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Abstract. The purpose of the experiment was to study the effect of gibberellin (GA3)
concentration on the growth of sugarcane orchid (Grammatophyllum speciosum)
protocorm in vitro. The experiment was conducted at the laboratory of Winaya Mukti
University, from May 2018 until August 2018. The design was used a Completely
Randomized Design (CRD) with five treatments and five replications. The concentrations
were tested : A = 0 mg L' (without GA3), B = 5 mg L' solution of GA3, C = 10 mg L"!
solution of GA3, D = 15 mg L' solution of GAs, E = 20 mg L-! solution of GAs. The
result of the experiment showed that the concentration of gibberellin (GAs) have an
effect on the growth of sugarcane orchid (Grammatophyllum speciosum) protocorm in
vitro. Giving 5 mg L' solution of GA3 have an effect on the plant height of 12 WAC
(Weeks After Culture).
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1 Introduction

Orchid production in 2017 amounted to 20,045 million stalks, followed by
chrysanthemums with production of 480.68 million stalks, roses with a production of 184.46
million stalks, and delicious night with production of 112.29 million stalks [1]. Cane orchids
are rare orchids. Sugarcane orchid is the largest and most heavily orchid among other orchid
species [2]. Sugarcane orchids also have attractive shapes and colors because there are brown
spots that appear to contrast with the base color of the yellow color. In addition, this orchid
flower can last long and not easily wither. Tissue culture is a technique for developing aseptic
and accent in parts of plants in vitro on culture media containing complete nutrients and
controlled environmental conditions for specific purposes [3]. The use of tissue culture
techniques carried out so far is considered effective enough to develop quality and uniform
seeds for various types of plants (potted plants, cut flowers, fruit plants, and tuber plants).
Gibberellin is a growth regulating agent that is useful for plants, in low concentrations it can
stimulate cell division and elongation. The response of plants that often arise due to gibberellic
activity is an increase in cell elongation, especially in the stem [4]. Gibberellin effect not only
encourage the extension of the rod, but is also involved in the regulation of developmental
processes of plants such as auxin.
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The purpose of this research is studying the effect of concentration of gibberellins
(GA3) on growth protocorm sugarcane orchid in vitro. To determine the concentration of
gibberellin (GA3) which provides the most good influence on the growth of sugarcane
protocorm orchid in vitro.

2 Research Methods

The experiment was conducted at Tissue Culture Laboratory, Faculty of Agriculture,
University of Winaya Mukti, Tanjungsari, Sumedang, West Java with altitude of 878 meters
above sea level. The room temperature is 240C and humidity of 71%. Materials used during
the trial include orchid protocorm sugarcane, gibberellin (GA3), MS medium (Murashige and
Shoog) + vitamin, sugar, gelatin powder. This experiment used a Completely Randomized
Design (CRD) with 5 treatments and 5 replications as : A = 0 mg L-1 solution (without GA3),
B =5 mg L-1 GA3 solution, C = 10 mg L-1 GA3 solution, D = 15 mg L-1 GA3 solution, and
E = 20 mg L-1 GA3 solution. The variables observed consist of plant height, number of
leaves, number of roots, root length, and plant wet weight.

The experiment was carried out by adding 20 ml of liquid media (MS, sugar and
GA3) into a bottle containing 3 protocorms.

3 Result and Discusion

3.1 Root Length

Table 1. The Effect of Gibberellin (GA3) Concentration on Root Length at 12 WAC

Treatments Root Length (mm)
A (0 mg L' GA; solution) 9.78 b
B (5 mg L' GA; solution) 3.12 a
C (10 mg L' GA; solution) 2.12 a
D (15 mg L' GA; solution) 1.18 a
E (20 mg L' GA; solution) 3.77 ab

Description: The figure marked the same letter show no significant according to Duncan's Multiple
Range Test at 5% level.

Root length increase is caused by the process of cell division in the root end
meristem, followed by the process of elongation and cell division [5]. The inhibiting factor of
cell elongation can occur with a large number of concentrations, the function of gibberellins at
low concentrations does not stimulate the extension of moderate roots with high
concentrations can stimulate root lengthening [6].



3.2 Number of Roots

Table 2. The Effect of Gibberellin (GA3) Concentration on Number of Root at 12 WAC

Treatments Number of Root (pcs)
A (0 mg L' GA; solution) 1.11 a
B (5 mg L' GA; solution) 1.06 a
C (10 mg L' GA; solution) 1.03 a
D (15 mg L' GA; solution) 1.00 a
E (20 mg L' GAj; solution) 1.00 a

Description: The figure marked the same letter show no significant according to Duncan's Multiple
Range Test at 5% level.

