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The causes and effects of water conflict: evidence from Damavand

Bahareh Gholizadeh and Mehrdad Niknami
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Mineralogical properties of soils developed from colluvial deposits of Southern Nigeria
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The effect of traditional gold mining to land degradation, mercury contamination and decreasing of agricultural productivity
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The classification, characteristics, and assessment of soil profile fertility on Coffea arabica productivity in North Sumatra
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Changes in some soil parameters of Regosols under the influence of land use
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Foliar application of 5-aminolevulinic acid for offsetting unfavorable effects of shallow water table on growth and yield in snap bean (Phaseolus vulgaris)
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Effect of Schizochytrium limacinum marine alga supplementation on fatty acid profile of goat cheese

Akos Bodnar, Istvan Egerszegi, Eszter Klecska, Peter Poti and Ferenc Pajor
Received: March, 21, 2019; Accepted: March, 12, 2020; Published: June, 30, 2020

Effect of the sex separate and straight-run type of rearing on the performance, carcass and meat chemical composition in fast growing broilers
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Clustering the tumbler pigeons group on their morphological characteristics reveals a eumetrical and a hypermetrical clade
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Antibiotic residues and human health hazard – review
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Color Doppler anatomical assessment of the vessels in the rabbit liver

Kamelia Stamatova-Yovcheva, Rosen Dimitrov, Radoslav Mihaylov and Omer Gurkan Dilek

Received: August, 19, 2019; Accepted: April, 10, 2020; Published: June, 30, 2020

FISHERIES AND AQUACULTURE

Use of Lemna minuta Kunth. for composition of sustainable diets and influence on hydrochemical, technological and blood biochemical parameters in
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Functional groups of algae in small shallow fishponds
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Comparative chemical composition of dill fruits of different origins
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On the effectiveness of using topinambur powder in the recipe of grain bread
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Status, potentials, constrains and strategies for development of sericulture farming system in West Bengal state of India (review)
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The modeling of effective factors on Qaenat saffron yield using GFA and ANFIS
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Economic effect evaluation of rearing sheep of the Copper-red Shumen breed
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Prediction of the number of domestic animals and birds in the conditions of the economic crisis

Andre Nepochatenko, Victor Nepochatenko, Uliana Revitska, Oksana Strigina, Olena Melnichenko and Vitaly Bomko

Received: February, 7, 2019; Accepted: September, 9, 2019; Published: August, 31, 2020

SUSTAINABLE AGRICULTURE

Аgricultural modules situated in arcology skyscrapers intended for production of certain oil crops, soft fruits and vegetables as well as honey
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Effect of Bacillus subtilis 1 strain on the growth and development of wheat (Triticum aestivum L.) under saline condition
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Boosting biochemical composition of stevia plant using biochar loaded with beneficial microorganism strains
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Application of Lumbrical and Lumbrex biofertilizers and their influence on the nutritional value and quality indicators in artificial grassland of bird’s-foot-

trefoil (Lotus corniculatus L.)

Tatyana Bozhanska
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Phosphate solubilizing microbes and coffee skin compost to in crease Robusta coffee plant growth in Andisol of Mount Sinabung Area
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Biological activity of the novel plant growth regulators: N-alkoxycarbonylaminoethyl-N’-arylureas
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The use of photoselective nets affects the leaf characteristics of lettuce cultivars
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The Influence of Sowing Time and Micro-fertilizers on Soybean Productivity in the Northern Steppe of Ukraine
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Effect of stimulant (ethephon) application and tapping frequency on latex production of rubber tree (Hevea brasiliensis Muell. Arg.)
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Influence of photosynthetic apparatus on the productivity of high-oleic sunflower depending on climatic conditions in the left-bank forest-steppe of Ukraine
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The contribution of green plant parts to grain filling of durum wheat under water deficit
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PLANT GENETICS AND GENOMICS

Molecular markers and their application in cotton breeding: progress and future perspectives
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Evaluation of advanced mutant lines of winter barley

Boryana Dyulgerova and Nikolay Dyulgerov
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PLANT PATHOLOGY AND PROTECTION

Effect of growing legumes as pure and mixed crops on Otiorrhynchus ligustici L. (Coleoptera: Curculionidae) damage

Ivelina Mitkova Nikolova, Natalia Anastasova Georgieva and Viliana Marinova Vasileva
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Screening of pepper (Capsicum spp.) accessions for infestation by pests in open field conditions

Vinelina Yankova, Velichka Todorova and Dima Markova

Received: February, 21, 2019; Accepted: September, 24, 2019; Published: August, 31, 2020

ECOLOGY, AGROCHEMISTRY AND SOIL SCIENCE

Some endangered healing plants in Bulgaria-legislative regulation, protection, characteristic description, application, agricultural cultivation
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Fractionation analysis of potentially toxic elements in apples for evaluation of their availability to humans
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Ordinary least squared linear re gression model for estimation of zinc in wild edible mushroom (Suillus luteus (L.) Roussel)

Miroslava T. Ivanova, Tzenka I. Radoukova, Lilko K. Dospatliev and Maria N. Lacheva
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Content of Fe and Mn in waters and zebra mussel (Dressena polymorpha) from ovcharitsa dam, Stara Zagora region, Bulgaria

Elica Valkova, Vasil Atanasov and Petya Veleva

Received: November, 27, 2019; Accepted: May, 21, 2020; Published: August, 31, 2020

Perspective agriculture cultivation of the bulb onion with drip irrigation
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Energy efficiency of sweet corn cultivation at drip irrigation in dependence on depth of plowing, fertilization and plants density
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Blood biochemical profiles of dairy cows and their calves from Bulgarian Black and White Cattle Breed

Atanaska Teneva, Kalin Hristov and Georgi Stoimenov
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Quality of meat in purebred pigs involved in crossbreeding schemes. I. Chemical composition and quality characteristics of m. Longissimus thoracis

Jivko Nakev, Teodora Popova
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A comparative study of free and immobilized brewing yeast fermentation performance based on kinetic parameters
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Antioxidant activity and sorption characteristics of ready-made mixture with lucuma powder
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Innovative harvesting methods about the harvest losses for two machines

Ibrahim J. Hamzah and Salih K. Alwan Alsharifi
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Regression model of the formation of pasture with programmable productivity of the arid lands of the South-East European of Russia
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Performance and forecast of Indonesian pepper exports to Italy
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The state of agriculture in Bulgaria – PESTLE analysis

Mihaela Mihailova
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Optimization of stocking density and mixture ratio of tilapia and carp in rice-fish culture for higher bio-economic efficiency
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Efficiency of using stimulating preparations in pre-treatment of spring barley seeds
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Oral toxicity of chitin synthesis inhibitors (CSIs) and plant extracts to rubber termite, Coptotermes curvignathus Holmgren (Rhinotermitidae: Isoptera)
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Analysis of mancozeb and carbofuran pesticides residues in the production area of shallot (Allium cepa L. Var. ascalonicum)
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Influence of the water deficit on growth indexes and pests infestation of pepper mutant lines
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Grouping and evaluation of cornel-tree varieties according to some pomological indicators
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Genotype by environment interaction for grain yield in winter oat
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Combining ability for the grain wet gluten content in durum wheat
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PLANT PATHOLOGY AND PROTECTION

Application of monosodium methyl arsenate with diuron herbicide to control the characteristics of glyphosate-resistant Eleusine indica at oil palm
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Received: July, 24, 2019; Accepted: August, 22, 2019; Published: October, 31, 2020

AGROCHEMISTRY AND SOIL SCIENCE

Soil profile distribution of water repellency and relationships with properties and characteristics of Technosols from open-cast mining
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Effect of herbal supplements (nettle and rosehip) on the sperm quality in Danube White breed boars

Gergana Yordanova, Danail Kanev, Yordan Marchev, Radka Nedeva, Tanya Nikolova and Nadezhda Palova
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Effect of different levels of dietary inclusion of Saccharomyces cerevisiae on growth performance and hematological parameters in broiler birds
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Study on the conversion of energy and protein in fattening of Guinea-fowls up to 16 weeks of age by introducing “Clarc of distribution/ transformation”

Dimo Penkov and Matina Nikolova
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Economic aspects of extruded soybeans’ usage in livestock and poultry
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Growing mulberry silkworm with аrtificial diet with added extract Tribulus terrestris L.

Tsvetelina Nikolova
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ANIMAL GENETICS AND GENOMICS

Assessment of genetic diversity in sesame germplasm as an initial material for Bulgarian breeding programs
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The quality of goat milk and hygiene management practlices on farms in Vojvodina
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Enzootic pneumonia of pigs – diagnostic notes (review)
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1/24/2021 Bulgarian Journal of Agricultural Science®

https://www.agrojournal.org/26/26.html#4 12/14

FOOD SCIENCE AND TECHNOLOGIES

Influence of enzyme maceration and alcoholic fermentation temperature on the terpenes concentration in Muscat wine distillates

Nadezhda Blagoeva, Ivayla Bazhlekova, Hristo Spasov and George Kostov

Received: September, 13, 2019; Accepted: August, 11, 2020; Published: October, 31, 2020

Monitoring the content of biogenic amines in red wines subjected to malolactic fermentation
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Assessment of extracts from dry fruits of Vaccinium myrtillus L. and Ribes nigrum by regression analysis
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Identification of parameters of pneumatic and mechanical seeding device under the influence of vacuum
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Agritourism growth and CAP subsidies in Romanian rural areas
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The performance of the auction market of chili in the sandy coastal area of Indonesia
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Economic appraisal of the commodity vertical of pork market and its input prices in the Czech Republic
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Qualitative evaluation and within-field mapping of winter wheat crop condition using multispectral remote sensing data
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Assessment of biomass potential as bio-energy source from fruit trees and grapes in Albania
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Floor orchards and small fruit- stores located in the lower floor of maisonette houses of a skyscraper
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Features of the formation of Аrg-X proteolytic system of cellular nuclei during germination of wheat seeds
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Economic assessment of an optimised model of apple rootstock production
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Macronutrient contents of eggplant seeds with different ages and postharvest resting times
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Economic assessment of different irrigation regimes in sudan grass as a second crop
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Agronomic and qualitative-technological traits of two-row winter barley culti vars
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Studying the world collection of millet with a view to select forms immune to lose smut

Elmira Dyussibayeva, Abilbashar Seitkhozhayev, Aiman Rysbekova, Aigul Tleppayeva, Gulzat Yessenbekova and Irina Zhirnova

Received: August, 13, 2019; Accepted: October, 15, 2019; Published: December, 31, 2020

AGROCHEMISTRY, SOIL SCIENCE AND ECOLOGY

Agricultural landscapes development and its subsequent impact in terms of common agricultural policy – the case of South Western planning region in

Bulgaria
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The effects of sodium selenate application on yield, feed quality and selenium content of silage maize
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Climatic and soil characteristics and crop parameters of optimized agro-climatic regions for maize
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Prediction of body weight through body measure ments in Boerawa (Boer × Etawah crossbred) bucks at Tanggamus Regency of Indonesia
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Effect of artichoke (Cynara scolimus L.) on the egg productivity and biochemical parameters in laying hens
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Abstract

Budiasih, R., Salim, M. A., Apriani, I., Hasani, S. & Subandi, M. (2020). Effect of stimulant (ethephon) application 
and tapping frequency on latex production of rubber tree (Hevea brasiliensis Muell. Arg.). Bulg. J. Agric. Sci., 26 
(4), 793–799

The stimulant ethephon application and tapping frequency are alternative waysto increase the latex production. The ex-
periment was conducted to examine the effects of different dosages of ethephon and tapping frequencies on the rubber crop 
production. The research was conducted in district of Bengkulu province from June to August, 2016. The method used was the 
randomized block design (RBD) factorial with two factors; the first factor was the ethephon dosage consisting of five levels: e0 
= 0 cc trees-1, e1 = 0.3 cc trees-1, e2 = 0.6 cc trees-1, e3 = 0.9 cc trees-1, and e4 = 1.2 cc trees-1, the second factor was the tapping 
frequency consisting of three levels: f1 = frequency of 2 days, f2= frequency of 3 days, and f3 = frequency of 4 days. Therefore, 
there were15 combinations of treatments repeated three times. The further test used was Duncan’s Multiple Range Test at 5%. 
The results showed that there was no interaction effect between the dosage and tapping frequency of ethephon on all observed 
parameters. The effect of 0.9 cc trees-1ethephon doses was able to increase the flow rate of latex by 0.46 ml min-1and 63% fresh 
latex volume, while the tapping frequency of f3 increased latex flow rate by 0.42 ml min-1and fresh latex volume by 859.8 ml. 
In the dry rubber content parameters, the ethephon dosing at 0.3 cc trees-1 produced 38.07%. On the other hand, frequency of 
4 days tapping resulted 37.44% less than other treatments.

