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Abstract. The application of natural plant growth regulators (PGR) influences the growth of
binahong (Anredera cordifolia (Ten.) Steenis). The objective of the current research is to
evaluate the growth component of lowland binahong accessions due to the application of
natural PGR of coconut water and banana hump extract. The research used factorial
randomized block design with 2 factors and 3 replications. The first factor was different
accessions of binahong from lowlands (Marelan; Ampera Tmur; Helvetia) in the city of
Medan, North Sumatera, Indonesia. The second factor was natural PGR, in which we
conducted experiments without the application of PGR; 40% coconut water application,
banana hump extract 40%; coconut water 40% + banana hump extract 40%. The results
showed that the accessions from Ampera Timur had root dry weight that were higher than the
other accessions. The treatment of 40% coconut water + banana hump extract 40% increased
plant length, and root dry-weight. Interaction of Ampera Timur binahong accession and 40%
coconut water + banana hump extract 40% increased shoot dry-weight and root dry-weight.

1. Introduction

Binahong is one of the plants that can be developed as a raw material for phytopharmaca. Previous
studies have reported that binahong contains phytochemical compounds such as flavonoids, alkaloids,
terpenoids, saponins, anthocyanins, glucans, carotenes, organic acids, mucopolysaccharides such as L-
arabinose, D-galactose, L-rhamnosa, aldonic acid, also can contain saponins, vitamins A, B and C [1,
2]

Phytochemical compounds contained in binahong plants are very useful as raw materials for
phytopharmaca. Previous studies have reported that this plant is able to expedite and normalize blood
circulation and blood pressure, increase endurance, cure ulcer disease, intestinal inflammation, typhus,
rheumatism, gout, and hemorrhoid, postoperative wounds, overcome swelling and blood clotting,
restore weak conditions after illness, prevents stroke and can improve damaged kidney function [3-6].

Until now, only about 20% of known binahong accessions have been cultivated, while the rest is
obtained from the forest. Limited knowledge of good agricultural practices as standard operating
procedures for biomass production and phytochemical content in binahong plants as quality raw
materials for phytopharmaca is still a problem, because there are limited literature available on this
issue. Therefore, research that examines good agricultural practices is needed to obtain binahong
biomass production as a source of phytopharmaca based on local resources.
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One way to elucidate higher/better binahong biomass production is by assessing the biomass
production of different binahong accessions. In addition, treatments that can increase binahong
biomass by applying natural plant growth regulators (PGR) should also be done. Coconut water and
banana hump are natural sources of PGR because they contain indole-3-acetic acid (IAA), gibberellins
and cytokines. Previous studies [7] have reported that banana hump contains as much as 0.0025%
IAA; GA3 as much as 0.0019% and Cytokinins 0.0020%. While coconut water contains IAA as much
as 0.0022%; GA3 as much as 0.0016% and Cytokinnin 0.0021%.

Auxin has been shown to play an important role in plant growth and development, such as
controlling cell division by regulation of meristem formation that gives rise to new organs such as
lateral and adventitious roots, cell elongation by changing cell wall plasticity, apical dominance and
tropical response to sunlight and gravity, response to pathogenic and abiotic stress [8-12].
Gibberellins play a role in stimulating the growth of most organs through increased cell division and
cell elongation, and stimulates the transition of developmental phases, including those between seed
dormancy and germination, juvenile and adult phases, and vegetative and reproductive growth.
Gibberellins also play a role in increasing resistance to abiotic stresses such as cold temperatures,
salinity and osmotic stress [13, 14]. Cytokines play an important role in regulating the proliferation
and differentiation of plant cells, and also control various processes in plant growth and development,
including the promotion of shoot growth, inhibition of root growth, fruit and seed development, delay
in aging, and role in responding to abiotic and biotic stress. Cytokinin homeostasis is maintained
through biosynthesis, activation, degradation, and conjugation of bioactive molecules [15].

Researches on binahong have been carried out, including morphological characteristics binahong
accessions in lowlands and highlands [16], physiological characteristics of binahong [7], the content of
chlorophyll, stomata anfd cuticle thickness of binahong [17], and the effect of natural PGR of bamboo
shoot and shallot exctract [18,19]. However, the effect of natural PGR of banana hump and coconut
water not widely reported.

Based on this background, this present study aims to examine the role of natural growth regulators
found in coconut water and banana hump extract on the growth of binahong accessions obtained from
lowlands.

