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Abstract: Propagation of porang plants is still constrained by the 

long growth period. One of the propagations of porang plants can 
use bulbils. The propagation technique is carried out using the 
application of Growth Regulatory Substances (PGR) and 
engineering of planting media. The purpose of this study was to 
determine the growth of bulbils of porang plants (Amorphophallus 
muelleri Blume.) Madiun 1 variety with the application of NAA 
(Naphthalene Acetic Acid) and modification planting media. The 
aim of this research is to determine the growth of bulbils of porang 
plants Madiun 1 variety with the application of NAA and 
modification of planting media. The method of porang plant 
propagation is carried out in vivo. The planting medium consists 
of a mixture of top soil, rice husk charcoal, and compost. 
Furthermore, the planting medium is given an application of NAA 
100 ppm, 200 ppm and control (0 ppm). This study used a 
Completely Randomized Design (CRD) with a factorial pattern 
consisting of 2 factors. The first factor is PGR consisting of 3 levels 
(0 ppm, 100 ppm, 200 ppm) and the second factor is planting media 
engineering consisting of 4 levels, namely top soil, rice husk 
charcoal, and compost with 4 ratios (1:1:1, 2:1:1, 1:2:1, 1:1:2). 
Data were analyzed using parametric analysis in the form of Two 
Way ANOVA at a confidence level of 95%. The results showed 
that the treatment of modification of top soil, rice husk charcoal, 
and compost (1:1:1) planting media with the application of ZPT (0 
ppm) had the highest average value, namely plant height 41.1 cm, 
stem diameter 4.91 mm, leaf area 439.2 cm2, dry weight 1.94 g, dry 
weight of the crown 1.53 g, dry weight of roots 0.41 g, root length 
8.4 cm, and number of roots 29. 
 

Keywords: Amorphophallus muelleri, Madiun Variety 1, NAA, 
PGRs, Planting Media Modification.  

1. Introduction 
Porang is a tuber plant that has economic value and 

promising prospects to be developed in Indonesia. This is 
because porang has a high glucomannan content [1] which has 
the potential to be developed as a raw material for industries 
such as the food, pharmaceutical, textile, paper, cosmetics, and 
oil industries [2]. Based on Indonesian porang export data from 
January to July 28, 2020, it reached 14,568 tons with a value of 
IDR 801.24 billion. The export value at that time only covered  

 
around 10% of world market demand [3]. Therefore, effective 
porang cultivation techniques are needed to meet market 
demand.  

Porang cultivation can be done vegetatively and 
generatively. In vegetative propagation using plant parts in the 
form of stem tubers, leaf tubers (bulbil) and leaves. Propagation 
with bulbils takes at least 1 year [2]. In addition, propagation 
with bulbils if planted directly in the seedling medium, cannot 
grow immediately and experiences quite a long dormancy (5-6 
months). Therefore, plant growth regulators (PGRs) are needed 
to stimulate the growth of porang bulbils [4].  

One of the PGRs that is often used is Auxin. One type of 
auxin used to stimulate the growth of porang bulbils is 
Naphthalene Acetic Acid (NAA). The application of NAA to 
plants can stimulate cell elongation and division and stimulate 
plant root initiation [5]. According to [6], the administration of 
NAA can affect root length and number of roots [6].  

In addition, the planting medium also affects the growth of 
porang plants. Therefore, it is necessary to modify the planting 
medium from organic materials such as top soil, rice husk 
charcoal and organic compost. This is because the three organic 
media are able to maintain the humidity of the area around the 
roots, provide sufficient air, and are able to maintain the 
availability of nutrients and support the improvement of soil 
structure so that aeration and drainage are better [7]. This is in 
line with research by [8] and [9], which reported that topsoil 
planting media with compost provided a response of increased 
plant height, stem diameter, dry weight of the crown and dry 
weight of the roots.  