Keywords: Ethephon; frequency; latex; tapping

Introduction

Rubber plant (Hevea brasiliensis Muell. Arg.) is one of 
the leading plantation commodities that have contributed a 
lot in Indonesia’s economy. Rubber plants in Indonesia is not 
only cultivated by state-owned plantations, but also cultivat-
ed by the private sector and the small holders. In the year 
2014, Indonesia was the 2nd largest producing country of 

latex after Thailand with latex production of 2982 t. Rubber 
production in Indonesia is still low, reaching only 1.080 kg 
per ha per year compared to Thailand which reaches produc-
tion 1800 kg per hectare per year, Indonesia has the largest 
rubber plantation in the world reaching 3.65 million ha (Sub-
andi et al., 2018); the Directorate General of Agro Industry, 
2015),

Although the area of rubber plantation is still growing, 



794 Raden Budiasih, Mohamad Agus Salim, Ika Apriani, Sofiya Hasani and Muhammad Subandi

the productivity and production of rubber in Indonesia is not 
increasing. This low productivity is influenced by the tapping 
technique that has not been efficient yet. This occurs because 
the tapping is done on the traditional tapping technique, after 
noon tapping and the routine frequency of tapping.

The rubber tapping technique used will affect the produc-
tion rate of latex produced and determine the economic life of 
the plant. One of them is applying ethephon stimulant and set 
the frequency of tapping. The use of this stimulant is aimed 
at improving the results of latex (Setyamidjaja, 2003; Seti-
awan & Andoko, 2008). Stimulant ethephon or 2-chlorethyl 
phosphonic acid is an ethylene-producing group. If ethep-
honis applied to the plant tissue, ethylene gases will be able 
to maintain turgor pressure in the latex vessel tissue, thus 
increasing the duration of latex flow and increasing the in 
situ latex regeneration activity in rubber plants and inhibiting 
the occlusion of latex vessels that are cut off due to tapping 
(Saptono et al., 2014).

The RRIMFLOW System involves an effective and prac-
tical method for gaseous stimulation of rubber trees which 
in combination with the tapping of novel mini cuts (5 cm 
length) or of short cuts of 10 cm length on reduced frequen-
cies (d/3 or d/4), increases the yield productivity several fold 
above that of trees tapped on conventional tapping and stim-
ulation systems. The method which employs several specifi-
cally designed components involves intermittent application 
of a pulse of ethylene gas through a one way inflow valve 
into a PVC applicator fixed over an area on the bark of the 
rubber tree adjacent or below the tapping cut. Trees tapped 
24 to 48 hours after gaseous stimulation, produce large vol-
umes of latex over several hours of prolonged flow (Lim 
Chin Hock & Sivakumaran, 2003).

There is some problems caused with the RRIMFLOW 
system that this system is not applied in many plantations. 
Planters are applying the former system.

The frequency of intercepts is the time-lapse of intercepts 
with units of time in days (d), weeks (w), months (m), and 
years (y). This unit depends on the tapping system used. In 
adjusting the tapping frequency, the length of the incision 
and the intensity of tapping shall be calculated clearly and in 
detail. According to Siregar & Suhendry (2013) the frequen-
cy of tapping will determine the amount of production in 
rubber plants, especially in dry rubber (dry rubber content).

Tapping is an act of placing or cutting the latex vessels 
on the bark of the stem or branch of the rubber periodically 
so that the latex drips outward from the vessels to the bowl. 
Tapping is one of the main activities of rubber plantation 
business (Dian et al., 2017; Writer Team of Penebar Swa-
daya, 2008). In order to obtain a high latex result of ethephon 
stimulant should be combined with the frequency of tapping 

done, because the tapping technique is done in latex inter-
cepts greatly affect the final quality of latex produced.

Materials and Methods

This research was done in Bengkulu Province. The ma-
terials used in this research are rubber trees planted in 2007 
(10 years old), 2.5% ethephonstimulan, water, as for the tool 
used in this research such as tapping knife, ruler, ring, mall, 
tape-meter, tapping bowl, gap tapping, brusher, teapot, mea-
suring pipette, bucket, metrolax, stationery and camera.

This research was conducted experimentally using Ran-
domize Block Design (RBD) factorial of 2 factors. The de-
sign consisted of 15 treatments and 3 groups, to obtain 45 trial 
units. Each experimental unit consists of 2 plants, so the total 
of rubber plant used is 90 rubber plants. The treatments per-
formed in this study were: The first factor was the ethephon 
dose consisting of five levels: e0 = 0 cc tree-1, e1 = 0.3 cc tree-1, 
e2 = 0.6 cc tree-1, e3 = 0.9 cc tree-1, and e4 = 1.2 cc tree-1, and the 
second factor is the tapping frequency consisting of 3 levels: 
f1 = frequency 2 days, f2 = frequency 3 days, f3 = frequency 
4 days. Supporting parameters were temperature, humidity, 
rainfall, lenth of Trunk circle, and Thick of the bark. The main 
parameters observed were latex flow rate, latex volume, and 
dry rubber content. Data obtained from the results of the re-
search were analyzed using variance based on linear model. 
The result of significant variance analysis was tested further 
with Duncan Multiple Range Test at 5% level. Figures 1, 2 and 
3 show the application of stimulant and the tapping.

Results and Discussion

Supporting Parameters
Climatic Circumstances during the Experiment
Observation on temperature and humidity were done ev-

ery time the tapping was done. The average temperature of 

Fig. 1. Stimulant application 
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the air in the morning (at 6 am) during the study took place 
on average ranging between 20.69°C and 28.74°C in the ear-
ly afternoon (at 14 pm).

The rainfall that occurred during the study took place 
around 42 mm. Rainfall is very influential on the availability 
of groundwater (Khoiriyah, 2014; Irsal et al., 2015). Further 
availability of groundwater will affect latex production. The 
impact of prominent climate change will affect and decrease 
the production. Drought is very influential on the productiv-
ity and quality of rubber products (Irsal et al., 2015). This 
is because climate has an important role in supporting the 
growth and production of crops. According to Estiningtyas 
et al. (2000); Subandi et al. (2017); Subandi et al. (2018a) 
accurate climate information is indispensable in supporting 
agricultural development.

Curls and Bark Thickness
The length of girth is aindication of the growth of rub-

ber plant, because the result of rubber plant in the form of 
latex is processed from the bark. According to Hamzah & 
Gomez (1982) qoated by Koryati (2004) girth has a signifi-
cant relationship with the initial volume of latex flow, total 
latex volume, and the blockage index (IP). The girth is an 
important criterion for tapping rubber plants. In the stan-
dard provision of tapering (exploitation) the girth should 
be 45 cm measured at a height of 130 cm from the grafting 
linkage with a bark thickness of at least 7 mm (Siregar & 
Suhendry, 2013). Rubber plant stems used in this study av-
eraged 73.59 cm.

The thickness of leather wrapping (stem bark) in rubber 
plants is influenced by the gene and the type of clone rubber 
itself. The thickness of the bark will affect the number of 
latex vessels in the bark and have a positive effect on latex 
production (Surbakti et al., 2015). The average thickness of 
bark in the rubber plant used in the study was 0.98 cm.

Main Parameters
Latex flow rate (ml min-1)
Observation of latex rate velocity is intended to deter-

mine the latex flow pattern. At first the latex stream is fast, 
then slows down and eventually stops. Slow or rapid latex 
flow when tapped affects the high and low latex productions. 
The faster and longer the latex time to flow, makahasil latex 
is more and more. From the research conducted the pattern 
of latex flow for each treatment is different. The difference in 
latex flow patterns is caused by the many latex vessels that 
are cut off and the dosages of etephon are given so that the 
results are different.

Based on Table 1 it can be seen that giving ethephon 
stimulant can increase latex flow rate. Giving stimulant ethe-
phon 0 cc tree-1 resulted in smaller flow rate i.e. 0.18 ml min-1 
compared with ethephon stimulation 0.3–1.2 cc tree-1. This 
occurs because the turgor pressure on the latex vessel cell 
wall lasts shorter so that the latex flow time becomes shorter 
and the resulting latex becomes less. Based on data of obser-
vation of latex flow rate at treatment of e3 with dose ethep-
hon 0.9 cc tree-1 tended to show highest increase from other 
treatment that is: 0.46 ml min-1. This is because the ethephon 
stimulant is able to sustain a longer and more latex drainage 
compared to without the use of ethephon stimulants. While 
on treatment e4 with dose of stimulant ethephon given 1.2 
cc tree-1 latex flow rate did not increase and decreased. It is 
assumed that the dosage of etephon given is too high from 
the dose required to produce the maximum latex flow rate, so 
that the condition occurs luxury consumption and if used in a 
long time can cause damage to productive plants.

Fig. 2. Tapping

Fig. 3. Latex accumulation



796 Raden Budiasih, Mohamad Agus Salim, Ika Apriani, Sofiya Hasani and Muhammad Subandi

Based on Figure 4 it can be seen that the dosing of the 
ethephon dose is very influential on the large latex flow rate. 
The larger the dose of etphone is given, the latex flow rate 
will be faster and higher, but the dosage of ethephon which 
is too large or excessive causes a decrease in flow rate la-
tex. (Subronto & Harris, 1997; Lubis, 2015) states that flow 
velocity describes the flow of latex per unit of time per tap 
flow length passed by. Velocity is positively correlated with 
production. According to Jacob et al. (1989) in Wulandari 
(2015) the latex flow rate is influenced by latex flow physiol-
ogy that includes a blockage index, lutoid stability and water 
influx in the latex flow region.

Whereas in the tapping frequency treatment performed, 
the f1 treatment once every 2 days has a smaller flow rate that 
is: 0.3 ml min-1 between 3 days treatment i. e. 0.37 ml min-1 
and 4 days i.e. 0.42 ml min-1. This occurs because more in-

tensive intercepts will result in lower flow rates due to fluid 
depletion in plant tissue, causing latex photosynthesis and 
biocynthetic processes in the tissues to be disturbed. In ac-
cordance with the views of Salisbury & Ross (1992) that wa-
ter shortages in plant tissue would inhibit protein synthesis, 
resulting in a significant decrease in yield and even the cause 
of death in plants. According to Siregar (1995) tapping is too 
intensive to cause the disease Bround Bast (BB), which is a 
response from the exhaustion of plant physiology due to tap-
ping too intensively, especially if the tapping is accompanied 
by the use of stimulants.

At 3-days wiretapping and 4-days wiretapping latex flow 
rates are increasing, this is because the latex-correction flow 
rate is negatively correlated with the tapping frequency. This 
means that the lower the intensity of tapping the latex flow 
rate will be higher and affect the volume of fresh latex ob-
tained.

Fresh latex volume
In accordance with Boerhendy’s (1988) assertion that 

the slow flow of latex during intercept has an effect on la-
tex production. The sooner and longer the latex flows, the 
latex produced will be more and more. According to Siregar 
and Suhendry (2013), the productivity in the volume units of 
intercepts obtained by using ethephon stimulants should be 
40% higher when compared with non-etephonated tapping. 
Based on the results of analysis of variance, the dosing of 
stimulant ethephon significantly affects to the volume of la-
tex that dihasikan. The increase in each treatment occurred 
by 40%–63% in each treatment.

Based on Table 2 it can be seen that dosing of stimulant 
ethephon can increase the volume of fresh latex. This can be 

Table 1. Average latex flow rate (ml min-1) rubber plant 
with various dosages of stimulant ethephon and tapping 
frequency

Dosage of Ethephon Latex Flow Rate (ml min-1)
e0 0.18 a
e1 0.33 b
e2 0.41 c
e4 0.43 c
e3 0.46 c

Tapping Frequency
f1 0.3 a
f2 0.37 b
f3 0.42 b

Notes: Figures marked with the same italic in the same column are not 
significantly different based on Duncan’s test at a 5%

Fig. 4. Relation of Ethephon Dosages and Tapping  
Frequencies and Its Effect on Latex Flow Rates

Table 2. Average of fresh volume (ml) of latex with varying 
dosages of stimulant ethephon and frequency of tapping

Dosages of Ethephon Fresh Volume of Latex (ml)
e0 380.22 a
e1 691.11 b
e2 866.67 c
e4 912.22 cd
e3 984.44 d

Tapping Frequncies
f1 636.33 a
f2 804.67 b
f3 859.80 c

Notes: Figures marked with the same italic in the same column are not 
significantly different based on Duncan’s test at a 5%
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seen from the treatment of e1 with dose ethephon 0.3 cc of 
tree-1 yielding latex volume equal to 691.11 ml, treatment e2 
with dose ethephon 0.6 cc tree-1 yielding latex volume equal 
to 866.67 and treatment e3 with administration dose ethep-
hon 0.9 cc tree-1 yielded a volume of 984.44 ml, in the treat-
ment e3 (0.9 cc tree-1) showed the best results compared to 
other dosages. Allegedly giving stimulants to rubber plants 
that can boost latex production of rubber plants. In accor-
dance with the opinion of Siregar & Suhendry (2013) that 
the provision of stimulant serves to extend the latex drainage 
through cell physiology by maintaining a high pressure of 
turgor in the tissue so that the production of latex obtained 
more than without stimulants. However, in treatment e4 with 
dose ethephon 1.2 cc tree-1 the volume of latex obtained de-
creased ie 912.22 ml, this occurs because each rubber plant 
has a maximum latex flow rate, so even though the higher 
dosages of etephon did not affect the volume resulting from.

While in the tapping frequency (wireline) treatment per-
formed, the 4-day tapping frequency treatment gives the 
highest volume of latex which is 859.8 ml, when compared 
with the 3-day frequency treatment reaches 804.67 m and 
the 2-day frequensy yields the latex volume of 636.33 ml. It 
has been explained in the latex flow rate, that the lower the 
tapping intensity the higher the latex flow rate will be. This 
occurs because the plant does not experience stress from the 
depletion of water in the tissues so that the biosynthesis of 
enzymes, sucrose, and proteins in the vascular tissue is not 
disturbed, so with lower intensity tapping will produce larger 
latex volumes than the high intensity of tapping.