2. Materials and methods

2.1. Research site and time
The study was conducted at the screen house of the Faculty of Agriculture, Universitas Sumatera
Utara, Medan, in June-August 2019, an area of £ 25 meters above sea level.

2.2. Procedure

This research used a factorial randomized block design with the following treatments. Factor 1: Plant
Origin (A), Al: Accession 1 (Medan Marelan district), A2: Accession 2 (Ampera Timur, Medan
Sunggal district), A3: Accession 3 (Medan Helvetia district). As a second factor, the application of
natural PGR (P), consisting of PO: Without the application of Natural PGR, P1: 40% coconut water,
P2: 40% banana hump extract, P3: 40% coconut water + 40% banana hump extract. This research
started from land preparation, planting material preparation in the form of leaf axillary tubers of
binahong, 25% shade making, filling the planting media into polybags, with the composition of top
soil : chicken manure : sand = 1: 1: 1, as much as 2 kg/polybag, making binahong nursery, planting,
making natural PGR extract, PGR application, plant maintenance includes watering, weeding,
controlling pest and disease. The extract of natural PGR is done by blending 400 g of banana hump
followed by the adding 1000 ml of distilled water, then the results of the blender were filtered to get
banana hump extract, and then fermented for one week. As much as 400 ml of coconut water were
added 1000 ml of distilled water was used to get a concentration of 40% coconut water, then
fermented for one week. The natural PGR application based on the treatment was carried out 3 times,
i.e., 3, 4 and 5 weeks after planting (WAP) by spraying to all parts of the plant using a hand sprayer.
Observation parameters including plant length (cm), shoot dry-weight (g), and root dry-weight (g).
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2.3. Data analysis
Data were statistically analyzed by analysis of variance and continued by Duncan's Multiple Range

Test (DMRT) at a = 5%.
3. Results and discussion

3.1. Plant length

Based on the results of the study, it can be seen that the accession of binahong, natural PGR and the
interaction between the two have no significant effect on plant length (Table 1). The length of the
Helvetia accession plant tends to be longer than that of the Marelan and Ampera Timur accessions.
The combination treatment of 40% coconut water and 40% banana hump extract produced the longest
plant length compared to other treatments (Figure 1).

This is presumably because coconut water and banana hump extract contain auxiliary ZPT,
gibberellins and cytokinins which are very instrumental in the regulation of meristem formation that
gives rise to new organs, increases cell division and elongation, and regulates the proliferation and
differentiation of plant cells, and also controls various processes in plant growth and development
[20,21]. Therefore, the synergy between auxin, gibberellins and cytokinins found in coconut water and
banana hump extract plays a major role in increasing plant length. Continuous cell division in a plant
can result in an increase in plant length.

Table 1. The length of several plants accession binahong 6-10 week after planting (WAP) with the
treatment of natural growth regulators coconut water and banana hump extract.

Natural plant growth regulator

Plant origin from

WAP Medan PO P1 P2 P3 Mean
............................................... CMltiicecee e
Marelan (A1) 51.33 49.50 54.33 58.33 53.38
6 Ampera Timur (A2) 59.17 47.17 55.67 60.17 55.54
Helvetia (As) 48.00 59.17 54.50 58.00 54.92
Mean 52.83 51.94 54.83 58.83 54.61
Marelan (A1) 160.42 150.80 115.28 217.77 161.07
7 Ampera Timur (A,) 147.78 139.77 169.48 127.22 146.06
Helvetia (As) 164.45 160.70 149.08 211.33 171.39
Mean 157.55 150.42 144.62 185.44 159.51
Marelan (A1) 217.53 222.22 191.77 184.53 204.01
8 Ampera Timur (A) 217.47 187.78 230.45 212.08 211.95
Helvetia (As) 234.55 223.43 206.38 277.51 235.47
Mean 223.18 211.14 209.53 224.71 217.14
Marelan (A1) 288.88 277.50 244,57 275.05 271.50
9 Ampera Timur (Az2) 276.83 254.00 293.60 259.08 270.88
Helvetia (As) 308.58 293.92 294.98 337.37 308.71
Mean 291.43 275.14 271.72 290.50 283.70
Marelan (A1) 324.85 323.27 283.38 307.02 309.63
10 Ampera Timur (A,) 301.53 283.98 331.62 293.42 302.64
Helvetia (As) 338.67 337.85 315.45 385.90 344.47
Mean 321.68 315.03 310.15 328.78 318.91

