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Abstract
Application of GA3 and NPK fertilizers is already known to promote growth of plants. Potential effects of GA3 and NPK
on the growth of Phalaenopsis ambilis L. orchid were investigated in the present study. However, increasing application
GA3 concentrations of 0, 1, 2, 3, 4, 5 ppm/plant and NPK concentrations of O, 1, 2, 3, 4 gram/plant. The observation
started 30, 45, 60, 75, 90 days after application. This research was use the concentration of GA3 and NPK separately
(without combination), each treatment showed a significant effect on the number of leaves, stem diameter, leaf area
and leaf area index and had no significant effect to plant height variables. Treatment of GA3 (3 ppm / plant) showed
positive results on the variable number of leaves, leaf area and leaf area index. Increasing the concentration of GA3 to 5
ppm / plant did not show any significant difference with the treatment of GA3 concentration of 3 ppm / plant. This
shows that plants are needed in small amounts. The dose of fertilizer 1 g / plant showed positive results on the variable
number of leaves and stem diameter, while for the leaf area variable and leaf area index required higher NPK fertilizer
osis ie 2 g / plant. The increase of NPK fertilizer dosage up to 4 g / plant was not significantly different from treatment 1

and 2 g/ plant.
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INTRODUCTION*(CaIibri 10 Bold, Left, Capslock)

Phalaenopsis orchid is of commercial
importance in the horticultural industry for its
attraxtive inflorescence [1]. In Indonesia, the
orchid harvest area from 2016 to 2017 has
increased from 1,387,241 m? to 1,721,941 m?
and production of 19,978,078 stems to
20,045,577 stems. The centers of production of
cut flowers such as chrysanthemums, roses,
savory nights, orchids are East Java, West Java,
Banten, Central Java, North Sumatra, Bali. East
Java Province is ranked 4th in orchid production
[2]. The export volume of orchids increased by
27.92 percent, from 40.56 tons in 2017 to 51.89
tons in 2018. The FOB value of orchid exports
also increased by 15.95 percent, from 292,963
USS in 2017 to 339,686 USS in 2018 [3].

Phalaenopsis orchid is an ornamental plant
that has high aesthetic value. The shape, size,
color and unique flower resistance make the
special attraction of these ornamental plant
species, so much demand by consumers both
from within and outside the country [4]. One of
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the obstacles faced in the cultivation of orchids is
that one of the vegetative growth is very slow.
Therefore, to overcome this problem, it is
necessary to find a solution. Growth of orchid
seeds can be stimulated by adding growth
regulators such as auxin, gibberellins and
cytokines. These growth regulators can stimulate
division, enlargement, cell differentiation, and
protoplasmic flow in vegetative growth of plants,
including root organs [5]. In addition to plant
growth regulators, orchid growth is also
encouraged by using fertilizers. The type of
fertilizer used for orchid cultivation is generally in
the form of compound fertilizer, which is
fertilizer that contains micro nutrients and macro
nutrients. However, the main requirements for
fertilizers for orchids must contain three
important nutrients namely Nitrogen (N),
Phospor (P), and Potassium (K). In its application
the application of fertilizer must adjust to the
phase of plant growth [4].

Agricultural cultivation efforts in terms of
growth is one of the important aspects to
maintain the production of cultivated plants to
be stable or increase. Giving NPK and Gibberellic
(GA3) fertilizer is one way to improve the quality
of ornamental plants especially the Phalaenopsis
amabilis L. The effect of gibberellic on flowering
of plants is proven in research on Anthurium
andreanum cv. Avo Cuba [6]. The application of
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Grow Quick LB fertilizer containing macro
nutrients N, P, K and micro nutrients, Cu, Mn, Zn,
B, Fe, Mo, vitamin B1 has a positive effect on
Dendrobium orchid seedling growth [7]. From
some previous studies as a reference for research
to be carried out, namely the effect of NPK and
GA3 fertilizer for the growth of Phalaenopsis
amabilis L. at the right doses.

MATERIAL AND METHOD

The study was conducted in a screen house,
in at the experimental garden of Faculty of
Agriculture, University of Islam Malang 500 m
above sea level. The average temperature was
21-24 °C at night is 21 - 24 °C during the day
average relative 60 - 80%. Keep green house
conditions kept moist by watering every day.
Phalaenopsis sp was 6 months old and have not
flowered. Growing raw materials (ferns and
charcoal). The study was conducted in
September 2019 until March 2020.

