutrients in Indian agriculture is truly well recognized and their use
had significantly contributed to the increased productivity of several crops. The micronutrients
are not only essential but also equally important like other major nutrients. The micronutrients
like particularly Zinc, Ferrous, Boron and Cupper are play important role in growth,
development and production of orchids as well as flower crops (Patil and Kalaivanan, 2019).
Their deficiency causes typical symptoms adding to the adverse market acceptance resulting in
low profits from flower plants (Ganesh and Kannan, 2013) 1. Nowadays, micronutrients are
gradually gaining momentum among the flower growers because of their beneficial nutritional
support and at the same time ensure better harvest and returns. Therefore, we have needed to
standardize the best micronutrient spray for quality flower production under shade net
condition.
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Materials and methods

This experiment was conducted at the “Orchidarium”,
Department of Horticulture, Sam Higginbottom University of
Agriculture, Technology and Sciences, Allahabad during the
year 2014-15. This experiment was laid out in Completely
Randomized Design with thirteen treatments viz. To- Control
(only RDF applied), T1-CuSO, @ 300ppm, T2- ZnSOs @
300ppm, Ts- Boron @ 200ppm, T4 FeSO4 @ 300ppm, Ts-
CuSO4 @ 600ppm, Te- ZnSOs @ 600ppm, T7- Boron @
400ppm, Tg-FeSO4 @ 600ppm, To- CuSO4 @1000ppm, Tio-
ZnSO4 @1000ppm, T11-Boron @ 800ppm & Tio- FeSOs @
1000ppm with three replications during the year 2014-15.
This experiment was conduct under shade net conditions. The
plants were grown in 12 inch earthen pots and pots were
placed over 5cm sand surface. The potting media like soil,
rice husk, wheat husk, charcoal, coconut-fibers and brick
pieces in 2:1:1:1:2:3 ratio had been used for orchid
cultivation. The water-soluble fertilizer 19:19:19 NPK @ 2g
was applied weekly interval during the plant growing period.
Irrigation was done daily basis as well as requirement of
plant. The spray of micronutrients was done two times in a
week. The observations like length of plant, number of leaves
per plant, new shoots per plant, number of roots per plant,
length of roots, number of spike/plant/year, number of florets
per spike, length of spike and vase life of spike were recorded
during the experimentation. The data had analyzed by STPR-
3 software.

Results and discussion

The results shows that the effect of spray of micronutrients
were significantly effecting the length of plant (cm), number
of leaves per plant, new shoots per plant, number of roots per
plant, length of roots (cm), number of spike/plant/year,
number of florets per spike, length of spike and vase life of
spike (days).

Effect of micronutrient sprays on vegetative and root
characters

The data related to above observations are present in table 1
and figure 1 & 2. The treatment ferrous sulphate @1000ppm
had significantly maximum length of plant (37.33cm) while,
control had minimum length of plant (33.76cm). The
treatments zinc sulphate @ 600 pap (35.73cm), ferrous
sulphate @ 600ppm & copper sulphate @ 1000ppm
(36.23cm), zinc sulphate @1000ppm (37.06cm) and boron @
800ppm (36.83cm) were found statistically at par over
treatment ferrous sulphate @ 1000ppm (figure 1). The
statistically maximum average number of leaves per plant
(11.00) was recorded with the ferrous sulphate @ 1000ppm
whereas; minimum average number of leaves was noted in
control (8.00) and data are shown in figure 1. The treatment
zinc sulphate @1000ppm (10.66) was statistically at par over
treatment ferrous sulphate @ 1000ppm. The statistically
maximum leaf area (35.46 cm?) was recorded with the
treatment ferrous sulphate @ 1000ppm followed by ferrous
sulphate @ 300ppm (33.66 cm?), copper sulphate @ 600ppm
(34.13cm?), zinc sulphate @ 600ppm (34.60cm?), boron @
400ppm (34.06cm?), ferrous sulphate @ 600ppm (33.60cm?),
copper sulphate @ 1000ppm (34.80cm?), zinc sulphate @
1000ppm (35.00cm?) as compared to control (31.26cm?) and
data are presented in table 1. The treatment ferrous sulphate
@ 1000ppm had significantly produced average number of
new shoots per plant per year (6.33), average number of roots
(24.00/plant), average length of root (17.00cm) as compared
to control (like-3.66/plant/year, 19.00/plant & 14.66 cm,
respectively).
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This is might be due to iron plays the part of a vital catalyst in
synthesis of chlorophyll molecule and helps on the absorption
of other elements and key element in various redox reactions
of respiration, photosynthesis and reduction of nitrates and
sulphates (Rout and Sahoo, 2015) 22, As redox-active metal,
it is involved in photosynthesis, mitochondrial respiration,
nitrogen assimilation, hormone biosynthesis (Ethylene,
Gibberellic acid, Jasmonic acid), and production (Hansch and
Mendel, 2009), scavenging of reactive oxygen species,
osmoprotection and pathogen defense (Sharma et al., 2012)
5], Ganga et al. (2009) [ reported that foliar spray of ferrous
ammonium sulphate (1000 ppm) significantly increased the
plant vegetative parameters (like plant height, number of
leaves/plant, number of pseudobulbs/plant, number of
roots/plant). Similar results had reported by Gupta (2018) "
in orchid (Dendrobium nobile) cv. Sonia White under shade
net house. Saud et al. (2016) >4 noted that vegetative and
flowering characters was significantly influenced by treatment
zinc @1000ppm but treatment RDF + Zn @750 ppm was
found superior in respect of least days to flower bud
appearance & harvest of spike of orchid (Dendrobium spp.)
cv. Sonia. Kumar & Arora (2000) observed that spray of
FeSO4 @ 0.2% at 3-leaf and 6-leaf stages had been increased
the plant height and number of leaves of gladiolus var. White
Prosperity and similar result also reported by Lahijie (2012)
[17]: Halder et al. (2007) Bl; Singh et al. (2012) 1 and Maurya
& Kumar (2014) 181 in gladiolus.