2. Materials and Methods 

A. Preparation of Seeds, Planting Media and PGRs 
The seeds used are bulbils with relatively uniform weight. 

Furthermore, NAA PGRs is prepared with concentrations of 
100 ppm and 200 ppm. The planting media used are top soil, 
rice husk charcoal, and compost with 4 ratios (1:1:1, 2:1:1, 
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1:2:1, 1:1:2). The treatment of the planting media used is as 
follows: 

C0P1: Without PGRs application with top soil: rice husk: 
compost planting media (1:1:1) 

C0P2: Without PGRs application with top soil: rice husk: 
compost planting media (2:1:1) 

C0P3: Without PGRs application with top soil: rice husk: 
compost planting media (1:2:1) 

C0P4: Without PGRs application with top soil: rice husk: 
compost planting media (1:1:2) 

C1P1: Addition of 100ppm PGRs with top soil: rice husk: 
compost planting media (1:1:1) 

C1P2: Addition of 100ppm PGRs with top soil: rice husk: 
compost planting media (2:1:1)  

C1P3: Addition of 100ppm PGRs with top soil: rice husk: 
compost planting media (1:2:1)  

C1P4: Addition of 100ppm PGRs with top soil: rice husk: 
compost planting media (1:1:2) 

C2P1: Addition of 200ppm PGRs with top soil: rice husk: 
compost planting media (1:1:1) 

C2P2: Addition of 200ppm PGRs with top soil: rice husk: 
compost planting media (2:1:1) 

C2P3: Addition of 200ppm PGRs with top soil: rice husk: 
compost planting media 1:2:1) 

C2P4: Addition of 200ppm PGRs with top soil: rice husk: 
compost planting media (1:1:2) 

B. Seed Planting 
The bulbil porang seeds are soaked in PGRs NAA for 24 

hours. Then the seeds are put into fungicide to inhibit fungal 
growth. Next, the bulbil seeds are planted in planting media that 
has been prepared according to the treatment. Plants are 
harvested at 120 DAP (Day after planting). 

C. Observations 
Observations Made on Porang Plants Include: 

1) plant height (cm), by measuring the base of the stem 
to the tip of the stem using a ruler; 

2) Stem diameter (mm), measured using a vernier 
caliper by measuring the middle of the stem; 

3) Leaf area (cm2), leaf area is determined using the 
gravimetric method, namely by drawing the leaves 
and estimating their area on a piece of paper by 
measuring the ratio of the weight of the leaf replica 
to the total weight of the paper with the following 
formula [10]:  

 
Description: 
LD = Leaf Area 
Wr = Replica weight 
Wt = Total paper weight 
LK = Paper Area  
 

4) Dry plant weight (g) is the sum of the dry weight of 
the crown and the dry weight of the roots by drying 

the plant sample using an oven at a temperature of 
80°C until the weight is constant. 

5) Root Length (cm), root length measurements are 
carried out on the longest root using a ruler. 

6) Number of Roots, the number of roots is calculated 
from the number of roots that grow on the porang 
bulbil.  

D. Data Analysis 
The study used a Completely Randomized Design (CRD) 

with a factorial pattern consisting of 2 factors. The first factor 
was PGRs NAA consisting of 3 levels (without ZPT, 100 ppm, 
200 ppm) and the second factor was the modification of the 
planting media consisting of top soil: rice husk charcoal: 
compost with 4 ratios (1:1:1, 2:1:1, 1:2:1, 1:1:2). Each 
treatment was repeated 5 times. The data were analyzed using 
statistical analysis, namely the Two Way ANOVA (Analysis of 
Variance) test at a 95% confidence level and further testing was 
carried out using the Duncan test. 

3. Results and Discussion 
Plant growth can be observed from plant height, stem 

diameter, leaf area, plant dry weight, root length and number of 
roots. The growth results of porang plants with the application 
of PGRs NAA and modification planting media are shown in 
Figure 1. 

Based on the results of two-way ANOVA, it is known that 
the application factor of PGRs NAA has a significant effect on 
plant height, stem diameter, root length, number of roots and 
dry weight of plants with a value of p = 0.000 (p <0.05). Based 
on Figure 1, it is known that there is a tendency for plant growth 
to decrease with the application of PGRs NAA with increasing 
concentrations. This causes a decrease in the rate of cell 
division in the meristem tissue. Meristem tissue is a tissue 
whose cells actively divide to increase the number of cells, so 
that it can affect plant height, stem diameter and number of 
roots. The decreasing number of roots results in the ability of 
the roots to absorb nutrients also decreasing. This has an impact 
on reducing the reach of the roots in absorbing nutrients. Low 
nutrient absorption causes the rate of photosynthesis to 
decrease, so that photosynthate also decreases. The decrease in 
the amount of assimilates from photosynthesis causes a 
decrease in cell division activity, resulting in a decrease in plant 
dry weight [11]. In addition, the application of PGRs NAA with 
high concentrations can inhibit cell elongation which causes 
plant height growth to be inhibited. Based on research by [12], 
it was stated that auxin with a concentration of 200 ppm did not 
have a significant effect on the growth of Manihot esculenta 
plants, this was because auxin concentrations that were too high 
could inhibit plant growth. Auxin is a PGRs that plays a role in 
the process of cell elongation, division, and differentiation and 
initiates root formation [13]. Auxin stimulation affects different 
tissues, the strongest stimulation is found in the apical meristem 
cells of the stem. At high levels, auxin is more inhibitory to 
growth. In addition, the application of exogenous auxin at high 
levels will increase hormone levels in plant tissues. Increased 
accumulation of hormones in tissues can inhibit plant growth 
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and inhibit the performance of other hormones so that plants 
have difficulty growing and can even die [14]. This condition is 
shown in Figure 1, plants with high concentrations of PGRs 
NAA application treatment have shorter sizes compared to 
treatments without PGRs NAA application. 