Design of Research

This research used factorial experimental
design which is arranged by using Randomized
Complete Block Design (RCBD) with a control
consisting of 2 treatment factors and three
repetitions. Data obtained were analyzed using
analysis of variance to determine the effect
between treatments. If there is an interaction
between treatments, it is continued by using
Duncan Multiple Range Test (DMRT) level of 5%
(to find out the differences between treatments).

Factor 1 was the concentration of growth
regulator GA3. It consists of control and five
levels. Treatment concentrations of GA3 which
were 0, 1, 2, 3, 4, 5 ppm/plant and respectively
labeled as GO to G5. Factor 2 was NPK fertilizer
dosage, which consists of control and four
sconcentrations. It includes 0, 1, 2, 3, 4 g/plant
namely PO to P5. NPK and GA3 applications with
water dilution and sprayed near root.

Placement of orchids in the experimental plot
was carried out by placing the plant at an orchid
spacing between rows of 20 cm, spacing in rows
of 15 cm and spacing of orchids with a shelf edge
of 15 cm. In each treatment there were three
replications, and one replication with one plant.

Variable Observation of Research

Observations were made at ages of 30, 45,
60, 75, 90 and 105 days after application of
fertilizers. Observations are conducted without
destruction with the following observational
variables (vegetative growth):

a. Plant height (cm)

Plant height is measured from the base of the
plant to the tip of the plant.

b. Number of leaves (strands)

The number of leaves is calculated starting from
the leaves that appear and open entirely.

c. Leaf area (cm?)

Leaf area is measured starting from the largest,
medium and small leaves. Leaf area is measured
using the formula:

LD =PxLxfkxD
C/BxA
fk = ———
PxL
Where :

fk = correction factor

A = initial paper area

B = initial paper weight

C = the weight of the leaf image

D = number of leaves

P = leaf length

L = leaf width

d. Leaf area index

The observed using a formula:
LD

ILD =— (m?*m?
LT

Where :

ILD = leaf area index (m? m)

LD = leaf area (m?)

LT = area of shaded land (m?)

RESULT AND DISCUSSION
Number of Leaves

Treatment of GA3 and NPK was observed
with each dose and had an effect on the number
of leaves. GA3 concentration treatments
significantly effect at 30 days after application
and the treatment dose of NPK fertilizer
significantly effect at the age of 75 and 90 days
after application. The average value of the
number of leaves after being tested with the
Duncan 5% test is presented in Table 1.

Table 1. Average Number of Leaves (sheets) in Treatment
of GA3 Concentration and NPK Fertilizer Doses

The Number of Leaves (sheet) at

Treatment Age (days after application)
(ppm/plant)
45 60 75 90
0 2.78 a 2.82 3.09 3.07 3.21
1 2.89 b 3.09 3.09 3.19 2.87
2 3.07 c 3.22 3.33 3.44 3.16
3 3.40 f 333 351 3.36 3.20
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0 2.35 2.64 2.78 2.98 3.1
1 2.39 2.66 2.86 3.20 3.52
2 231 2.68 2.83 3.11 3.32
3 2.19 2.53 2.65 2.99 3.23
4 2.57 2.90 3.08 3.25 3.17
DMRT 5% NR NR NR NR NR

4 324 d 313 324 327 3.34

5 333 e 324 351 368 3.23
DMRT5%  NR NR  NR  NR NR
(;'::/':;':t) 30 45 60 75 90

0 3.07 311 32 333 abc 313 ab

1 3.00 291 357 369 ¢ 363 b

2 3.06 324 348 359 bc 330 ab

3 3.28 320 311 307 ab 305 ab

4 3.19 324 311 298 a 274 a
DMRT5%  NR NR  NR R R

Notes: The numbers accompanying the same letters in
the same column show no significant difference in
the Duncan 5% test. NR = Not Real, R = Real.

In Table 1 it is shown that at the age of 30
days after application GA3 treatment there was a
significant difference, the highest leaf number
was achieved at GA3 3 ppm / plant. that is 3,4
leaves and significantly different from other
treatments. While the lowest value in the
treatment without GA3. The treatment of NPK
fertilizer dose significantly affected the age of 75
and 90 days, that the treatment dose of NPK 1 g /
plant was significantly different from the
treatment of NPK fertilizer 5 g / plant, but it was
not significantly different from other treatments.
Treatments of GA3 0.15-0.2 ppm is known to
significantly increase the number of shoots,
height, number of leaves, and number of roots
[8].

Plant Height

The results of analysis of variance showed
that there was no interaction effect between
treatment of GA3 concentration and doses of

Notes: NR = Not Real, R = Real.