Here is a graph of the relationship between the doses of 
etephon given by the tapping frequency performed.

Based on Figure 5 it can be seen that the relationship be-
tween the dose ethephon and the above tapping frequency 
can be concluded that the dosage of ethephon correlates pos-

itively to the amount of latex volume produced. This means 
that the higher dosage given ethephon, then the volume of 
latex obtained more. The frequency of tapping is negatively 
correlated to the volume of latex produced. This means that 
the more intense the frequency of tapping that is done to eat 
the latex volume that gets lower.

Dry Rubber Content (%)
The dry rubber content is a heavy solid rubber con-

tent computed in percent (%). This dry rubber content 
becomes a determinant in rubber selling price. Handling 
of results in both latex and coagulant determines the val-
ue of dry rubber content (DRC). Some of the factors that 
may affect the field of dry rubber content such as: tapping 
techniques, climate (rain or not), leaves of the plant (au-
tumn leaves or leaf growth stage in the canopy), clones, 
use of stimulants. Giving the stimulant gives a consider-
able influence on the percentage of the DRC (Siregar & 
Suhendry, 2013).

Based on the analysis of variation of dose ethephon and 
tapping frequency, there was no interaction at the resulting 
dry rubber content (Figure 6).

Description: Figures marked with the same small letters 
in a single column are not significantly different according to 
Duncan’s advanced test at a 5%.

Based on the analysis of variation of dose ethephon and 
tapping frequency, there was no interaction in the resulting 
dry rubber content. In Table 3 it was shown that dosing ete-
phere and tapping frequency had a negative effect on the 
percentage of rubber content, which in the treatment of e0 

Fig. 5. The graph of the ethephon dosage and the fre-
quency of tapping effect on fresh volume of latex

Table 3. Average dry rubber content (%) of rubber plant 
with various dosage of stimulant ethephon and frequency 
of tapping

Dosages of Ethephon Dry Rubber Content (%)
e4 31.61 a
e3 35.24 b
e2 36.91 c
e1 38.07 d
e0 39.57 e

Tapping Frequencies
f1 35.41 a
f2 35.99 a
f3 37.44 b

Notes: Figures marked with the same italic in the same column are not 
significantly different based on Duncan’s test at a 5%
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without giving ethephon gave a larger percentage of 39.57%, 
followed by treatment with 0.3 cc dose of tree-1 i. e. 38.07%, 
e2 with dose 0.6 cc of tree-1 that is: 36.91%, e3 with giving 
dose 0.9 cc tree-1 that is: 35.24%, and at treatment e4 that 
is by giving dose ethephon 1.2 cc tree-1 shows the lowest 
DRC value that is equal to 31.61%. In accordance with the 
results of research conducted by Fahmi et al. (2015) that the 
higher dose ethephon given the value of DRC percentage 
will decrease. In the tapping frequency treatment, the fre-
quency treatment of tapping two days once showed a lower 
DRC value which is about 35.41% , significantly different 
from the frequency of tapping treatment once every 4 days 
that reach 37.44%, but not significantly different in wiretap-
ping frequency treatment once every 3 days which is about 
35.99%.

The low percentage of these treatments, presumably 
caused by the influence of dosages of ethephon, is too large. 
The decrease in the DRC presentance occurring at the time 
of this study is in line with Siregar and Suhendry’s (2013) 
opinion that giving stimulants can reduce the percentage of 
dry rubber content by 3%. From the results of the analysis 
there was a decrease in dry rubber content occurred in each 
treatment? Here is a graph of the relationship between the 
given dosage ofethephon and the frequency of tapping ap-
plied.

Based on Figure 5 relationship between the dosage 
ofethephon and the tapping frequency is quadratic, and the 
relationship between the effect of dosage of ethephon in-
versely on the dryrubber content, meaning the greater the 
dosageethephon given the dry rubber content is lower, as 
well as the relationship between the frequency of tapping on 
the percentage value of rubber content, the more intensive 
the rubber tapping frequency is, the percentage of the dry 
rubber content is lower.

The dry rubber content is a measurable parameter indi-
cating the percentage of rubber amount contained in latex. 
So the higher the rubber content in latex means that the dis-
tance of the rubber molecule in the latex is closer and the 
amount of water in the latex is less, whereas the lower the 
rubber content in the latex means the amount of water con-
tained in the latex is greater and the distance between the 
latex molecules in the latex goes further (Kunjet et al., 2013; 
Sainoi, & Sdoodee, 2012; Elly, 2006).

Conclusion

Based on the results of research conducted it can be 
drawn conclusion as follow. Application of ethephon dos-
age and tapping frequency did not showed any interaction. 
Dosage of ethephon 0.9 was able to increase latex flow rate 
to 0.46 ml min-1 and fresh latex volume equal to 63% that is: 
984.44 ml, and 4 day tapping frequency increase latex flow 
rate equal to 0.42 ml min-1 and fresh latex volume of 859.8 
ml. Treatment of ethephon dosage of 0.3 cc of tree-1 yielded 
the dry rubber content better than the dosages of ethephon 
other than  38.07% and frequency treatment  of tapping 4 
days once give the highest percentage value of highest dry 
rubber that is equal to 37.44%, compared with other treat-
ments.
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Abstract 

Budiasih, R., Salim, M. A., Apriani, I., Hasani, S. & Subandi, M. (2020). Effect of stimulant 

(ethephon) application and tapping frequency on latex production of rubber tree (Hevea brasiliensis 

Muell. Arg.). Bulg. J. Agric. Sci., 26 (4), 

The stimulant ethephon application and tapping frequency are alternative waysto increase the latex 

production. The experiment was conducted to examine the effects of different dosages of ethephon and tapping 

frequencies on the rubber crop production. The research was conducted in district of Bengkulu province from 

June to August, 2016. The method used was the randomized block design (RBD) factorial with two factors; the 

first factor was the ethephon dosage consisting of five levels: e0 = 0 cc trees-1, e1 = 0.3 cc trees-1, e2 = 0.6 cc trees-

1, e3 = 0.9 cc trees-1, and e4 = 1.2 cc trees-1, the second factor was the tapping frequency consisting of three 

levels: f1 = frequency of 2 days, f2= frequency of 3 days, and f3 = frequency of 4 days. Therefore, there were15 

combinations of treatments repeated three times. The further test used was Duncan's Multiple Range Test at 5%. 

The results showed that there was no interaction effect between the dosage and tapping frequency of ethephon on 

all observed parameters. The effect of 0.9 cc trees-1ethephon doses was able to increase the flow rate of latex by 

0.46 ml min-1and 63% fresh latex volume, while the tapping frequency of f3 increased latex flow rate by 0.42 ml 

min-1and fresh latex volume by 859.8 ml. In the dry rubber content parameters, the ethephon dosing at 0.3 cc 

trees-1 produced 38.07%. On the other hand, frequency of 4 days tapping resulted 37.44% less than other 

treatments. 

Keywords: Ethephon; frequency; latex; tapping 

 

Introduction 

Rubber plant (Hevea brasiliensis Muell. Arg.) is one of the leading plantation commodities that 

have contributed a lot in Indonesia's economy? Rubber plants in Indonesia is not only cultivated by 

state-owned plantations, but also cultivated by the private sector and the small holders. In the year 

2014, Indonesia was the 2nd largest producing country of latex after Thailand with latex production of 
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2982 t. Rubber production in Indonesia is still low, reaching only 1.080 kg per ha per year compared 

to Thailand which reaches production 1800 kg per hectare per year, Indonesia has the largest rubber 

plantation in the world reaching 3.65 million ha (Subandi et al., 2018);  the Directorate General of 

Agro Industry, 2015), 

Although the area of jrubber plantation is still growing, the productivity and production of rubber 

in Indonesia is not increasing. This low productivity is influenced by the tapping technique that has not 

been efficient yet. This occurs because the tapping is done on the traditional tapping technique, after 

noon tapping and the routine frequency of tapping. 

The rubber tapping technique used will affect the production rate of latex produced and determine 

the economic life of the plant. One of them is applying ethephon stimulant and set the frequency of 

tapping. The use of this stimulant is aimed at improving the results of latex (Setyamidjaja, 2003; 

Setiawan & Andoko, 2008). Stimulant ethephon or 2-chlorethyl phosphonic acid is an ethylene-

producing group. If ethephonis applied to the plant tissue, ethylene gases will be able to maintain 

turgor pressure in the latex vessel tissue, thus increasing the duration of latex flow and increasing the 

in situ latex regeneration activity in rubber plants and inhibiting the occlusion of latex vessels that are 

cut off due to tapping (Saptono et al., 2014). 

The RRIMFLOW System involves an effective and practical method for gaseous stimulation of  

rubber  trees which  in combination with  the tapping of novel mini cuts (5 cm length) or of short cuts 

of 10 cm length on reduced frequencies (d/3  or  d/4), increases the yield productivity several fold  

above  that of  trees  tapped on conventional tapping  and   stimulation  systems. The  method  which  

employs  several specifically designed components involves  intermittent  application  of  a  pulse of 

ethylene gas through  a  one  way  inflow  valve  into  a  PVC applicator fixed  over  an  area  on  the 

bark of the rubber tree  adjacent  or  below the tapping  cut.  Trees tapped 24 to 48 hours after gaseous 

stimulation, produce large volumes of latex over several hours of prolonged flow (Lim Chin Hock & 

Sivakumaran, 2003). 

There is some problems caused with the RRIMFLOW system that this system is not applied in 

many plantations. Planters are applying the former system. 

The frequency of intercepts is the time-lapse of intercepts with units of time in days (d), weeks (w), 

months (m), and years (y). This unit depends on the tapping system used. In adjusting the tapping 

frequency, the length of the incision and the intensity of tapping shall be calculated clearly and in 

detail. According to Siregar & Suhendry (2013) the frequency of tapping will determine the amount of 

production in rubber plants, especially in dry rubber (dry rubber content). 
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Tapping is an act of placing or cutting the latex vessels on the bark of the stem or branch of the 

rubber periodically so that the latex drips outward from the vessels to the bowl. Tapping is one of the 

main activities of rubber plantation business (Dian et al., 2017; Writer Team of Penebar Swadaya, 

2008). In order to obtain a high latex result of ethephon stimulant should be combined with the 

frequency of tapping done, because the tapping technique is done in latex intercepts greatly affect the 

final quality of latex produced. 

 

Materials and Methods 

This research was done in Bengkulu Province. The materials used in this research are rubber trees 

planted in 2007 (10 years old), 2.5% ethephonstimulan, water, as for the tool used in this research such 

as tapping knife, ruler, ring, mall, tape-meter, tapping bowl, gap tapping, brusher, teapot, measuring 

pipette, bucket, metrolax, stationery and camera. 

This research was conducted experimentally using Randomize Block Design (RBD) factorial of 2 

factors. The design consisted of 15 treatments and 3 groups, to obtain 45 trial units. Each experimental 

unit consists of 2 plants, so the total of rubber plant used is 90 rubber plants. The treatments performed 

in this study were: The first factor was the ethephon dose consisting of five levels: e0 = 0 cc tree-1, e1 

= 0.3 cc tree-1, e2 = 0.6 cc tree-1, e3 = 0.9 cc tree-1, and e4 = 1.2 cc tree-1, and the second factor is the 

tapping frequency consisting of 3 levels: f1 = frequency 2 days, f2 = frequency 3 days, f3 = frequency 4 

days. Supporting parameters were temperature, humidity, rainfall, lenth of Trunk circle, and Thick of 

the bark. The main parameters observed were latex flow rate, latex volume, and dry rubber content. 

Data obtained from the results of the research were analyzed using variance based on linear model. 

The result of significant variance analysis was tested further with Duncan Multiple Range Test at 5% 

level. Figures 1, 2 and 3 show the application of stimulant and the tapping. 

 

Figures 1, 2, 3 

 

Results and Discussion 

Supporting Parameters 

Climatic Circumstances during the Experiment 

Observation on temperature and humidity were done every time the tapping was done. The 

average temperature of the air in the morning (at 6 am) during the study took place on average ranging 

between 20.69°C and 28.74°C in the early afternoon (at 14 pm). 
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The rainfall that occurred during the study took place around 42 mm. Rainfall is very influential 

on the availability of groundwater (Khoiriyah, 2014; Irsal et al., 2015). Further availability of 

groundwater will affect latex production. The impact of prominent climate change will affect and 

decrease the production. Drought is very influential on the productivity and quality of rubber products 

(Irsal et al., 2015). This is because climate has an important role in supporting the growth and 

production of crops. According to Estiningtyas et al. (2000); Subandi et al. (2017); Subandi et al. 

(2018a) accurate climate information is indispensable in supporting agricultural development. 

 

Curls and Bark Thickness 

The length of girth is aindication of the growth of rubber plant, because the result of rubber plant in 

the form of latex is processed from the bark. According to Hamzah & Gomez (1982) qoated by 

Koryati (2004) girth has a significant relationship with the initial volume of latex flow, total latex 

volume, and the blockage index (IP). The girth is an important criterion for tapping rubber plants. In 

the standard provision of tapering (exploitation) the girth should be 45 cm measured at a height of 130 

cm from the grafting linkage with a bark thickness of at least 7 mm (Siregar & Suhendry, 2013). 

