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In this issue…
Hearty New Year Greetings from our Editorial Team to all the readers of JHS!

As the world is slowly coming out of glitches of pandemic, there is no other better way than
celebrating 2021 as Year of Fruits and Vegetables  as announced by United Nations Assembly
to welcome the new year and recognize the importance of nutrition for better health. Fruits
and Vegetables ensure the Nutritional Security to humankind.  They play key role in addressing
the malnutrition that is a major concern. We are proud that JHS creatins awareness of
importance of fruits and vegetables by publishing the recent developments in research with
respect to these crops.

Diversity of fruit crops and genetic resources available with respect to fruit crops are important
for developing better fruit crop varieties. Sankaran and Dinesh have reviewed the
“Biodiveristy of Fruit Crops in India” in a very comprehensive way. There is diversity in
Jasmine species. Ganga et al. carried out the palynological investigations and recorded the
variability in pollen morphology in different species of Jasmine by documentating images
using scanning electron microscope. Biodiversity can be linked to livelihood also. One such
success story with tamarind selection ‘Lakhamna’ is being reported by Kanupriya et al.
This tamarind selection has been identified from participatory breeding programme. It has
a better pod characters and more preferred by consumers.

Protected cultivation has seen greater momentum in last two decades. Adeniji et al. identified
the best varieties of tomato for polyhouse cultivation in Nigeria. Rao et al. selected two
gladiolus hybrid selections IIHRG-7 and IIHRG-11 with red purple and red coloured flowers
respectively. These hybrids have resistance to Fusarium wilt and suitable for cut flower and
flower arrangement purposes. Sankaran et al. analysed the variance for 6 quantitative and
30 qualitative traits in mango in 400 genotypes and identified 18 clusters. Selected genotypes
from specific clusters can be used in hybridization programme.

The production aspects are important in perennial crops.  It is crop management that needs
to be prioritized for enhanced yield. Adiga et al. have reviewed the research work carried in
“Canopy Management in Cashew”, providing the wholistic view of cultural operations to
have a better crop. Use of  soilless medium in nursery industry is gaining importance.  Best
suited potting mixture for mango stone graft of cv. Alphonso has been identified by Lad et
al. They found that cocopeat + leaf manure + compost (1:1:2) as pot mixture provided
better plant growth.

Growing Chrysanthemum in pots is practiced in home and terrace gardens.  The cultivar
Kikiobiory is well suited for this purpose. Thakur has studied the nitrogen requirement for
this cultivar and has come out with the recommendation of 300 mg of N per pot applied
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twice in September and October in Punjab for best results. In another study, Singh and
Bala confirmed that use of benzyl adenine at 200 ppm helped in extended vase life of
Chrysanthemum morifolium flowers. Nair et al. recorded that foliar spray of 30:20:20 NPK
at weekly interval recorded more number of flowers of Dendrobium cv. Singapore White
with significantly longer spikes.

Crop production is directly influenced by pollinators. Decline in honey bee population is a
serious concern and to conserve the pollinators community approach through ecosystem
services is required. Rami Reddy reports the benefits of having ornamental plant Mexican
Creeper (Antigonon leptopus) as forage plant. This creeper attracted all the four species of
honey bees studied. This creeper can be used as bioindicator of honey bee population.

Aravindaraj et al. have reported the honey dew secretion by Thrips palmi and analysed the
composition of it. They had identified different sugars present in the honey dew secretion of
Thrips. Thrips not only cause direct damage but act as vectors of many plant viruses.
Management of diseases in perennial crops is a challenge.  Phytophthora incited root infection
in citrus needs concerted efforts. Ingle et al. have demonstrated that use of potassium salt
of phosphonic acid could help in management of Phytophthora root rot in Nagpur Mandarin.