Note: PO: Without application of Natural PGR, P1: Coconut water 40%, P2: Extract of banana hump 40%, P3:
Coconut water 40% + Extract of banana hump 40%.
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Figure 1. Plant length of binahong 10 WAP with PGR application

3.2. Shoot dry weight

Based on the results of the study, it can be seen that the accession of binahong, natural PGR and the
interaction between the two have no significant effect on the dry weight of the binahong crown (Table
2). The dry weight of the binahong canopy accessions Marelan (7.76 g) tends to be higher than that of
Helvetia (6.69 g) and Ampera Timur (6.77 g). The 40% coconut water treatment produced the highest
canopy dry weight (7.80 g) compared to other treatments. The combination of 40% coconut water
treatment + 40% banana hump extract on the Ampera Timur accession resulted in the highest canopy
dry weight (8.35 g) compared to other treatment combinations.

This is presumably because coconut water and banana hump extract contain auxiliary PGR,
gibberellins and cytokinins which are very instrumental in the proliferation and differentiation of plant
cells, and also control various processes in plant growth and development [20, 21]. Auxin has the
function of accelerating root growth, encouraging cell extension and development, phototropism, and
accelerating germination, and apical dominance. Therefore, the synergy between auxin, gibberellins
and cytokinins found in coconut water and banana hump extract plays a major role in increasing the
shoot dry weight of binahong.

Table 2. Shoot dry weights on several plant origins and application of different natural plant growth
regulators.

Plant origin from Natural plant growth regulator Mean
Medan Po Py P, Ps3
............................ L N
Marelan (A1) 6.07 6.65 4.16 5.34 5.63
Ampera Timur (Az) 5.82 3.46 4.59 8.35 4.62
Helvetia (As) 4.54 5.41 4.45 4.57 4.80
Mean 5.48 5.17 4.40 6.09

Note: PO: Without application of Natural PGR, P1: Coconut water 40%, P2: Extract of banana hump 40%, P3:
Coconut water 40% + Extract of banana hump 40%.

3.3.Root dry weight

Based on the results of the study, it can be seen that the accession of binahong, natural PGR and the
interaction between the two have no significant effect on the dry weight of the binahong root (Table
3). The dry weight of the roots of the Ampera Timur accession (0.96 g) tends to be higher than the
accessions of Marelan (0.31 g) and Helvetia (0.53 g). Treatment of 40% coconut water + 40% banana
hump extract produced the highest root dry weight (1.07 g) compared to other treatments. The
combination of 40% coconut water treatment + 40% banana hump extract on Ampera Timur
accession resulted in the highest root dry weight (2.48 g) compared to other treatment combinations.
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This is because coconut water and banana hump extract contain PGR of auxin which acts to accelerate
root growth, encourage cell extension and development [22]. Whereas other PGR are gibberellins are
plant growth hormones which promote cell division and regulate numerous physiological processes
including seed germination, stem elongation, leaf, root and reproductive organs expansion [23].
Therefore, the synergy between auxin, gibberellins and cytokinins found in coconut water and
banana hump extract plays a major role in increasing the dry weight of the roots of the binahong.

Table 3. Root dry weights on several plant origins and application of different natural plant
growth regulator.

Plant origin from Natural plant growth regulator Mean
Medan Po P, P, Ps
............................ e
Marelan (Ayz) 0.38 0.18 0.33 0.35 0.31
Ampera Timur (Az) 0.46 0.58 0.32 2.48 0.96
Helvetia (As) 0.43 0.66 0.62 0.39 0.53
Mean 0.42 0.47 0.42 1.07 0.60

Note: PO: Without application of Natural PGR, P1: Coconut water 40%, P2: Extract of banana hump
40%, P3: Coconut water 40% + Extract of banana hump 40%.

4. Conclusion

The planting material from Helvetia district produced the highest plant length, while the planting
material from Marelan district generated the highest canopy dry weight, and the planting material from
Ampera Timur produced the highest root dry weight. Application of coconut water 40% and banana
hump 40% increase plant length, shoot dry weight and root dry weight of binahong. Application of
coconut water 40% and banana hump 40% on Ampera Timur accession has the highest of shoot dry-
weight and root dry-weight.
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