Rubber plant stems used in this study averaged 73.59 cm. 

The thickness of leather wrapping (stem bark) in rubber plants is influenced by the gene and the 

type of clone rubber itself. The thickness of the bark will affect the number of latex vessels in the bark 

and have a positive effect on latex production (Surbakti et al., 2015). The average thickness of bark in 

the rubber plant used in the study was 0.98 cm. 

 

Main Parameters 

Latex flow rate (ml min-1) 

Observation of latex rate velocity is intended to determine the latex flow pattern. At first the latex 

stream is fast, then slows down and eventually stops. Slow or rapid latex flow when tapped affects the 

high and low latex productions. The faster and longer the latex time to flow, makahasil latex is more 

and more. From the research conducted the pattern of latex flow for each treatment is different. The 

difference in latex flow patterns is caused by the many latex vessels that are cut off and the dosages of 

etephon are given so that the results are different. 

Based on Table 1 it can be seen that giving ethephon stimulant can increase latex flow rate. Giving 

stimulant ethephon 0 cc tree-1 resulted in smaller flow rate i.e. 0.18 ml min-1 compared with ethephon 

stimulation 0.3-1.2 cc tree-1. This occurs because the turgor pressure on the latex vessel cell wall lasts 

shorter so that the latex flow time becomes shorter and the resulting latex becomes less. Based on data 

of observation of latex flow rate at treatment of e3 with dose ethephon 0.9 cc tree-1 tended to show 
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highest increase from other treatment that is: 0.46 ml min-1. This is because the ethephon stimulant is 

able to sustain a longer and more latex drainage compared to without the use of ethephon stimulants. 

While on treatment e4 with dose of stimulant ethephon given 1.2 cc tree-1 latex flow rate did not 

increase and decreased. It is assumed that the dosage of etephon given is too high from the dose 

required to produce the maximum latex flow rate, so that the condition occurs luxury consumption and 

if used in a long time can cause damage to productive plants. 

 

Table 1 

Figure 4 

Based on Figure 4 it can be seen that the dosing of the ethephon dose is very influential on the large 

latex flow rate. The larger the dose of etphone is given, the latex flow rate will be faster and higher, 

but the dosage of ethephon which is too large or excessive causes a decrease in flow rate latex. 

(Subronto & Harris, 1997; Lubis, 2015) states that flow velocity describes the flow of latex per unit of 

time per tap flow length passed by. Velocity is positively correlated with production. According to 

Jacob et al. (1989) in Wulandari (2015) the latex flow rate is influenced by latex flow physiology that 

includes a blockage index, lutoid stability and water influx in the latex flow region. 

Whereas in the tapping frequency treatment performed, the f1 treatment once every 2 days has a 

smaller flow rate that is: 0.3 ml min-1 between 3 days treatment i. e. 0.37 ml min-1 and 4 days i.e. 0.42 

ml min-1. This occurs because more intensive intercepts will result in lower flow rates due to fluid 

depletion in plant tissue, causing latex photosynthesis and biocynthetic processes in the tissues to be 

disturbed. In accordance with the views of Salisbury & Ross (1992) that water shortages in plant tissue 

would inhibit protein synthesis, resulting in a significant decrease in yield and even the cause of death 

in plants. According to Siregar (1995) tapping is too intensive to cause the disease Bround Bast (BB), 

which is a response from the exhaustion of plant physiology due to tapping too intensively, especially 

if the tapping is accompanied by the use of stimulants. 

At 3-days wiretapping and 4-days wiretapping latex flow rates are increasing, this is because the 

latex-correction flow rate is negatively correlated with the tapping frequency. This means that the 

lower the intensity of tapping the latex flow rate will be higher and affect the volume of fresh latex 

obtained. 

Fresh latex volume 

In accordance with Boerhendy's (1988) assertion that the slow flow of latex during intercept has an 

effect on latex production. The sooner and longer the latex flows, the latex produced will be more and 
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more. According to Siregar and Suhendry (2013), the productivity in the volume units of intercepts 

obtained by using ethephon stimulants should be 40% higher when compared with non-etephonated 

tapping. Based on the results of analysis of variance, the dosing of stimulant ethephon significantly 

affects to the volume of latex that dihasikan. The increase in each treatment occurred by 40%-63% in 

each treatment. 

Table 2 

Based on Table 2 it can be seen that dosing of stimulant ethephon can increase the volume of fresh 

latex. This can be seen from the treatment of e1 with dose ethephon 0.3 cc of tree-1 yielding latex 

volume equal to 691.11 ml, treatment e2 with dose ethephon 0.6 cc tree-1 yielding latex volume equal 

to 866.67 and treatment e3 with administration dose ethephon 0.9 cc tree-1 yielded a volume of 984.44 

ml, in the treatment e3 (0.9 cc tree-1) showed the best results compared to other dosages. Allegedly 

giving stimulants to rubber plants that can boost latex production of rubber plants. In accordance with 

the opinion of Siregar & Suhendry (2013) that the provision of stimulant serves to extend the latex 

drainage through cell physiology by maintaining a high pressure of turgor in the tissue so that the 

production of latex obtained more than without stimulants. However, in treatment e4 with dose 

ethephon 1.2 cc tree-1 the volume of latex obtained decreased ie 912.22 ml, this occurs because each 

rubber plant has a maximum latex flow rate, so even though the higher dosages of etephon did not 

affect the volume resulting from. 

While in the tapping frequency (wireline) treatment performed, the 4-day tapping frequency 

treatment gives the highest volume of latex which is 859.8 ml, when compared with the 3-day 

frequency treatment reaches 804.67 m and the 2-day frequensy yields the latex volume of 636.33 ml. It 

has been explained in the latex flow rate, that the lower the tapping intensity the higher the latex flow 

rate will be. This occurs because the plant does not experience stress from the depletion of water in the 

tissues so that the biosynthesis of enzymes, sucrose, and proteins in the vascular tissue is not disturbed, 

so with lower intensity tapping will produce larger latex volumes than the high intensity of tapping. 

Here is a graph of the relationship between the doses of etephon given by the tapping frequency 

performed. 

 

Figure 5 

Based on Figure 5 it can be seen that the relationship between the dose ethephon and the above 

tapping frequency can be concluded that the dosage of ethephon correlates positively to the amount of 

latex volume produced. This means that the higher dosage given ethephon, then the volume of latex 
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obtained more. The frequency of tapping is negatively correlated to the volume of latex produced. This 

means that the more intense the frequency of tapping that is done to eat the latex volume that gets 

lower. 

Dry Rubber Content (%) 

The dry rubber content is a heavy solid rubber content computed in percent (%). This dry rubber 

content becomes a determinant in rubber selling price. Handling of results in both latex and coagulant 

determines the value of dry rubber content (DRC). Some of the factors that may affect the field of dry 

rubber content such as: tapping techniques, climate (rain or not), leaves of the plant (autumn leaves or 

leaf growth stage in the canopy), clones, use of stimulants. Giving the stimulant gives a considerable 

influence on the percentage of the DRC (Siregar & Suhendry, 2013). 

Table 3 

Based on the analysis of variation of dose ethephon and tapping frequency, there was no interaction 

at the resulting dry rubber content (Figure 6). 

Description: Figures marked with the same small letters in a single column are not significantly 

different according to Duncan's advanced test at a 5%. 

 

Figure 6 

Based on the analysis of variation of dose ethephon and tapping frequency, there was no interaction 

in the resulting dry rubber content. In Table 3 it was shown that dosing etephere and tapping frequency 

had a negative effect on the percentage of rubber content, which in the treatment of e0 without giving 

ethephon gave a larger percentage of 39.57%, followed by treatment with 0.3 cc dose of tree-1 i. e. 

38.07%, e2 with dose 0.6 cc of tree-1 that is: 36.91%, e3 with giving dose 0.9 cc tree-1 that is: 35.24%, 

and at treatment e4 that is by giving dose ethephon 1.2 cc tree-1 shows the lowest DRC value that is 

equal to 31.61%. In accordance with the results of research conducted by Fahmi et al. (2015) that the 

higher dose ethephon given the value of DRC percentage will decrease. In the tapping frequency 

treatment, the frequency treatment of tapping two days once showed a lower DRC value which is 

about 35.41% , significantly different from the frequency of tapping treatment once every 4 days that 

reach 37.44%, but not significantly different in wiretapping frequency treatment once every 3 days 

which is about 35.99%. 

The low percentage of these treatments, presumably caused by the influence of dosages of 

ethephon, is too large. The decrease in the DRC presentance occurring at the time of this study is in 
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line with Siregar and Suhendry's (2013) opinion that giving stimulants can reduce the percentage of 

dry rubber content by 3%. From the results of the analysis there was a decrease in dry rubber content 

occurred in each treatment? Here is a graph of the relationship between the given dosage ofethephon 

and the frequency of tapping applied. 

Based on Figure 5 relationship between the dosage ofethephon and the tapping frequency is 

quadratic, and the relationship between the effect of dosage of ethephon inversely on the dryrubber 

content, meaning the greater the dosageethephon given the dry rubber content is lower, as well as the 

relationship between the frequency of tapping on the percentage value of rubber content, the more 

intensive the rubber tapping frequency is, the percentage of the dry rubber content is lower. 

The dry rubber content is a measurable parameter indicating the percentage of rubber amount 

contained in latex. So the higher the rubber content in latex means that the distance of the rubber 

molecule in the latex is closer and the amount of water in the latex is less, whereas the lower the 

rubber content in the latex means the amount of water contained in the latex is greater and the distance 

between the latex molecules in the latex goes further (Kunjet et al., 2013; Sainoi, & Sdoodee, 2012; 

Elly, 2006). 

 

Conclusion 

Based on the results of research conducted it can be drawn conclusion as follow. Application of 

ethephon dosage and tapping frequency did not showed any interaction. Dosage of ethephon 0.9 was 

able to increase latex flow rate to 0.46 ml min-1 and fresh latex volume equal to 63% that is: 984.44 

ml, and 4 day tapping frequency increase latex flow rate equal to 0.42 ml min-1 and fresh latex volume 

of 859.8 ml. Treatment of ethephon dosage of 0.3 cc of tree-1 yielded the dry rubber content better than 

the dosages of ethephon other than  38.07% and frequency treatment  of tapping 4 days once give the 

highest percentage value of highest dry rubber that is equal to 37.44%, compared with other 

treatments. 
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Fig. 1. Stimulant application 

 

Fig. 2. Tapping 

 
 

 

 

 

 

 

 

 

Fig. 3. Latex accumulation 
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Fig. 4. Relation of Ethephon Dosages and Tapping Frequencies and Its Effect on Latex Flow Rates 

 

 

Fig. 5. The graph of the ethephon dosage and the fre- quency of tapping effect on fresh volume of 

latex 

 

 

 
 

Fig. 6. The graph of the ethephon dosage and the fre- quency of tapping effect on dry rubber 

content 
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Table 1. Average latex flow rate (ml min-1) rubber plant with various dosages of stimulant ethephon and 

tapping frequency 
 

Dosage of Ethephon Latex Flow Rate (ml min-1) 

e
0
 0.18 a 

e
1
 0.33 b 

e
2
 0.41 c 

e
4
 0.43 c 

e
3
 0.46 c 

Tapping Frequency 

f
1

 0.3 a 

f
2

 0.37 b 

f
3

 0.42 b 

Notes: Figures marked with the same italic in the same column are not significantly different based on Duncan’s test at a 5% 

 

Table 2. Average of fresh volume (ml) of latex with varying dosages of stimulant ethephon and frequency of 
tapping 
 

Dosages of Ethephon Fresh Volume of Latex (ml) 

e
0
 380.22 a 

e
1
 691.11 b 

e
2
 866.67 c 

e
4
 912.22 cd 

e
3
 984.44 d 

Tapping Frequncies 

f
1

 636.33 a 

f
2

 804.67 b 

f
3

 859.80 c 

Notes: Figures marked with the same italic in the same column are not significantly different based on Duncan’s test at a 5% 

 

Table 3. Average dry rubber content (%) of rubber plant with various dosage of stimulant ethephon 

and frequency of tapping 
 

Dosages of Ethephon Dry Rubber Content (%) 

e
4
 31.61 a 

e
3
 35.24 b 

e
2
 36.91 c 

e
1
 38.07 d 

e
0
 39.57 e 

Tapping Frequencies  

f
1

 35.41 a 

f
2

 35.99 a 

f
3

 37.44 b 

Notes: Figures marked with the same italic in the same column are not significantly different based on Duncan’s test at a 5% 
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Abstract 

Budiasih, R., Salim, M. A., Apriani, I., Hasani, S. & Subandi, M. (2020). Effect of stimulant 

(ethephon) application and tapping frequency on latex production of rubber tree (Hevea brasiliensis 

Muell. Arg.). Bulg. J. Agric. Sci., 26 (4), 

The stimulant ethephon application and tapping frequency are alternative waysto increase the latex 

production. The experiment was conducted to examine the effects of different dosages of ethephon and tapping 

frequencies on the rubber crop production. The research was conducted in district of Bengkulu province from 

June to August, 2016. The method used was the randomized block design (RBD) factorial with two factors; the 

first factor was the ethephon dosage consisting of five levels: e0 = 0 cc trees-1, e1 = 0.3 cc trees-1, e2 = 0.6 cc trees-

1, e3 = 0.9 cc trees-1, and e4 = 1.2 cc trees-1, the second factor was the tapping frequency consisting of three 

levels: f1 = frequency of 2 days, f2= frequency of 3 days, and f3 = frequency of 4 days. Therefore, there were15 

combinations of treatments repeated three times. The further test used was Duncan's Multiple Range Test at 5%. 