Mushrooms can fill the gaps in nutritional security as they are rich in nutritive value.  Iron
deficiency is important issue to be addressed. Iron fortified oyster mushroom products have
been developed by Pandey et al. The bioavailability of iron from Arka Mushroom Fe-Fortified
Rasam Powder has been confirmed. In another study, the amino acid profile of 18 isolates
of oyster mushroom species belonging to 4 species have been documented by Azeez et al.
Quantification of essential and non-essential amino acids has been reported.  Nutritionally
superior isolates can be selected from these isolates.

The editorial team of JHS expresses the sincere efforts of reviewers who really complement
the publication processes. All scientists and scholars can utilize the open access of JHS.
Recently FAO has made JHS available through AGRIS. It is indexed by Redalyc, CABI_Hort
and Scopus. All subscribers, scientists and scholars are requested to continue their support
in publishing quality information in Journal of Horticultural Sciences.

S. Sriram
 Editor in Chief
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Original Research Paper

Dendrobium orchid cv. Singapore White is an
epiphyte belonging to the family Orchidaceae. It
produces long spikes bearing attractive white
flowers and is commercially cultivated for cut
flower purpose. Globally orchids are traded as cut
flowers and potted plants and are estimated to
comprise of about 10% of the total cut flower trade
(De et al., 2014). Indian orchid trade registered an
increased trend of import value of orchids as
compared export value during 2013-2014 to 2018-
2019. According to De (2020) the highest import
of orchids was recorded in 2013-2014 (Rs. 3425.76
lakh) followed by 2015-2016 (Rs. 2985.19 lacs)
and 2018-2019 (Rs. 2321.84 lakh). Commercial
cultivation of orchids in India has lot of scope to
meet the demand for orchid cut flowers thereby
reducing our dependence on imported flowers.

In India, states such as Kerala, Tamil Nadu,
Karnataka, and Maharashtra are commercially
cultivating Dendrobium orchids for cut flower
production. This species comprises of 90% of the
orchids in commercial cultivation (Rajeevan and

This is an open access article distributed under the terms of Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License,
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original author and source are credited.
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ABSTRACT
Dendrobium orchid cv. Singapore White is cultivated commercially for cut flower purpose.
The performance of this orchid in response to the different nutrient concentrations was
evaluated under the agro-climatic conditions of Kodagu during 2017-2020.  Twelve nutrient
doses were applied as foliar sprays at weekly intervals to study their effect on vegetative
growth, flower production and quality parameters of the cut flowers. Plant height, number
of leaves plant-1, leaf area, number of pseudobulbs plant-1, number of spikes plant-1 year-1,
number of flowers spike-1 and spike length varied significantly with the nutrient doses. Foliar
spray of 30:20:20 NPK 0.1% at weekly intervals recorded the maximum plant height
of 53.21cm, number of spikes plant-1year-1 (10.01) with spike length of 44.43 cm and
16.20 flower spike-1.

Key words: Cut flower production, Dendrobium, Nutrients, Orchid and Quality

Shobhana,1993).  Similar ly,  in Karnataka,
Dendrobium cultivation has been taken up in a
cluster mode under Kanflora Society (Hegde,
2017). Kodagu, in Karnataka harbours about 75
species of native orchids and has conducive
climatic conditions for commercial cultivation of
orchids (Rao,1998). Among the exotic orchids,
Phalaenopsis, Dendrobium and Oncidium are
grown by orchid enthusiasts in this region. There
is a lot of potential for commercial cultivation of
orchids in this region.

Orchid plants receive water and nutrition from
rainfall, air, breakdown of humus accumulated in
the crevices of tree trunks and bird droppings in
its natural habitats (Naik et al. ,  2009). For
commercial cultivation orchid plants have to be
provided with inorganic nutrients through foliar
sprays for proper  growth and development.
Frequent application of diluted fertilisers to cater
to the nutrient absorption and storage capacity is
the general norm. Considering these facts, the
present study was conducted to identify the
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optimum nutrient regime for Dendrobium orchids
to realise higher cut flower yield of superior quality
under Kodagu conditions.