As the orchids are slow growing, slow
release fertilizer mixtures (NPK) can be used to
get best result. Application of spray nutrient
containing NPK with different concentration
varied on the basis of growth stage of plants.
During vegetative growth large quantities of
nitrogren are required. Nutrient colution of NPK
plays a vital role in the growth and development
of orchid. Growth features are the first concern
for better comprehending about the potential
mood of orchid variety [9]. GAs are known to
trigger stem elongation and flowering [10].
Gibberelin acid (GAs) can effectively shorten the
length of the juvenile phase [11].

Stem Diameter

The results of analysis of variance that shows
difference in interaction between treatment of
GA3 concentration and doses of NPK fertilizer on
the diameter of the variable stem. However,
apart from difference between NPK fertilizer at
90 days after application. The average value of
stem diameter after being tested with the
Duncan 5% test is given in Table 3.

Table 3. Average Stem Diameter (cm) in Treatment of GA3
Concentration and NPK Fertilizer Doses

Stem Diameter (cm) at

NPK fertilizer on plant height variables. (;Let:‘/':;:“'t) Age (days after application)
Separately also there was no significant effect on 45 60 75 90
each treatment. The average value of plant 0 047 050 053 055 059
height after being tested with Duncan 5% test is 1 049 052 055 056 061
presented in Table 2. 2 048 052 054 056 0.63
Table 2. A Plant Height (cm) in Treatment of GA3 ’ 049 0% 05T 060 0
. Aver n 1 m) in Ir men
CZn:entratiznaSr?d NaPK Feit?lizercDoses smen e N 047 051053 055 062
5 051 054 058 059 0.9
Treatment Plant Height (cm) at Age (days after application) DMRT 5% NR NR NR NR NR
(ppm/plant) 30 45 60 75 % (gTr'::/’:;':t) 30 45 60 75 90
0 2.14 2.53 273 273 3.11 0 050 052 054 056 058 a
1 2.40 2.66 292 292 3.31 1 049 053 057 061 069 b
2 2.37 2.64 272 272 2.96 2 047 050 054 057 062 ab
3 2.22 2.57 272 272 3.27 3 049 052 055 054 062 ab
4 2.50 2.82 298 298 3.45 4 049 053 055 057  0.65 ab
5 254 2.88 297 297 3.51 DMRT 5% NR NR NR R R
DMRT 5% NR NR NR NR NR Notes: The numbers accompanying the same letters in
Treatment % s o s % the same column show no significant difference in the
(gram/plant) Duncan 5% test. NR = Not Real, R = Real.
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Table 3 shows that the NPK fertilizer dosage
treatment showed a significant difference in the
age of 90 days after application, where 1g / plant
treatment was significantly different from the
treatment without NPK fertilizer (0 g / plant), but
not significantly different from other treatments.
The lowest average stem diameter value was
found in the treatment without NPK fertilizer (0 g
/ plant), that is 0.58 cm. NPK fertilizer is a macro
nutrient to help plant growth. Orchids in the
growth phase require fertilizers with low P and K
levels. We recommend that when orchids enter
the generative period (flowering) orchids require
fertilizer with high P and K levels [12].

Leaf Area

The results of analysis of variance showed that
there was no interaction effect between
treatment of GA3 concentration and doses of
NPK fertilizer on leaf area variables. But
separately there is a real influence on each
treatment. The treatment of GA3 concentration
significantly affected the age of 30, 60, 75 and 90
days after application and the NPK fertilizer
dosage treatment significantly affected the ages
30, 45, 60, 75 and 90 days after application. The
average leaf area values after being tested with
the Duncan 5% test are presented in Table 4.

Table 4. Average Leaf Area (cm?) in Treatment of GA3 Concentration and NPK Fertilizer Doses

Treatment Leaf Area (cm?) at Age (days after application)
(ppm/plant) 30 45 60 75 90
0 1201 a 1520 a 16.85 a 18.58 a 21.01 a
1 15.10 ab 18.05 a 20.67 ab 1987 ab 2833 ab
2 1535 ab 18.09 a 23.05 ab 2527 bc 31.04 b
3 1733 b 20.15 a 23.00 ab 28.08 ¢ 3220 b
4 16.54 b 18.49 a 2240 ab  25.60 bc 2898 ab
5 16.87 b 19.78 a 23.88 b 27.22 C 32.47 b
DMRT 5% R NR R R R
Treatment
(gram/plant) 30 45 60 75 90
0 13.05 a 1531 a 16.17 a 17.01 a 19.11 a
1 14.41 ab 17.05 ab 19.84 ab 22.90 ab 25.71 ab
2 1511 ab 1866 ab 2297 b 2636 b 3400 b
3 16.70 ab 19.03 ab 2391 b 27.55 b 3384 b
4 1840 b 2141 b 2530 b 2671 b 3237 b
DMRT 5% R R R R R

Notes: The numbers accompanying the same letters in the same column show no significant difference in the Duncan 5% test.