The results showed that there was no interaction effect between the dosage and tapping frequency of ethephon on 

all observed parameters. The effect of 0.9 cc trees-1ethephon doses was able to increase the flow rate of latex by 

0.46 ml min-1and 63% fresh latex volume, while the tapping frequency of f3 increased latex flow rate by 0.42 ml 

min-1and fresh latex volume by 859.8 ml. In the dry rubber content parameters, the ethephon dosing at 0.3 cc 

trees-1 produced 38.07%. On the other hand, frequency of 4 days tapping resulted 37.44% less than other 

treatments. 

Keywords: Ethephon; frequency; latex; tapping 

 

Introduction 

Rubber plant (Hevea brasiliensis Muell. Arg.) is one of the leading plantation commodities that 

have contributed a lot in Indonesia's economy? Rubber plants in Indonesia is not only cultivated by 

state-owned plantations, but also cultivated by the private sector and the small holders. In the year 

2014, Indonesia was the 2nd largest producing country of latex after Thailand with latex production of 
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2982 t. Rubber production in Indonesia is still low, reaching only 1.080 kg per ha per year compared 

to Thailand which reaches production 1800 kg per hectare per year, Indonesia has the largest rubber 

plantation in the world reaching 3.65 million ha (Subandi et al., 2018);  the Directorate General of 

Agro Industry, 2015), 

Although the area of jrubber plantation is still growing, the productivity and production of rubber 

in Indonesia is not increasing. This low productivity is influenced by the tapping technique that has not 

been efficient yet. This occurs because the tapping is done on the traditional tapping technique, after 

noon tapping and the routine frequency of tapping. 

The rubber tapping technique used will affect the production rate of latex produced and determine 

the economic life of the plant. One of them is applying ethephon stimulant and set the frequency of 

tapping. The use of this stimulant is aimed at improving the results of latex (Setyamidjaja, 2003; 

Setiawan & Andoko, 2008). Stimulant ethephon or 2-chlorethyl phosphonic acid is an ethylene-

producing group. If ethephonis applied to the plant tissue, ethylene gases will be able to maintain 

turgor pressure in the latex vessel tissue, thus increasing the duration of latex flow and increasing the 

in situ latex regeneration activity in rubber plants and inhibiting the occlusion of latex vessels that are 

cut off due to tapping (Saptono et al., 2014). 

The RRIMFLOW System involves an effective and practical method for gaseous stimulation of  

rubber  trees which  in combination with  the tapping of novel mini cuts (5 cm length) or of short cuts 

of 10 cm length on reduced frequencies (d/3  or  d/4), increases the yield productivity several fold  

above  that of  trees  tapped on conventional tapping  and   stimulation  systems. The  method  which  

employs  several specifically designed components involves  intermittent  application  of  a  pulse of 

ethylene gas through  a  one  way  inflow  valve  into  a  PVC applicator fixed  over  an  area  on  the 

bark of the rubber tree  adjacent  or  below the tapping  cut.  Trees tapped 24 to 48 hours after gaseous 

stimulation, produce large volumes of latex over several hours of prolonged flow (Lim Chin Hock & 

Sivakumaran, 2003). 

There is some problems caused with the RRIMFLOW system that this system is not applied in 

many plantations. Planters are applying the former system. 

The frequency of intercepts is the time-lapse of intercepts with units of time in days (d), weeks (w), 

months (m), and years (y). This unit depends on the tapping system used. In adjusting the tapping 

frequency, the length of the incision and the intensity of tapping shall be calculated clearly and in 

detail. According to Siregar & Suhendry (2013) the frequency of tapping will determine the amount of 

production in rubber plants, especially in dry rubber (dry rubber content). 
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Tapping is an act of placing or cutting the latex vessels on the bark of the stem or branch of the 

rubber periodically so that the latex drips outward from the vessels to the bowl. Tapping is one of the 

main activities of rubber plantation business (Dian et al., 2017; Writer Team of Penebar Swadaya, 

2008). In order to obtain a high latex result of ethephon stimulant should be combined with the 

frequency of tapping done, because the tapping technique is done in latex intercepts greatly affect the 

final quality of latex produced. 

 

Materials and Methods 

This research was done in Bengkulu Province. The materials used in this research are rubber trees 

planted in 2007 (10 years old), 2.5% ethephonstimulan, water, as for the tool used in this research such 

as tapping knife, ruler, ring, mall, tape-meter, tapping bowl, gap tapping, brusher, teapot, measuring 

pipette, bucket, metrolax, stationery and camera. 

This research was conducted experimentally using Randomize Block Design (RBD) factorial of 2 

factors. The design consisted of 15 treatments and 3 groups, to obtain 45 trial units. Each experimental 

unit consists of 2 plants, so the total of rubber plant used is 90 rubber plants. The treatments performed 

in this study were: The first factor was the ethephon dose consisting of five levels: e0 = 0 cc tree-1, e1 

= 0.3 cc tree-1, e2 = 0.6 cc tree-1, e3 = 0.9 cc tree-1, and e4 = 1.2 cc tree-1, and the second factor is the 

tapping frequency consisting of 3 levels: f1 = frequency 2 days, f2 = frequency 3 days, f3 = frequency 4 

days. Supporting parameters were temperature, humidity, rainfall, lenth of Trunk circle, and Thick of 

the bark. The main parameters observed were latex flow rate, latex volume, and dry rubber content. 

Data obtained from the results of the research were analyzed using variance based on linear model. 

The result of significant variance analysis was tested further with Duncan Multiple Range Test at 5% 

level. Figures 1, 2 and 3 show the application of stimulant and the tapping. 

 

Figures 1, 2, 3 

 

Results and Discussion 

Supporting Parameters 

Climatic Circumstances during the Experiment 

Observation on temperature and humidity were done every time the tapping was done. The 

average temperature of the air in the morning (at 6 am) during the study took place on average ranging 

between 20.69°C and 28.74°C in the early afternoon (at 14 pm). 
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The rainfall that occurred during the study took place around 42 mm. Rainfall is very influential 

on the availability of groundwater (Khoiriyah, 2014; Irsal et al., 2015). Further availability of 

groundwater will affect latex production. The impact of prominent climate change will affect and 

decrease the production. Drought is very influential on the productivity and quality of rubber products 

(Irsal et al., 2015). This is because climate has an important role in supporting the growth and 

production of crops. According to Estiningtyas et al. (2000); Subandi et al. (2017); Subandi et al. 

(2018a) accurate climate information is indispensable in supporting agricultural development. 

 

Curls and Bark Thickness 

The length of girth is aindication of the growth of rubber plant, because the result of rubber plant in 

the form of latex is processed from the bark. According to Hamzah & Gomez (1982) qoated by 

Koryati (2004) girth has a significant relationship with the initial volume of latex flow, total latex 

volume, and the blockage index (IP). The girth is an important criterion for tapping rubber plants. In 

the standard provision of tapering (exploitation) the girth should be 45 cm measured at a height of 130 

cm from the grafting linkage with a bark thickness of at least 7 mm (Siregar & Suhendry, 2013). 

Rubber plant stems used in this study averaged 73.59 cm. 

The thickness of leather wrapping (stem bark) in rubber plants is influenced by the gene and the 

type of clone rubber itself. The thickness of the bark will affect the number of latex vessels in the bark 

and have a positive effect on latex production (Surbakti et al., 2015). The average thickness of bark in 

the rubber plant used in the study was 0.98 cm. 

 

Main Parameters 

Latex flow rate (ml min-1) 

Observation of latex rate velocity is intended to determine the latex flow pattern. At first the latex 

stream is fast, then slows down and eventually stops. Slow or rapid latex flow when tapped affects the 

high and low latex productions. The faster and longer the latex time to flow, makahasil latex is more 

and more. From the research conducted the pattern of latex flow for each treatment is different. The 

difference in latex flow patterns is caused by the many latex vessels that are cut off and the dosages of 

etephon are given so that the results are different. 

Based on Table 1 it can be seen that giving ethephon stimulant can increase latex flow rate. Giving 

stimulant ethephon 0 cc tree-1 resulted in smaller flow rate i.e. 0.18 ml min-1 compared with ethephon 

stimulation 0.3-1.2 cc tree-1. This occurs because the turgor pressure on the latex vessel cell wall lasts 

shorter so that the latex flow time becomes shorter and the resulting latex becomes less. Based on data 

of observation of latex flow rate at treatment of e3 with dose ethephon 0.9 cc tree-1 tended to show 
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highest increase from other treatment that is: 0.46 ml min-1. This is because the ethephon stimulant is 

able to sustain a longer and more latex drainage compared to without the use of ethephon stimulants. 

While on treatment e4 with dose of stimulant ethephon given 1.2 cc tree-1 latex flow rate did not 

increase and decreased. It is assumed that the dosage of etephon given is too high from the dose 

required to produce the maximum latex flow rate, so that the condition occurs luxury consumption and 

if used in a long time can cause damage to productive plants. 

 

Table 1 

Figure 4 

Based on Figure 4 it can be seen that the dosing of the ethephon dose is very influential on the large 

latex flow rate. The larger the dose of etphone is given, the latex flow rate will be faster and higher, 

but the dosage of ethephon which is too large or excessive causes a decrease in flow rate latex. 

(Subronto & Harris, 1997; Lubis, 2015) states that flow velocity describes the flow of latex per unit of 

time per tap flow length passed by. Velocity is positively correlated with production. According to 

Jacob et al. (1989) in Wulandari (2015) the latex flow rate is influenced by latex flow physiology that 

includes a blockage index, lutoid stability and water influx in the latex flow region. 

Whereas in the tapping frequency treatment performed, the f1 treatment once every 2 days has a 

smaller flow rate that is: 0.3 ml min-1 between 3 days treatment i. e. 0.37 ml min-1 and 4 days i.e. 0.42 

ml min-1. This occurs because more intensive intercepts will result in lower flow rates due to fluid 

depletion in plant tissue, causing latex photosynthesis and biocynthetic processes in the tissues to be 

disturbed. In accordance with the views of Salisbury & Ross (1992) that water shortages in plant tissue 

would inhibit protein synthesis, resulting in a significant decrease in yield and even the cause of death 

in plants. According to Siregar (1995) tapping is too intensive to cause the disease Bround Bast (BB), 

which is a response from the exhaustion of plant physiology due to tapping too intensively, especially 

if the tapping is accompanied by the use of stimulants. 

At 3-days wiretapping and 4-days wiretapping latex flow rates are increasing, this is because the 

latex-correction flow rate is negatively correlated with the tapping frequency. This means that the 

lower the intensity of tapping the latex flow rate will be higher and affect the volume of fresh latex 

obtained. 

Fresh latex volume 

In accordance with Boerhendy's (1988) assertion that the slow flow of latex during intercept has an 

effect on latex production. The sooner and longer the latex flows, the latex produced will be more and 
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more. According to Siregar and Suhendry (2013), the productivity in the volume units of intercepts 

obtained by using ethephon stimulants should be 40% higher when compared with non-etephonated 

tapping. Based on the results of analysis of variance, the dosing of stimulant ethephon significantly 

affects to the volume of latex that dihasikan. The increase in each treatment occurred by 40%-63% in 

each treatment. 

Table 2 

Based on Table 2 it can be seen that dosing of stimulant ethephon can increase the volume of fresh 

latex. This can be seen from the treatment of e1 with dose ethephon 0.3 cc of tree-1 yielding latex 

volume equal to 691.11 ml, treatment e2 with dose ethephon 0.6 cc tree-1 yielding latex volume equal 

to 866.67 and treatment e3 with administration dose ethephon 0.9 cc tree-1 yielded a volume of 984.44 

ml, in the treatment e3 (0.9 cc tree-1) showed the best results compared to other dosages. Allegedly 

giving stimulants to rubber plants that can boost latex production of rubber plants. In accordance with 

the opinion of Siregar & Suhendry (2013) that the provision of stimulant serves to extend the latex 

drainage through cell physiology by maintaining a high pressure of turgor in the tissue so that the 

production of latex obtained more than without stimulants. However, in treatment e4 with dose 

ethephon 1.2 cc tree-1 the volume of latex obtained decreased ie 912.22 ml, this occurs because each 

rubber plant has a maximum latex flow rate, so even though the higher dosages of etephon did not 

affect the volume resulting from. 

While in the tapping frequency (wireline) treatment performed, the 4-day tapping frequency 

treatment gives the highest volume of latex which is 859.8 ml, when compared with the 3-day 

frequency treatment reaches 804.67 m and the 2-day frequensy yields the latex volume of 636.33 ml. It 

has been explained in the latex flow rate, that the lower the tapping intensity the higher the latex flow 

rate will be. This occurs because the plant does not experience stress from the depletion of water in the 

tissues so that the biosynthesis of enzymes, sucrose, and proteins in the vascular tissue is not disturbed, 

so with lower intensity tapping will produce larger latex volumes than the high intensity of tapping. 