MATERIALS AND METHODS
The present investigations to study the effect of
inorganic nutrients on growth and flowering of
orchids, Dendrobium cv. Singapore White was
conducted during 2017-2020 at  the Central
Horticultural Experiment Station of ICAR- Indian
Institute of Horticultural Research, located in
Chetalli in Kodagu district of Karnataka. Chetalli
is located between 120 37’ North latitude and 750

83’ East longitude at an elevation of 1050 m above
MSL, with temperature ranging from 190C   to
320C and r elative humidity from 55- 90%.
Hardened tissue cultured plants were planted in 8"
plastic pots in a medium comprising of broken tile
bits, chopped coconut husk and charcoal in 1:1:1
ratio (v/v) and was housed in a naturally ventilated
polyhouse. The experiment comprised of twelve
different ratios of NPK viz., T1: 10:10:10 NPK @
0.1% ;T2: 10:20:10 NPK @ 0.1% ; T3:10:10:20
NPK @ 0.1%; T 4:10:20:20 NPK @ 0.1% ;
T5:20:10:10 NPK @ 0.1% ; T6:  20:20:10 NPK @
0.1% ; T7:20:10:20 NPK @ 0.1% ; T8:20:20:20
NPK @ 0.1% ; T 9: 30:10:10 NPK @ 0.1%
;T10:30:20:10 NPK @ 0.1% ; T11:30:10:20 NPK @
0.1% and  T 12: 30:20:20 NPK @ 0.1%. The
nutrients were applied at weekly intervals as foliar
sprays. The experiment was laid out in completely
randomized design (CRD) with three replications
and ten plants per replication.  The observations
were recorded for three consecutive years on plant
height, number of leaves plant-1, leaf area,
number of pseudobulbs plant-1, internodal length,
girth of pseudobulbs number of spikes plant-1 year-

1, number of flowers spike-1, spike length, flower
size, pedicel length and vase life of cut flowers.
Data recorded for  the vegetative and floral
parameters over the three-year period was pooled
and analysed using the OPSTAT statistical package
(Sheoran et al., 1998).

RESULTS AND DISCUSSION
Among the vegetative parameters presented in
Table 1, plant height, number of leaves plant-1, leaf
area and number of pseudobulbs plant -1 varied
significantly among the treatments. Foliar spray of

30:20:20 NPK @ 0.1% (T12) at weekly intervals
recorded the maximum plant height of 53.21 cm
and was at par  with treatments T 2:10:20:10
NPK@0.1% (53.11 cm); T 3:10:10:20 NPK @
0.1%; (52.41 cm), T9: 30:10:10 NPK @ 0.1%
(50.71 cm) and T11:30:10:20 NPK @ 0.1% (49.43
cm).  The results are in accordance with the
findings of Bichsel et al. (2008) who found that
an increase in nitrogen was found to have a
favourable effect on plant height in Dendrobium
hybrids. This is also corroborated by the findings
of Anitha and Kannan (2015a) in Dendrobium
orchid cv. Earsakul. The minimum plant height
(43.80 cm) was recorded in treatment T8:20:20:20
NPK @ 0.1%. Weekly foliar  application of
T10:30:20:10 NPK @ 0.1% recorded the maximum
number of leaves plant-1 (47.82) and was at par
with treatments T4:10:20:20 NPK @ 0.1% (46.44);
T11:30:10:20 NPK @ 0.1% (46.02) and T12:30:20:20
NPK @ 0.1% (44.72). Application of higher levels
of nitrogen was found to significantly increase the
total chlorophyll content in Dendrobium orchid cv.
Earsakul according to Anitha and Kannan (2015b).
The number of leaves affects the photosynthetic
efficiency of the plant and this is in accordance
with the findings of Wang (1996) in Phalaenopsis.
The minimum number of leaves plant-1 (25.05) was
recorded in treatment T7:20:10:20 NPK @ 0.1%.
Foliar spray of T2:10:20:10 NPK @ 0.1% recorded
the maximum leaf area (48.40 cm2) whereas,
minimum leaf area (30.75 cm2) was recorded in
treatment T 5: 20:10:10 NPK @ 0.1%. The
treatment T4:10:20:20 NPK @ 0.1% recorded the
maximum number of pseudobulbs plant-1 (9.10) and
was at par with T12:30:20:20 NPK @ 0.1% (8.89),
whereas application of T3:10:10:20 NPK @ 0.1%
resulted in the minimum number of pseudobulbs
plant-1 (6.63). Improved vegetative growth of the
plants may be attributed to the increase in the
photosynthetic capacity of the plants. This is in
corroboration with the findings of Sailo, et al.
(2014) that though the leaves are the source of
photosynthates for inflorescence development, the
pseudobulb is responsible for the redistribution of
assimilates from the leaves. There is substantial
mobilisation of carbohydrate to the inflorescence
through the pseudobulb. The internodal length and
girth of pseudobulbs did not vary significantly with
the treatments.
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Influence of inorganic nutrients flowering of Dendrobium