NR = Not Real, R = Real.

Table 4 shows that the treatment of GA3
concentrations was significantly different in leaf
area variables 30, 60, 75 and 90 days after
application. All days after application between
treatments 1 to 5 ppm / plant there was no
significant difference, but significantly different
from the treatment without GA3. Likewise, NPK
pupk dosage treatments at ages 30, 45, 60, 75
and 90 days after application between
treatments 1 to 4 / plant showed no significant
difference, but significantly different from
treatments without GA3 (0 g / plant).

Leaf Area Index

The results of analysis of variance showed
that there was no interaction effect between
treatment of GA3 concentration and the dose of
NPK fertilizer on leaf area index variables. But
separately there is a real influence on each
treatment. The treatment of GA3 concentration
significantly affected the age of 30, 60, 75 and 90
days after application and the NPK fertilizer
dosage treatment significantly affected at all days
The average value of the leaf area index after
being tested with the Duncan 5% test is
presented in Table 5.
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Table 5. Average Leaf Area Index (m? m2) in Treatment of GA3 Concentration and NPK Fertilizer Doses

Treatment
(ppm/plant)

Leaf Area Index (m2 m2) at Age (days after application)

30 45 60 75 90
0 0.040 a 0.040 a 0.056 a 0.062 a 0.070 a
1 0.050 ab 0.050 a 0.069 ab 0066 ab 0.094 ab
2 0.051 ab 0.051 a 0.077 ab 0.084 bc 0103 b
3 0.058 b 0.058 a 0.077 ab 0.094 c 0.107 b
4 0.055 b 0.055 a 0.075 ab 0.085 bc 0.097 ab
5 0.056 b 0.056 a 0.080 b 0.091 ¢ 0.108 b
DMRT 5% R NR R R R
Treatment
(gram/plant) 30 45 60 75 90
0 0.043 a 0.051 a 0.054 a 0.057 a 0.064 a
1 0.048 ab 0057 ab 0.066 ab 0.076 ab 0.086 ab
2 0.050 ab 0.062 ab 0077 b 0.088 b 0.113 b
3 0.056 ab 0.063 ab 0.080 b 0.092 b 0.113 b
4 0.061 b 0.071 b 0.084 b 0.089 b 0.108 b
DMRT 5% R R R R R

Notes: The numbers accompanying the same letters in the same column show no significant difference in the Duncan 5% test.

NR = Not Real, R = Real.

Table 5 shows that the GA3 concentration
treatment was significantly different for the leaf
area index variable at 30, 60, 75 and 90 days
after application. At all days between treatments
1 to 5 ppm / plant there was no significant
difference, but significantly different from the
treatment without GA3 (0 ppm / plant). Likewise,
NPK pupk dosage treatments at all days between
treatments 1 to 4 / plant showed no significant
difference, but significantly different from
treatments without GA3 (0 g / plant). The size of
the plants was obtained through the width and
the length of the leaves obtained after the
treatment with different concentrations of GA3.
The reproductive phase was evaluated by the
flowering quality, such as the time of the first
flowering, flowering rate (%), the length of
inflorescence, the number of flowers and the
quality of the flowers obtained in each
treatment. The quality of flowers was measured
by the diameter of flowers and petals of
flowering plants. Gibberellins are plant hormones
biochemically characterized as tetracyclic
diterpenoid acids [13].

Conclusion

This research was use the concentration of GA3
and NPK separately (without combination), each
treatment showed a significant effect on the
number of leaves, stem diameter, leaf area and
leaf area index and had no significant effect to
plant height variables. Treatment of GA3 (3 ppm

/ plant) showed positive results on the variable
number of leaves, leaf area and leaf area index.
Increasing the concentration of GA3 to 5 ppm /
plant did not show any significant difference with
the treatment of GA3 concentration of 3 ppm /
plant. This shows that plants are needed in small
amounts. The dose of fertilizer 1 g / plant
showed positive results on the variable number
of leaves and stem diameter, while for the leaf
area variable and leaf area index required higher
NPK fertilizer osis ie 2 g / plant. The increase of
NPK fertilizer dosage up to 4 g / plant was not
significantly different from treatment 1and 2 g/
plant.
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