Here is a graph of the relationship between the doses of etephon given by the tapping frequency 

performed. 

 

Figure 5 

Based on Figure 5 it can be seen that the relationship between the dose ethephon and the above 

tapping frequency can be concluded that the dosage of ethephon correlates positively to the amount of 

latex volume produced. This means that the higher dosage given ethephon, then the volume of latex 
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obtained more. The frequency of tapping is negatively correlated to the volume of latex produced. This 

means that the more intense the frequency of tapping that is done to eat the latex volume that gets 

lower. 

Dry Rubber Content (%) 

The dry rubber content is a heavy solid rubber content computed in percent (%). This dry rubber 

content becomes a determinant in rubber selling price. Handling of results in both latex and coagulant 

determines the value of dry rubber content (DRC). Some of the factors that may affect the field of dry 

rubber content such as: tapping techniques, climate (rain or not), leaves of the plant (autumn leaves or 

leaf growth stage in the canopy), clones, use of stimulants. Giving the stimulant gives a considerable 

influence on the percentage of the DRC (Siregar & Suhendry, 2013). 

Table 3 

Based on the analysis of variation of dose ethephon and tapping frequency, there was no interaction 

at the resulting dry rubber content (Figure 6). 

Description: Figures marked with the same small letters in a single column are not significantly 

different according to Duncan's advanced test at a 5%. 

 

Figure 6 

Based on the analysis of variation of dose ethephon and tapping frequency, there was no interaction 

in the resulting dry rubber content. In Table 3 it was shown that dosing etephere and tapping frequency 

had a negative effect on the percentage of rubber content, which in the treatment of e0 without giving 

ethephon gave a larger percentage of 39.57%, followed by treatment with 0.3 cc dose of tree-1 i. e. 

38.07%, e2 with dose 0.6 cc of tree-1 that is: 36.91%, e3 with giving dose 0.9 cc tree-1 that is: 35.24%, 

and at treatment e4 that is by giving dose ethephon 1.2 cc tree-1 shows the lowest DRC value that is 

equal to 31.61%. In accordance with the results of research conducted by Fahmi et al. (2015) that the 

higher dose ethephon given the value of DRC percentage will decrease. In the tapping frequency 

treatment, the frequency treatment of tapping two days once showed a lower DRC value which is 

about 35.41% , significantly different from the frequency of tapping treatment once every 4 days that 

reach 37.44%, but not significantly different in wiretapping frequency treatment once every 3 days 

which is about 35.99%. 

The low percentage of these treatments, presumably caused by the influence of dosages of 

ethephon, is too large. The decrease in the DRC presentance occurring at the time of this study is in 
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line with Siregar and Suhendry's (2013) opinion that giving stimulants can reduce the percentage of 

dry rubber content by 3%. From the results of the analysis there was a decrease in dry rubber content 

occurred in each treatment? Here is a graph of the relationship between the given dosage ofethephon 

and the frequency of tapping applied. 

Based on Figure 5 relationship between the dosage ofethephon and the tapping frequency is 

quadratic, and the relationship between the effect of dosage of ethephon inversely on the dryrubber 

content, meaning the greater the dosageethephon given the dry rubber content is lower, as well as the 

relationship between the frequency of tapping on the percentage value of rubber content, the more 

intensive the rubber tapping frequency is, the percentage of the dry rubber content is lower. 

The dry rubber content is a measurable parameter indicating the percentage of rubber amount 

contained in latex. So the higher the rubber content in latex means that the distance of the rubber 

molecule in the latex is closer and the amount of water in the latex is less, whereas the lower the 

rubber content in the latex means the amount of water contained in the latex is greater and the distance 

between the latex molecules in the latex goes further (Kunjet et al., 2013; Sainoi, & Sdoodee, 2012; 

Elly, 2006). 

 

Conclusion 

Based on the results of research conducted it can be drawn conclusion as follow. Application of 

ethephon dosage and tapping frequency did not showed any interaction. Dosage of ethephon 0.9 was 

able to increase latex flow rate to 0.46 ml min-1 and fresh latex volume equal to 63% that is: 984.44 

ml, and 4 day tapping frequency increase latex flow rate equal to 0.42 ml min-1 and fresh latex volume 

of 859.8 ml. Treatment of ethephon dosage of 0.3 cc of tree-1 yielded the dry rubber content better than 

the dosages of ethephon other than  38.07% and frequency treatment  of tapping 4 days once give the 

highest percentage value of highest dry rubber that is equal to 37.44%, compared with other 

treatments. 
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Abstract 

Budiasih, R., Salim, M. A., Apriani, I., Hasani, S. & Subandi, M. (2020). Effect of stimulant 

(ethephon) application and tapping frequency on latex production of rubber tree (Hevea brasiliensis 

Muell. Arg.). Bulg. J. Agric. Sci., 26 (4), 

The stimulant ethephon application and tapping frequency are alternative waysto increase the latex 

production. The experiment was conducted to examine the effects of different dosages of ethephon and tapping 

frequencies on the rubber crop production. The research was conducted in district of Bengkulu province from 

June to August, 2016. The method used was the randomized block design (RBD) factorial with two factors; the 

first factor was the ethephon dosage consisting of five levels: e0 = 0 cc trees-1, e1 = 0.3 cc trees-1, e2 = 0.6 cc trees-

1, e3 = 0.9 cc trees-1, and e4 = 1.2 cc trees-1, the second factor was the tapping frequency consisting of three 

levels: f1 = frequency of 2 days, f2= frequency of 3 days, and f3 = frequency of 4 days. Therefore, there were15 

combinations of treatments repeated three times. The further test used was Duncan's Multiple Range Test at 5%. 

The results showed that there was no interaction effect between the dosage and tapping frequency of ethephon on 

all observed parameters. The effect of 0.9 cc trees-1ethephon doses was able to increase the flow rate of latex by 

0.46 ml min-1and 63% fresh latex volume, while the tapping frequency of f3 increased latex flow rate by 0.42 ml 

min-1and fresh latex volume by 859.8 ml. In the dry rubber content parameters, the ethephon dosing at 0.3 cc 

trees-1 produced 38.07%. On the other hand, frequency of 4 days tapping resulted 37.44% less than other 

treatments. 

Keywords: Ethephon; frequency; latex; tapping 
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Rubber plant (Hevea brasiliensis Muell. Arg.) is one of the leading plantation commodities that 

have contributed a lot in Indonesia's economy? Rubber plants in Indonesia is not only cultivated by 

state-owned plantations, but also cultivated by the private sector and the small holders. In the year 

2014, Indonesia was the 2nd largest producing country of latex after Thailand with latex production of 

2982 t. Rubber production in Indonesia is still low, reaching only 1.080 kg per ha per year compared 

to Thailand which reaches production 1800 kg per hectare per year, Indonesia has the largest rubber 

plantation in the world reaching 3.65 million ha (Subandi et al., 2018);  the Directorate General of 

Agro Industry, 2015), 

Although the area of jrubber plantation is still growing, the productivity and production of rubber 

in Indonesia is not increasing. This low productivity is influenced by the tapping technique that has not 

been efficient yet. This occurs because the tapping is done on the traditional tapping technique, after 

noon tapping and the routine frequency of tapping. 

The rubber tapping technique used will affect the production rate of latex produced and determine 

the economic life of the plant. One of them is applying ethephon stimulant and set the frequency of 

tapping. The use of this stimulant is aimed at improving the results of latex (Setyamidjaja, 2003; 

Setiawan & Andoko, 2008). Stimulant ethephon or 2-chlorethyl phosphonic acid is an ethylene-

producing group. If ethephonis applied to the plant tissue, ethylene gases will be able to maintain 

turgor pressure in the latex vessel tissue, thus increasing the duration of latex flow and increasing the 

in situ latex regeneration activity in rubber plants and inhibiting the occlusion of latex vessels that are 

cut off due to tapping (Saptono et al., 2014). 

The RRIMFLOW System involves an effective and practical method for gaseous stimulation of  

rubber  trees which  in combination with  the tapping of novel mini cuts (5 cm length) or of short cuts 

of 10 cm length on reduced frequencies (d/3  or  d/4), increases the yield productivity several fold  

above  that of  trees  tapped on conventional tapping  and   stimulation  systems. The  method  which  

employs  several specifically designed components involves  intermittent  application  of  a  pulse of 

ethylene gas through  a  one  way  inflow  valve  into  a  PVC applicator fixed  over  an  area  on  the 

bark of the rubber tree  adjacent  or  below the tapping  cut.  Trees tapped 24 to 48 hours after gaseous 

stimulation, produce large volumes of latex over several hours of prolonged flow (Lim Chin Hock & 

Sivakumaran, 2003). 

There is some problems caused with the RRIMFLOW system that this system is not applied in 

many plantations. Planters are applying the former system. 

The frequency of intercepts is the time-lapse of intercepts with units of time in days (d), weeks (w), 

months (m), and years (y). This unit depends on the tapping system used. In adjusting the tapping 
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frequency, the length of the incision and the intensity of tapping shall be calculated clearly and in 

detail. According to Siregar & Suhendry (2013) the frequency of tapping will determine the amount of 

production in rubber plants, especially in dry rubber (dry rubber content). 

Tapping is an act of placing or cutting the latex vessels on the bark of the stem or branch of the 

rubber periodically so that the latex drips outward from the vessels to the bowl. Tapping is one of the 

main activities of rubber plantation business (Dian et al., 2017; Writer Team of Penebar Swadaya, 

2008). In order to obtain a high latex result of ethephon stimulant should be combined with the 

frequency of tapping done, because the tapping technique is done in latex intercepts greatly affect the 

final quality of latex produced. 

 

Materials and Methods 

This research was done in Bengkulu Province. The materials used in this research are rubber trees 

planted in 2007 (10 years old), 2.5% ethephonstimulan, water, as for the tool used in this research such 

as tapping knife, ruler, ring, mall, tape-meter, tapping bowl, gap tapping, brusher, teapot, measuring 

pipette, bucket, metrolax, stationery and camera. 

This research was conducted experimentally using Randomize Block Design (RBD) factorial of 2 

factors. The design consisted of 15 treatments and 3 groups, to obtain 45 trial units. Each experimental 

unit consists of 2 plants, so the total of rubber plant used is 90 rubber plants. The treatments performed 

in this study were: The first factor was the ethephon dose consisting of five levels: e0 = 0 cc tree-1, e1 

= 0.3 cc tree-1, e2 = 0.6 cc tree-1, e3 = 0.9 cc tree-1, and e4 = 1.2 cc tree-1, and the second factor is the 

tapping frequency consisting of 3 levels: f1 = frequency 2 days, f2 = frequency 3 days, f3 = frequency 4 

days. Supporting parameters were temperature, humidity, rainfall, lenth of Trunk circle, and Thick of 

the bark. The main parameters observed were latex flow rate, latex volume, and dry rubber content. 

Data obtained from the results of the research were analyzed using variance based on linear model. 

The result of significant variance analysis was tested further with Duncan Multiple Range Test at 5% 

level. Figures 1, 2 and 3 show the application of stimulant and the tapping. 

 

Figures 1, 2, 3 

 

Results and Discussion 

Supporting Parameters 

Climatic Circumstances during the Experiment 
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Observation on temperature and humidity were done every time the tapping was done. The 

average temperature of the air in the morning (at 6 am) during the study took place on average ranging 

between 20.69°C and 28.74°C in the early afternoon (at 14 pm). 

The rainfall that occurred during the study took place around 42 mm. Rainfall is very influential 

on the availability of groundwater (Khoiriyah, 2014; Irsal et al., 2015). Further availability of 

groundwater will affect latex production. The impact of prominent climate change will affect and 

decrease the production. Drought is very influential on the productivity and quality of rubber products 

(Irsal et al., 2015). This is because climate has an important role in supporting the growth and 

production of crops. According to Estiningtyas et al. (2000); Subandi et al. (2017); Subandi et al. 

(2018a) accurate climate information is indispensable in supporting agricultural development. 

 

Curls and Bark Thickness 

The length of girth is aindication of the growth of rubber plant, because the result of rubber plant in 

the form of latex is processed from the bark. According to Hamzah & Gomez (1982) qoated by 

Koryati (2004) girth has a significant relationship with the initial volume of latex flow, total latex 

volume, and the blockage index (IP). The girth is an important criterion for tapping rubber plants. In 

the standard provision of tapering (exploitation) the girth should be 45 cm measured at a height of 130 

cm from the grafting linkage with a bark thickness of at least 7 mm (Siregar & Suhendry, 2013). 

Rubber plant stems used in this study averaged 73.59 cm. 

The thickness of leather wrapping (stem bark) in rubber plants is influenced by the gene and the 

type of clone rubber itself. The thickness of the bark will affect the number of latex vessels in the bark 

and have a positive effect on latex production (Surbakti et al., 2015). The average thickness of bark in 

the rubber plant used in the study was 0.98 cm. 

 

Main Parameters 

Latex flow rate (ml min-1) 

Observation of latex rate velocity is intended to determine the latex flow pattern. At first the latex 

stream is fast, then slows down and eventually stops. Slow or rapid latex flow when tapped affects the 

high and low latex productions. The faster and longer the latex time to flow, makahasil latex is more 

and more. From the research conducted the pattern of latex flow for each treatment is different. The 

difference in latex flow patterns is caused by the many latex vessels that are cut off and the dosages of 

etephon are given so that the results are different. 