The floral traits and the vase life of cut flowers
were recorded and have been presented in Table
2. The number of spikes plant-1year-1, number of
flowers spike-1 and spike length varied significantly
among the treatments. Maximum number of spikes
plant-1year-1 (10.01) was recorded with foliar spray
of T12: 30:20:20 NPK @ 0.1% and the minimum
number  of sp ikes plant -1year -1 (7 .07) were
recorded with application of T7:20:10:20 NPK 0.1%.
Maximum number of flowers spike-1 (16.69) was
recorded in treatment T4: 10:20:20 NPK @ 0.1%
and was at  par  with foliar  application of
T12:30:20:20 NPK @ 0.1% (16.20) and T3:10:10:20
NPK @ 0.1% (16.00) whereas the minimum
number of flowers spike-1 was recorded in the
treatment   T8:20:20:20 NPK @ 0.1% (10.68).
Maximum spike length was recorded in the

treatment T2:10:20:10 NPK @ 0.1% (49.06 cm)
and was at par with foliar application of T5:20:10:10
NPK @ 0.1% (46.69 cm), whereas T7:20:10:20
NPK @ 0.1% had the minimum spike length (41.28
cm).  The ma in factors that  could increase
profitability of orchid cultivation is the improvement
of flowering characteristics such as number of
spikes produced and number of flowers per spike.
This is in accordance with the findings of Wang
(2004). Increase in levels of NPK in the foliar
spray has played a significant role in increasing the
spike length and the number of flowers per spike
even while the production of flower spikes per
plant has substantially increased, which is desirable
for profitable commercial production.  At higher
levels of nutrient application, there was significant
increase in spike length which might be due to

Table 1. Effect of inorganic nutrients on vegetative characters of Dendrobium cv. Singapore White

Treatments Plant No. of Leaf No. of Internodal Girth of
height leaves per area pseudo-bulbs length pseudobulbs
(cm) plant (cm2) per plant (cm) (mm)

T1 48.63 30.67 37.29 7.15 3.35 12.56

T2 53.11 43.42 48.40 8.44 3.12 12.76

T3 52.41 37.38 38.11 6.63 3.19 12.31

T4 46.78 46.44 31.68 9.10 3.44 12.03

T5 46.82 36.65 30.75 7.33 3.57 11.79

T6 48.89 36.76 35.67 8.07 3.57 12.06

T7 46.79 25.05 32.07 8.34 3.22 11.96

T8 43.80 43.16 34.57 8.18 3.28 12.05

T9 50.71 29.79 36.34 6.98 3.07 12.67

T10 47.76 47.82 37.17 7.86 3.18 12.08

T11 49.43 46.02 36.83 7.99 3.26 12.55

T12 53.21 44.72 35.19 8.89 3.37 13.01

CD (P=0.05) 3.78 4.02 3.50 0.63 NS NS

Treatment details :
T1:  10:10:10 NPK @ 0.1% T2:  10:20:10 NPK @ 0.1% T3:  10:10:20 NPK @ 0.1% T4:  10:20:20 NPK @ 0.1%