Effect of micronutrient sprays on flowering traits

The significantly maximum number of spike (5.66/plant/year)
was produced with the treatment Boron @ 800ppm followed
by ferrous sulphate @ 300ppm, zinc sulphate @ 600ppm,
boron @ 400ppm (4.66/plant/year, respectively), ferrous
sulphate @ 600ppm, copper sulphate @ 1000ppm
(5.33/plant/year, respectively) and zinc sulphate @ 1000ppm,
ferrous sulphate @ 1000ppm (5.33/plant/year) as compared to
control (3.00/plant/year) (figure 2). The treatment boron @
800ppm had maximum average number of spike (6.00/spike)
however, least no of florets (3.33/spike) was recorded with
the control. The treatments boron @ 400ppm (5.00/spike,
respectively), ferrous sulphate @ 600ppm, zinc sulphate @
1000ppm (5.33/spike, respectively) and ferrous sulphate @
1000ppm (5.66/spike) were found statistically at par over the
treatment boron @ 800ppm. The same treatment had
maximum length of spike (34.00cm) followed by treatment
ferrous sulphate @ 600ppm & zinc sulphate @ 1000ppm
(32.33cm), copper sulphate @ 1000ppm & ferrous sulphate
@ 1000ppm (32.66cm) as compared to control (27.66cm)
(figure 2). The significantly maximum vase life (14.00 days)
was registered with the treatment boron @ 800ppm while
least vase life (11.00 days) was noted with control (table 1).
The treatments ferrous sulphate @ 600ppm, zinc sulphate @
1000ppm, copper sulphate @ 1000ppm and ferrous sulphate
@ 1000ppm were found statistically at par over treatment
boron @ 800ppm.

This is might be due to boron is essential for plant growth,
new cell division in meristematic tissue, translocation of
sugar, starch, nitrogen, phosphorus, certain hormones,
synthesis of amino acids and protein, regulations of
carbohydrate metabolism, development of phloem etc. In the
absence of adequate supply, middle lamella of new cell
develops poorly and phloem tubes break down (Hénsch &
Mendel, 2009) [ 191, Ganga et al. (2009) [ reported that foliar
spray of ferrous ammonium sulphate (1000 ppm) significantly
increased the qualitative traits like number of spikes/plant,
number of florets/spike, spike length, flower pedicel length,
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and vase life of Dendrobium orchid under shade net house
conditions. Saikia et al. (2018) 3 reported that application of
recommended dose of fertilizers with foliar spray of Zn @
750ppm significantly increase the flower quality parameters
of Foxtail orchid (Rhynchostylis retusa L.) under shade net
house conditions. Bashir et al. (2013) 1 recorded significant
effect of micronutrient spray on vegetative and flowering
parameter attributes Gerbera jamesonii L. Kumar & Arora

http://www.chemijournal.com

(2000) %1 observed that spray of 0.4% FeSO4 + 0.2% ZnSO4
at 3-leaf & 6-leaf stages had been increased the quality of
flower of gladiolus var. White Prosperity. The similar results
were reported by Muthumanickam et al. (1999) % in gerbera,
Katiyar et al. (2005) % and Erao (2005) ™ in gladiolus,
Khalifa et al. (2011) ™ in iris, Kumar et al. (2009) 1° in
chrysanthemum, Kumar et al. (2012) ™ in tuberose.

Tables 1: Effect of micronutrient sprays on plant growth and quality traits of Dendrobium orchid CV. Sonia Hisakula under shade net house

conditions
Parameters
Treatments Leaf area/ plant No. of new No of Length of Vase life
(cm?) shoots/plant/year roots/plant root (cm) (day)
Control 31.26 3.66 19.00 14.66 11.00
Copper sulphate@300ppm 31.53 4.33 19.66 14.93 12.00
Zinc sulphate@300ppm 32.40 4.66 20.33 15.80 11.33
Boron@200 ppm 32.73 5.00 20.66 15.63 12.33
Ferrous sulphate@300ppm 33.66 4.66 20.66 16.03 12.33
Copper sulphate@600ppm 34.13 5.00 21.00 16.33 12.33
Zinc sulphate@600ppm 34.60 5.33 20.66 15.93 11.66
Boron@400ppm 34.06 5.00 20.66 16.26 12.33
Ferrous sulphate@600ppm 33.60 4.66 21.66 16.60 12.66
Copper sulphate@1000ppm 34.80 5.66 21.66 16.26 12.66
Zinc sulphate@1000ppm 35.00 6.00 22.33 16.93 13.00
Boron@800ppm 34.40 5.66 23.00 16.46 14.00
Ferrous sulphte@1000ppm 35.46 6.33 24.00 17.00 13.33
F- test S S S S S
S.Ed+ 2.23 0.61 1.00 0.51 0.84
CD (5%) 2.50 1.31 1.67 1.20 1.54
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Fig 1: Effect of micronutrient sprays on length of plant and no of leaves/plant of Dendrobium orchid cv. Sonia Hisakula

under shade net house

conditions.
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Fig 2: Effect of micronutrient sprays on no of spike /plant/year, no of florets/plant and length of spike of Dendrobium orchid cv. Sonia Hisakula
under shade net house conditions.
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Conclusion

It may concluded that ferrous sulphate @ 1000ppm has been
recommended for better vegetative growth but boron @
800ppm is recommended for quality production of orchids
under shade net conditions.
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