Based on Table 1 it can be seen that giving ethephon stimulant can increase latex flow rate. Giving 

stimulant ethephon 0 cc tree-1 resulted in smaller flow rate i.e. 0.18 ml min-1 compared with ethephon 
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stimulation 0.3-1.2 cc tree-1. This occurs because the turgor pressure on the latex vessel cell wall lasts 

shorter so that the latex flow time becomes shorter and the resulting latex becomes less. Based on data 

of observation of latex flow rate at treatment of e3 with dose ethephon 0.9 cc tree-1 tended to show 

highest increase from other treatment that is: 0.46 ml min-1. This is because the ethephon stimulant is 

able to sustain a longer and more latex drainage compared to without the use of ethephon stimulants. 

While on treatment e4 with dose of stimulant ethephon given 1.2 cc tree-1 latex flow rate did not 

increase and decreased. It is assumed that the dosage of etephon given is too high from the dose 

required to produce the maximum latex flow rate, so that the condition occurs luxury consumption and 

if used in a long time can cause damage to productive plants. 

 

Table 1 

Figure 4 

Based on Figure 4 it can be seen that the dosing of the ethephon dose is very influential on the large 

latex flow rate. The larger the dose of etphone is given, the latex flow rate will be faster and higher, 

but the dosage of ethephon which is too large or excessive causes a decrease in flow rate latex. 

(Subronto & Harris, 1997; Lubis, 2015) states that flow velocity describes the flow of latex per unit of 

time per tap flow length passed by. Velocity is positively correlated with production. According to 

Jacob et al. (1989) in Wulandari (2015) the latex flow rate is influenced by latex flow physiology that 

includes a blockage index, lutoid stability and water influx in the latex flow region. 

Whereas in the tapping frequency treatment performed, the f1 treatment once every 2 days has a 

smaller flow rate that is: 0.3 ml min-1 between 3 days treatment i. e. 0.37 ml min-1 and 4 days i.e. 0.42 

ml min-1. This occurs because more intensive intercepts will result in lower flow rates due to fluid 

depletion in plant tissue, causing latex photosynthesis and biocynthetic processes in the tissues to be 

disturbed. In accordance with the views of Salisbury & Ross (1992) that water shortages in plant tissue 

would inhibit protein synthesis, resulting in a significant decrease in yield and even the cause of death 

in plants. According to Siregar (1995) tapping is too intensive to cause the disease Bround Bast (BB), 

which is a response from the exhaustion of plant physiology due to tapping too intensively, especially 

if the tapping is accompanied by the use of stimulants. 

At 3-days wiretapping and 4-days wiretapping latex flow rates are increasing, this is because the 

latex-correction flow rate is negatively correlated with the tapping frequency. This means that the 

lower the intensity of tapping the latex flow rate will be higher and affect the volume of fresh latex 

obtained. 

Fresh latex volume 
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In accordance with Boerhendy's (1988) assertion that the slow flow of latex during intercept has an 

effect on latex production. The sooner and longer the latex flows, the latex produced will be more and 

more. According to Siregar and Suhendry (2013), the productivity in the volume units of intercepts 

obtained by using ethephon stimulants should be 40% higher when compared with non-etephonated 

tapping. Based on the results of analysis of variance, the dosing of stimulant ethephon significantly 

affects to the volume of latex that dihasikan. The increase in each treatment occurred by 40%-63% in 

each treatment. 

Table 2 

Based on Table 2 it can be seen that dosing of stimulant ethephon can increase the volume of fresh 

latex. This can be seen from the treatment of e1 with dose ethephon 0.3 cc of tree-1 yielding latex 

volume equal to 691.11 ml, treatment e2 with dose ethephon 0.6 cc tree-1 yielding latex volume equal 

to 866.67 and treatment e3 with administration dose ethephon 0.9 cc tree-1 yielded a volume of 984.44 

ml, in the treatment e3 (0.9 cc tree-1) showed the best results compared to other dosages. Allegedly 

giving stimulants to rubber plants that can boost latex production of rubber plants. In accordance with 

the opinion of Siregar & Suhendry (2013) that the provision of stimulant serves to extend the latex 

drainage through cell physiology by maintaining a high pressure of turgor in the tissue so that the 

production of latex obtained more than without stimulants. However, in treatment e4 with dose 

ethephon 1.2 cc tree-1 the volume of latex obtained decreased ie 912.22 ml, this occurs because each 

rubber plant has a maximum latex flow rate, so even though the higher dosages of etephon did not 

affect the volume resulting from. 

While in the tapping frequency (wireline) treatment performed, the 4-day tapping frequency 

treatment gives the highest volume of latex which is 859.8 ml, when compared with the 3-day 

frequency treatment reaches 804.67 m and the 2-day frequensy yields the latex volume of 636.33 ml. It 

has been explained in the latex flow rate, that the lower the tapping intensity the higher the latex flow 

rate will be. This occurs because the plant does not experience stress from the depletion of water in the 

tissues so that the biosynthesis of enzymes, sucrose, and proteins in the vascular tissue is not disturbed, 

so with lower intensity tapping will produce larger latex volumes than the high intensity of tapping. 

Here is a graph of the relationship between the doses of etephon given by the tapping frequency 

performed. 

 

Figure 5 
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Based on Figure 5 it can be seen that the relationship between the dose ethephon and the above 

tapping frequency can be concluded that the dosage of ethephon correlates positively to the amount of 

latex volume produced. This means that the higher dosage given ethephon, then the volume of latex 

obtained more. The frequency of tapping is negatively correlated to the volume of latex produced. This 

means that the more intense the frequency of tapping that is done to eat the latex volume that gets 

lower. 

Dry Rubber Content (%) 

The dry rubber content is a heavy solid rubber content computed in percent (%). This dry rubber 

content becomes a determinant in rubber selling price. Handling of results in both latex and coagulant 

determines the value of dry rubber content (DRC). Some of the factors that may affect the field of dry 

rubber content such as: tapping techniques, climate (rain or not), leaves of the plant (autumn leaves or 

leaf growth stage in the canopy), clones, use of stimulants. Giving the stimulant gives a considerable 

influence on the percentage of the DRC (Siregar & Suhendry, 2013). 

Table 3 

Based on the analysis of variation of dose ethephon and tapping frequency, there was no interaction 

at the resulting dry rubber content (Figure 6). 

Description: Figures marked with the same small letters in a single column are not significantly 

different according to Duncan's advanced test at a 5%. 

 

Figure 6 

Based on the analysis of variation of dose ethephon and tapping frequency, there was no interaction 

in the resulting dry rubber content. In Table 3 it was shown that dosing etephere and tapping frequency 

had a negative effect on the percentage of rubber content, which in the treatment of e0 without giving 

ethephon gave a larger percentage of 39.57%, followed by treatment with 0.3 cc dose of tree-1 i. e. 

38.07%, e2 with dose 0.6 cc of tree-1 that is: 36.91%, e3 with giving dose 0.9 cc tree-1 that is: 35.24%, 

and at treatment e4 that is by giving dose ethephon 1.2 cc tree-1 shows the lowest DRC value that is 

equal to 31.61%. In accordance with the results of research conducted by Fahmi et al. (2015) that the 

higher dose ethephon given the value of DRC percentage will decrease. In the tapping frequency 

treatment, the frequency treatment of tapping two days once showed a lower DRC value which is 

about 35.41% , significantly different from the frequency of tapping treatment once every 4 days that 
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reach 37.44%, but not significantly different in wiretapping frequency treatment once every 3 days 

which is about 35.99%. 

The low percentage of these treatments, presumably caused by the influence of dosages of 

ethephon, is too large. The decrease in the DRC presentance occurring at the time of this study is in 

line with Siregar and Suhendry's (2013) opinion that giving stimulants can reduce the percentage of 

dry rubber content by 3%. From the results of the analysis there was a decrease in dry rubber content 

occurred in each treatment? Here is a graph of the relationship between the given dosage ofethephon 

and the frequency of tapping applied. 

Based on Figure 5 relationship between the dosage ofethephon and the tapping frequency is 

quadratic, and the relationship between the effect of dosage of ethephon inversely on the dryrubber 

content, meaning the greater the dosageethephon given the dry rubber content is lower, as well as the 

relationship between the frequency of tapping on the percentage value of rubber content, the more 

intensive the rubber tapping frequency is, the percentage of the dry rubber content is lower. 

The dry rubber content is a measurable parameter indicating the percentage of rubber amount 

contained in latex. So the higher the rubber content in latex means that the distance of the rubber 

molecule in the latex is closer and the amount of water in the latex is less, whereas the lower the 

rubber content in the latex means the amount of water contained in the latex is greater and the distance 

between the latex molecules in the latex goes further (Kunjet et al., 2013; Sainoi, & Sdoodee, 2012; 

Elly, 2006). 

 

Conclusion 

Based on the results of research conducted it can be drawn conclusion as follow. Application of 

ethephon dosage and tapping frequency did not showed any interaction. Dosage of ethephon 0.9 was 

able to increase latex flow rate to 0.46 ml min-1 and fresh latex volume equal to 63% that is: 984.44 

ml, and 4 day tapping frequency increase latex flow rate equal to 0.42 ml min-1 and fresh latex volume 

of 859.8 ml. Treatment of ethephon dosage of 0.3 cc of tree-1 yielded the dry rubber content better than 

the dosages of ethephon other than  38.07% and frequency treatment  of tapping 4 days once give the 

highest percentage value of highest dry rubber that is equal to 37.44%, compared with other 

treatments. 
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Abstract

Budiasih, R., Salim, M. A., Apriani, I., Hasani, S. & Subandi, M. (2020). Effect of stimulant (ethephon) application 
and tapping frequency on latex production of rubber tree (Hevea brasiliensis Muell. Arg.). Bulg. J. Agric. Sci., 26 
(4), 000–000

The stimulant ethephon application and tapping frequency are alternative waysto increase the latex production. The ex-
periment was conducted to examine the effects of different dosages of ethephon and tapping frequencies on the rubber crop 
production. The research was conducted in district of Bengkulu province from June to August, 2016. The method used was the 
randomized block design (RBD) factorial with two factors; the first factor was the ethephon dosage consisting of five levels: e0 
= 0 cc trees-1, e1 = 0.3 cc trees-1, e2 = 0.6 cc trees-1, e3 = 0.9 cc trees-1, and e4 = 1.2 cc trees-1, the second factor was the tapping 
frequency consisting of three levels: f1 = frequency of 2 days, f2= frequency of 3 days, and f3 = frequency of 4 days. Therefore, 
there were15 combinations of treatments repeated three times. The further test used was Duncan’s Multiple Range Test at 5%. 
The results showed that there was no interaction effect between the dosage and tapping frequency of ethephon on all observed 
parameters. The effect of 0.9 cc trees-1ethephon doses was able to increase the flow rate of latex by 0.46 ml min-1and 63% fresh 
latex volume, while the tapping frequency of f3 increased latex flow rate by 0.42 ml min-1and fresh latex volume by 859.8 ml. 
In the dry rubber content parameters, the ethephon dosing at 0.3 cc trees-1 produced 38.07%. On the other hand, frequency of 
4 days tapping resulted 37.44% less than other treatments.

Keywords: Ethephon; frequency; latex; tapping

Introduction

Rubber plant (Hevea brasiliensis Muell. Arg.) is one of the 
leading plantation commodities that have contributed a lot in 
Indonesia’s economy. Rubber plants in Indonesia is not only 
cultivated by state-owned plantations, but also cultivated by 
the private sector and the small holders. In the year 2014, In-
donesia was the 2nd largest producing country of latex after 
Thailand with latex production of 2982 t. Rubber production 
in Indonesia is still low, reaching only 1.080 kg per ha per year 

compared to Thailand which reaches production 1800 kg per 
hectare per year, Indonesia has the largest rubber plantation in 
the world reaching 3.65 million ha (Subandi et al., 2018); the 
Directorate General of Agro Industry, 2015),

Although the area of rubber plantation is still growing, 
the productivity and production of rubber in Indonesia is not 
increasing. This low productivity is influenced by the tapping 
technique that has not been efficient yet. This occurs because 
the tapping is done on the traditional tapping technique, after 
noon tapping and the routine frequency of tapping.
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The rubber tapping technique used will affect the 
production rate of latex produced and determine the eco-
nomic life of the plant. One of them is applying ethep-
hon stimulant and set the frequency of tapping. The use 
of this stimulant is aimed at improving the results of latex 
(Setyamidjaja, 2003; Setiawan & Andoko, 2008). Stimu-
lant ethephon or 2-chlorethyl phosphonic acid is an eth-
ylene-producing group. If ethephonis applied to the plant 
tissue, ethylene gases will be able to maintain turgor pres-
sure in the latex vessel tissue, thus increasing the duration 
of latex flow and increasing the in situ latex regeneration 
activity in rubber plants and inhibiting the occlusion of 
latex vessels that are cut off due to tapping (Saptono et 
al., 2014).