T5:  20:10:10 NPK @ 0.1% T6:  20:20:10 NPK @ 0.1% T7:  20:10:20 NPK @ 0.1% T8:  20:20:20 NPK @ 0.1%

T9:   30:10:10 NPK @ 0.1% T10:  30:20:10 NPK @ 0.1% T11:  30:10:20 NPK @ 0.1% T12:  30:20:20 NPK @ 0.1%
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Table 3. Correlation of vegetative and floral traits with flower spike yield
as influenced by inorganic nutrient doses

Character  No. of Leaf No. of Inter Pseudo- No. of Spike No. of
leaves/ area Pseudo -nodal bulb girth flowers / length spikes /
plant (cm2) bulbs/plant length (mm) spike (cm) plant

Plant Height (cm) 0.059 0.628* -0.125 -0.336 0.791** 0.491 0.626* 0.731**

No. of Leaves / plant 0.212 0.480 0.073 0.120 0.239 0.371 0.162

Leaf area (cm2) -0.064 -0.550 0.586* 0.110 0.667* 0.317

No. of pseudo bulbs / plant 0.224 0.043 0.084 0.140 0.084

Internodal length -0.436 0.174 -0.224 0.002

Pseudobulb girth (mm) 0.353 0.658* 0.674*

No. of flowers / spike 0.513 0.707*

Spike length (cm) 0.624*

* Significant at 5% level     ** Significant at 1% level

Nair et al

J. Hortl. Sci.
Vol. 15(2) 177-182 : 2020

higher nutrient absorption in plants (Sudeep et al.,
2018). Other parameters like flower size, pedicel
length and vase life did not vary significantly with
the treatments. This might be due to the fact that
these are predominantly governed by the genetic

traits. This contradicts the findings of Higaki and
Imamura (1987) that increasing the level of N
generally increases the flower size of Vanda ‘Miss
Joaquim’ and addition of P and K further increases
Vanda flower size.

Table 2. Effect of inorganic nutrients on floral characters and
vase life of Dendrobium cv. Singapore White

Treatments No. of No. of Spike Flower Flower Pedicel Vase
spikes flowers / length size size length life
plant-1 spike (cm) (Length- (Breadth - (cm) (days)
year-1 cm) cm)

T1 8.26 15.23 45.52 6.78 6.65 5.60 14.38

T2 8.70 14.43 49.06 6.90 6.73 5.78 13.11

T3 8.80 16.00 43.80 7.00 6.92 5.75 12.13

T4 8.03 16.69 45.40 6.91 6.93 5.83 11.67

T5 7.77 13.87 44.43 6.86 6.94 5.84 13.24

T6 7.90 11.48 43.59 6.90 6.93 5.30 12.38

T7 7.07 11.10 41.28 6.57 6.82 5.61 11.82

T8 7.59 10.68 42.89 6.47 6.89 5.71 14.51

T9 8.15 11.92 45.98 6.93 7.10 5.81 13.84

T10 7.45 11.99 45.35 6.82 7.35 5.88 13.36

T11 7.11 12.25 43.74 6.40 7.12 5.86 15.29

T12 10.01 16.20 46.69 6.77 6.76 5.70 12.45

CD (P=0.05) 0.83 1.32 3.22 NS NS NS NS



181

Anitha, M. and Kannan, M. 2015a. Effect of water-
soluble fertilizers on growth and yield of
Dendrobium orchid cv. Earsakul. Trends in
Biosci. 8: 1591-1594

Anitha, M. and Kannan, M. 2015(b). Effect of water-
soluble fertilizers on composition of
chlorophyll, total phenols, IAA oxidase activity
and major nutrients (N, P and K) in
Dendrobium orchid cv. Earsakul. Trends in
Biosci. 8:1587-1590