Low concentration of gibberellins giving a bad effect, this is presumed because roots
synthesize exogenous gibberellins, but endogenous gibberellins cause little effect on root
growth and will inhibit root growth [7]. Gibberellins stimulate the leaves and stems, but the
effects on root growth slightly so that the endogenous gibberellin given are not capable of
stimulating the roots of the wild. Orchid plants enough sunlight will develop better roots,
more root number, size and branching. At low concentrations (according to plant needs),
gibberellins can stimulate root growth, while at high concentrations, it will inhibit the rate of
elongation of the coleoptile (root tip) and stem. This is due to start at the loss of turgor
pressure in the cell wall [8].

3.3 Root Length

This is due to endogenous gibberellin activity stimulated by exogenous gibberellins
resulting in increased cell metabolic activity. Metabolic processes will spur cell division and
enlargement so that it grows elongated and enlarged. Growth in plant height will also be
affected by light intensity. Low light intensity can stimulate endogenous growth regulators to
work more actively in the process of plant growth and development [9]. GA3 can stimulate
stem growth, increase the magnification and multiplication of cells in plants, so the plants can
reach the maximum height [10]



Table 3. The Effect of Gibberellin (GA3) Concentration on Plant Height at 12 WAC

Treatments Plant Height (mm)
A (0 mg L' GA; solution) 9.00 a
B (5 mg L! GA; solution) 56.67 b
C (10 mg L' GA; solution) 34.67 ab
D (15 mg L' GA; solution) 6.73 a
E (20 mg L' GA; solution) 16.07 a

Description: The figure marked the same letter show no significant according to Duncan's Multiple
Range Test at 5% level.

3.4 Number of Leaves

Table 4. The Effect of Gibberellin (GA3) Concentration on Number of Leaves at 4 WAC, 8 WAC and

12 WAC
Treatments Number of Leaves (strands)
4 WAC 8 WAC 12 WAC
A (0 mg L' GAj3 solution) 0.00 a 093 A 1.47 a
B (5 mg L' GA; solution) 0.00 a 0.80 A 1.13 a
C (10 mg L' GA; solution) 0.00 a 0.67 A 1.00 a
D (15 mg L' GA; solution) 0.00 a 0.60 A 093 a
E (20 mg L' GA; solution) 0.00 a 0.53 A 087 a

Description: The figure marked the same letter show no significant according to Duncan's Multiple
Range Test at 5% level.

The temperature factor directly affects the growth of cells and tissues, the formation
of plant organs, and are associated with the development cycle of the plant which is under the
influence of enzymes. The effect of temperature is more critical in in vitro culture than in vivo
culture. This is due to the sensitive nature of the network and the lack of a network protection
mechanism [11]. The intensity of light has an effect on triggering leaf growth because leaves
are one of the organs that are very important especially for photosynthesis so that plants can
produce food and experience optimum growth [12].

3.5 The Weight of Plant Wet



Table 5. The Effect of Gibberellin (GA3) Concentration on The Weight of Plant Wet at 12 WAC

Treatments The Weight of Plant Weight (mg)
A (0 mg L' GA; solution) 56.00 a
B (5 mg L' GA; solution) 40.80 a
C (10 mg L' GA; solution) 30.00 a
D (15 mg L' GA; solution) 26.60 a
E (20 mg L' GA; solution) 3400 a

Description: The figure marked the same letter show no significant according to Duncan's Multipl Range
Test at 5% level.

The fresh weight of plants is related to plant leaf area, increasing photosynthesis
causes wider leaf area so that leaves can absorb sunlight more optimally and other metabolic
processes can run [13]. The wet weight of the plant is the amount of water content inside the
plant's organ, in addition to the organic matter. Wet weight shows how metabolic processes
occur in plants. The level of plant wet weight is influenced by the water content found in plant
tissues or organs, nutrients, and organic matter contained in a plant [14].

Conclusion

Based on the results of experiments on the effect of gibberellin concentration on the
growth of sugarcane orchid protocorm in vitro, it can be concluded that the concentration of
gibberellin (GA3) affects the growth of sugarcane orchid protocorm in vitro at the age of 12
WAC (Week after Culture). Concentration of 5 mg L-1 GA3 solution had a good effect on
plant height at 12 WAC.
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