 

 
Fig. 1.  Growth of Porang Plants 120 Days after Planting (DAP) in Various 

Treatments: (I) Stem Diameter; (II) Plant Height; (III) Root Lenght;  (IV) Leaf 
Area; (V) Number of Roots and (VI) Plant Dry Weight: C0P1: Without PGRs 
application with top soil: rice husk: compost (1:1:1) planting media; C0P2: 
Without PGRs application with top soil: rice husk: compost (2:1:1) planting 
media; C0P3: Without PGRs application with top soil: rice husk: compost 
(1:2:1) planting media; C0P4: Without PGRs application with top soil: rice 
husk: compost (1:1:2) planting media; C1P1: Addition of 100ppm PGRs with 
top soil: rice husk: compost (1:1:1) planting media; C1P2: Addition of 100ppm 
PGRs with top soil: rice husk: compost (2:1:1) planting media; C1P3: Addition 
of 100ppm PGRs with top soil: rice husk: compost (1:2:1) planting media; 
C1P4: Addition of 100ppm PGRs with top soil: rice husk: compost (1:1:2) 
planting media; C2P1: Addition of 200ppm PGRs with planting media of top 
soil: rice husk: compost (1:1:1); C2P2: Addition of 200ppm PGRs with planting 
media of top soil: rice husk: compost (2:1:1); C2P3: Addition of 200ppm PGRs 
with planting media of top soil: rice husk: compost (1:2:1); C2P4: Addition of 
100ppm PGRs with planting media of top soil: rice husk: compost (1:1:2) 

 

 
Fig. 2.  Growth of Porang Plants in Various Treatments: A: C0P1; B: C0P2; 

C: C0P3; D: C0P4; E: C1P1; F: C1P2; G: C2P1; H: C2P2 at Age 120 DAP: 
C0P1: Without PGRs application with planting media of top soil: rice husk: 
compost (1:1:1); C0P2: Without PGRs NAA application with planting media 
of top soil: rice husk: compost (2:1:1); C0P3: Without PGRs NAA application 
with planting media of top soil: rice husk: compost (1:2:1); C0P4: Without 
PGRs NAA application with planting media of top soil: rice husk: compost 
(1:1:2); C1P1: Addition of 100ppm PGRs NAA with planting media of top soil: 
rice husk: compost (1:1:1); C1P2: Addition of 100ppm PGRs NAA with 
planting media of top soil: rice husk: compost (2:1:1); C2P1: Addition of 
200ppm PGRs  NAA with planting media of top soil: rice husk: compost 
(1:1:1); C2P2: Addition of 200ppm PGRs  NAA with planting media of top 
soil: rice husk: compost (2:1:1) 

4. Conclusion 
The growth of porang plants including plant height, stem 

diameter, root length, number of roots and plant weight were 
significantly influenced by the application of PGRs NAA. 
Treatment without PGRs NAA application had the highest 
average: plant height with the highest value of 41.1 cm (C0P1); 
stem diameter with the highest value of 4.91 mm (C0P1); plant 
dry weight with the highest value of 1.94 gr (C0P2). While the 
treatment with the application of PGRs NAA 100 ppm had the 
highest value in root length with the highest value of 15.8 cm 
(C1P3), and the number of roots with the highest value of 37 
(C1P4).  

Leaf area growth was significantly influenced by the 
interaction of PGRs NAA application and planting media 
modification with the highest value of 439.2 cm2 (C0P2). 
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