Bichsel, R.G., Starman, T.W., and Wang, Y.T. 2008.
Nitrogen, phosphorus, and potassium
requirements for optimizing growth and
flowering of the nobile Dendrobium as a potted
orchid. Hort. Sci., 43:328–332

De, L. C. 2020. Export and import scenario of orchids
in India. J. Agric Forest Meteorol. Res., 3: 402-
404De, L.C., Khan, A.M.,  Kumar R. and
Medhi, R.P. 2014. Orchid farming- a
remunerative approach for farmers’ livelihood.
Social Science, 3:469-471

Hegde, S.  2017. Commercial potential and
development of orchids in Karnataka. The
Orchid Soc. Kar. Newsletter, 4:8-16

Hew, C. S. and Ng, C. K.Y. 1996. Changes in mineral
and carbohydrate content in pseudobulbs of the
C3 epiphytic orchid hybrid Oncidium goldiana

at different growth stages. Lindleyana, 11:
125-134

Higaki, T. and Imamura, J. S. 1987. NPK requirement
of Vanda ‘Miss Joaquim’ orchid plants. College
of Tropical Agriculture and Human Resources,
University of Hawaii, Research Extension
Series 087: 5

Rajeevan, P. K. and Sobhana, A. 1993. Performance
of certain epiphytic orchid species in Central
Kerala J. Orchid Soc. Ind., 7:31-35

Rao, T. A. 1998. Conservation of wild orchids of
Kodagu in the western ghats. World Wide Fund
for Nature-India., Karnataka Association for
the Advancement of Science., Agricultural
Technologies and Services Private Ltd., Centre
for Technology Development, Bangalore :242

Naik, S. K., Usha Bharathi, T., Barman, D., Devadas,
R.,  Pal, R. and Medhi. R.P. 2009. Status of
mineral nutrition of orchid - a review. J.
Ornam. Hort., 12: 1-14

Sailo, N., Rai, D. and De, L.C. 2014. Physiology of
temperate and tropical orchids- An overview.
Int. J. Sci. Res., 3: 7

Sheoran, O.P., Tonk, D.S., Kaushik, L.S., Hasija, R.C.
and Pannu, R.S. 1998. Statistical software
package for agricultural research workers.

Estimates of the correlation coefficients among the
various characters indicated that economic characters
like spike length, number of flowers spike-1 and spike
yield were positively correlated (Table 3). Among the
vegetative characters, plant height recorded highly
significant positive correlation (0.731) followed by
girth of pseudo stem (0.674) which was significantly
and positively correlated with spike yield. The results
are in accordance with the findings of Zimmerman
(1990). Pseudobulbs have ability to store water,
mineral and carbohydrates. The active accumulation
of mineral nutrients during the period of pseudobulb
development constitutes an important source of
reserve for the subsequent development of the
inflorescence and new shoots as reported by Hew and
Ng (1996). Hence vegetative growth in sympodial
orchids has a direct effect on flowering and flower
quality. Significant positive correlation with the number
of spikes plant-1 was observed for number of flowers

spike-1 (0.707) followed by spike length (0.624).
Low positive correlation with spike yield was
recorded for number of leaves plant-1, leaf area,
number of pseudobulbs plant -1 and internodal
length. Significant positive correlation was recorded
for spike length with leaf area (0.667) followed by
pseudostem girth (0.658) and plant height (0.626).
Girth of pseudobulb recorded a highly significant
positive correlation with plant height (0.791) and
was also positively correlated with leaf area
(0.586). Leaf area recorded a significant positive
correlation with plant height (0.628).

It may be concluded that foliar spray of NPK in
the ratio of 30:20:20 at 0.1% at weekly intervals
was found to be promising, resulting in higher cut
flower yield and superior quality of spikes in
Dendrobium cv. Singapore White under the agro
climatic conditions of Kodagu.
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