The RRIMFLOW System involves an effective and 
practical method for gaseous stimulation of rubber trees 
which in combination with the tapping of novel mini cuts 
(5 cm length) or of short cuts of 10 cm length on reduced 
frequencies (d/3 or d/4), increases the yield productivity 
several fold above that of trees tapped on conventional tap-
ping and stimulation systems. The method which employs 
several specifically designed components involves inter-
mittent application of a pulse of ethylene gas through a one 
way inflow valve into a PVC applicator fixed over an area 
on the bark of the rubber tree adjacent or below the tapping 
cut. Trees tapped 24 to 48 hours after gaseous stimulation, 
produce large volumes of latex over several hours of pro-
longed flow (Lim Chin Hock & Sivakumaran, 2003).

There is some problems caused with the RRIMFLOW 
system that this system is not applied in many plantations. 
Planters are applying the former system.

The frequency of intercepts is the time-lapse of inter-
cepts with units of time in days (d), weeks (w), months 
(m), and years (y). This unit depends on the tapping sys-
tem used. In adjusting the tapping frequency, the length of 
the incision and the intensity of tapping shall be calculat-
ed clearly and in detail. According to Siregar & Suhend-
ry (2013) the frequency of tapping will determine the 
amount of production in rubber plants, especially in dry 
rubber (dry rubber content).

Tapping is an act of placing or cutting the latex vessels 
on the bark of the stem or branch of the rubber periodi-
cally so that the latex drips outward from the vessels to 
the bowl. Tapping is one of the main activities of rub-
ber plantation business (Dian et al., 2017; Writer Team of 
Penebar Swadaya, 2008). In order to obtain a high latex 
result of ethephon stimulant should be combined with the 
frequency of tapping done, because the tapping technique 
is done in latex intercepts greatly affect the final quality 
of latex produced.

Materials and Methods

This research was done in Bengkulu Province. The 
materials used in this research are rubber trees planted in 
2007 (10 years old), 2.5% ethephonstimulan, water, as for 
the tool used in this research such as tapping knife, ruler, 
ring, mall, tape-meter, tapping bowl, gap tapping, brusher, 
teapot, measuring pipette, bucket, metrolax, stationery and 
camera.

This research was conducted experimentally using Ran-
domize Block Design (RBD) factorial of 2 factors. The de-
sign consisted of 15 treatments and 3 groups, to obtain 45 
trial units. Each experimental unit consists of 2 plants, so 
the total of rubber plant used is 90 rubber plants. The treat-
ments performed in this study were: The first factor was the 
ethephon dose consisting of five levels: e0 = 0 cc tree-1, e1 
= 0.3 cc tree-1, e2 = 0.6 cc tree-1, e3 = 0.9 cc tree-1, and e4 = 
1.2 cc tree-1, and the second factor is the tapping frequency 
consisting of 3 levels: f1 = frequency 2 days, f2 = frequency 
3 days, f3 = frequency 4 days. Supporting parameters were 
temperature, humidity, rainfall, lenth of Trunk circle, and 
Thick of the bark. The main parameters observed were la-
tex flow rate, latex volume, and dry rubber content. Data 
obtained from the results of the research were analyzed 
using variance based on linear model. The result of sig-
nificant variance analysis was tested further with Duncan 
Multiple Range Test at 5% level. Figures 1, 2 and 3 show 
the application of stimulant and the tapping.

Results and Discussion

Supporting Parameters
Climatic Circumstances during the Experiment
Observation on temperature and humidity were done ev-

ery time the tapping was done. The average temperature of 

Fig. 1. Stimulant application 
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the air in the morning (at 6 am) during the study took place 
on average ranging between 20.69°C and 28.74°C in the ear-
ly afternoon (at 14 pm).

The rainfall that occurred during the study took place 
around 42 mm. Rainfall is very influential on the availability 
of groundwater (Khoiriyah, 2014; Irsal et al., 2015). Further 
availability of groundwater will affect latex production. The 
impact of prominent climate change will affect and decrease 
the production. Drought is very influential on the productiv-
ity and quality of rubber products (Irsal et al., 2015). This 
is because climate has an important role in supporting the 
growth and production of crops. According to Estiningtyas 
et al. (2000); Subandi et al. (2017); Subandi et al. (2018a) 
accurate climate information is indispensable in supporting 
agricultural development.

Curls and Bark Thickness
The length of girth is aindication of the growth of rub-

ber plant, because the result of rubber plant in the form of 
latex is processed from the bark. According to Hamzah & 
Gomez (1982) qoated by Koryati (2004) girth has a signifi-
cant relationship with the initial volume of latex flow, total 
latex volume, and the blockage index (IP). The girth is an 
important criterion for tapping rubber plants. In the stan-
dard provision of tapering (exploitation) the girth should 
be 45 cm measured at a height of 130 cm from the grafting 
linkage with a bark thickness of at least 7 mm (Siregar & 
Suhendry, 2013). Rubber plant stems used in this study av-
eraged 73.59 cm.

The thickness of leather wrapping (stem bark) in rubber 
plants is influenced by the gene and the type of clone rubber 
itself. The thickness of the bark will affect the number of 
latex vessels in the bark and have a positive effect on latex 
production (Surbakti et al., 2015). The average thickness of 
bark in the rubber plant used in the study was 0.98 cm.

Main Parameters
Latex flow rate (ml min-1)
Observation of latex rate velocity is intended to deter-

mine the latex flow pattern. At first the latex stream is fast, 
then slows down and eventually stops. Slow or rapid latex 
flow when tapped affects the high and low latex productions. 
The faster and longer the latex time to flow, makahasil latex 
is more and more. From the research conducted the pattern 
of latex flow for each treatment is different. The difference in 
latex flow patterns is caused by the many latex vessels that 
are cut off and the dosages of etephon are given so that the 
results are different.

Based on Table 1 it can be seen that giving ethephon 
stimulant can increase latex flow rate. Giving stimulant ethe-
phon 0 cc tree-1 resulted in smaller flow rate i.e. 0.18 ml min-1 
compared with ethephon stimulation 0.3–1.2 cc tree-1. This 
occurs because the turgor pressure on the latex vessel cell 
wall lasts shorter so that the latex flow time becomes shorter 
and the resulting latex becomes less. Based on data of obser-
vation of latex flow rate at treatment of e3 with dose ethep-
hon 0.9 cc tree-1 tended to show highest increase from other 
treatment that is: 0.46 ml min-1. This is because the ethephon 
stimulant is able to sustain a longer and more latex drainage 
compared to without the use of ethephon stimulants. While 
on treatment e4 with dose of stimulant ethephon given 1.2 
cc tree-1 latex flow rate did not increase and decreased. It is 
assumed that the dosage of etephon given is too high from 
the dose required to produce the maximum latex flow rate, so 
that the condition occurs luxury consumption and if used in a 
long time can cause damage to productive plants.

Fig. 2. Tapping

Fig. 3. Latex accumulation



4 Raden Budiasih, Mohamad Agus Salim, Ika Apriani, Sofiya Hasani and M. Subandi

Based on Figure 4 it can be seen that the dosing of the 
ethephon dose is very influential on the large latex flow rate. 
The larger the dose of etphone is given, the latex flow rate 
will be faster and higher, but the dosage of ethephon which 
is too large or excessive causes a decrease in flow rate la-
tex. (Subronto & Harris, 1997; Lubis, 2015) states that flow 
velocity describes the flow of latex per unit of time per tap 
flow length passed by. Velocity is positively correlated with 
production. According to Jacob et al. (1989) in Wulandari 
(2015) the latex flow rate is influenced by latex flow physiol-
ogy that includes a blockage index, lutoid stability and water 
influx in the latex flow region.

Whereas in the tapping frequency treatment performed, 
the f1 treatment once every 2 days has a smaller flow rate that 
is: 0.3 ml min-1 between 3 days treatment i. e. 0.37 ml min-1 
and 4 days i.e. 0.42 ml min-1. This occurs because more in-

tensive intercepts will result in lower flow rates due to fluid 
depletion in plant tissue, causing latex photosynthesis and 
biocynthetic processes in the tissues to be disturbed. In ac-
cordance with the views of Salisbury & Ross (1992) that wa-
ter shortages in plant tissue would inhibit protein synthesis, 
resulting in a significant decrease in yield and even the cause 
of death in plants. According to Siregar (1995) tapping is too 
intensive to cause the disease Bround Bast (BB), which is a 
response from the exhaustion of plant physiology due to tap-
ping too intensively, especially if the tapping is accompanied 
by the use of stimulants.

At 3-days wiretapping and 4-days wiretapping latex flow 
rates are increasing, this is because the latex-correction flow 
rate is negatively correlated with the tapping frequency. This 
means that the lower the intensity of tapping the latex flow 
rate will be higher and affect the volume of fresh latex ob-
tained.

Fresh latex volume
In accordance with Boerhendy’s (1988) assertion that 

the slow flow of latex during intercept has an effect on la-
tex production. The sooner and longer the latex flows, the 
latex produced will be more and more. According to Siregar 
and Suhendry (2013), the productivity in the volume units of 
intercepts obtained by using ethephon stimulants should be 
40% higher when compared with non-etephonated tapping. 
Based on the results of analysis of variance, the dosing of 
stimulant ethephon significantly affects to the volume of la-
tex that dihasikan. The increase in each treatment occurred 
by 40%–63% in each treatment.

Based on Table 2 it can be seen that dosing of stimulant 
ethephon can increase the volume of fresh latex. This can be 

Table 1. Average latex flow rate (ml min-1) rubber plant 
with various dosages of stimulant ethephon and tapping 
frequency

Dosage of Ethephon Latex Flow Rate (ml min-1)
e0 0.18 a
e1 0.33 b
e2 0.41 c
e4 0.43 c
e3 0.46 c

Tapping Frequency
f1 0.3 a
f2 0.37 b
f3 0.42 b

Notes: Figures marked with the same italic in the same column are not 
significantly different based on Duncan’s test at a 5%

Fig. 4. Relation of Ethephon Dosages and Tapping  
Frequencies and Its Effect on Latex Flow Rates

Table 2. Average of fresh volume (ml) of latex with varying 
dosages of stimulant ethephon and frequency of tapping

Dosages of Ethephon Fresh Volume of Latex (ml)
e0 380.22 a
e1 691.11 b
e2 866.67 c
e4 912.22 cd
e3 984.44 d

Tapping Frequncies
f1 636.33 a
f2 804.67 b
f3 859.80 c

Notes: Figures marked with the same italic in the same column are not 
significantly different based on Duncan’s test at a 5%



5Effect of stimulant (ethephon) application and tapping frequency on latex production of rubber tree...

seen from the treatment of e1 with dose ethephon 0.3 cc of 
tree-1 yielding latex volume equal to 691.11 ml, treatment e2 
with dose ethephon 0.6 cc tree-1 yielding latex volume equal 
to 866.67 and treatment e3 with administration dose ethep-
hon 0.9 cc tree-1 yielded a volume of 984.44 ml, in the treat-
ment e3 (0.9 cc tree-1) showed the best results compared to 
other dosages. Allegedly giving stimulants to rubber plants 
that can boost latex production of rubber plants. In accor-
dance with the opinion of Siregar & Suhendry (2013) that 
the provision of stimulant serves to extend the latex drainage 
through cell physiology by maintaining a high pressure of 
turgor in the tissue so that the production of latex obtained 
more than without stimulants. However, in treatment e4 with 
dose ethephon 1.2 cc tree-1 the volume of latex obtained de-
creased ie 912.22 ml, this occurs because each rubber plant 
has a maximum latex flow rate, so even though the higher 
dosages of etephon did not affect the volume resulting from.

While in the tapping frequency (wireline) treatment per-
formed, the 4-day tapping frequency treatment gives the 
highest volume of latex which is 859.8 ml, when compared 
with the 3-day frequency treatment reaches 804.67 m and 
the 2-day frequensy yields the latex volume of 636.33 ml. It 
has been explained in the latex flow rate, that the lower the 
tapping intensity the higher the latex flow rate will be. This 
occurs because the plant does not experience stress from the 
depletion of water in the tissues so that the biosynthesis of 
enzymes, sucrose, and proteins in the vascular tissue is not 
disturbed, so with lower intensity tapping will produce larger 
latex volumes than the high intensity of tapping.

Here is a graph of the relationship between the doses of 
etephon given by the tapping frequency performed.

Based on Figure 5 it can be seen that the relationship be-
tween the dose ethephon and the above tapping frequency 
can be concluded that the dosage of ethephon correlates pos-

itively to the amount of latex volume produced. This means 
that the higher dosage given ethephon, then the volume of 
latex obtained more. The frequency of tapping is negatively 
correlated to the volume of latex produced. This means that 
the more intense the frequency of tapping that is done to eat 
the latex volume that gets lower.

Dry Rubber Content (%)
The dry rubber content is a heavy solid rubber con-

tent computed in percent (%). This dry rubber content 
becomes a determinant in rubber selling price. Handling 
of results in both latex and coagulant determines the val-
ue of dry rubber content (DRC). Some of the factors that 
may affect the field of dry rubber content such as: tapping 
techniques, climate (rain or not), leaves of the plant (au-
tumn leaves or leaf growth stage in the canopy), clones, 
use of stimulants. Giving the stimulant gives a consider-
able influence on the percentage of the DRC (Siregar & 
Suhendry, 2013).

Based on the analysis of variation of dose ethephon and 
tapping frequency, there was no interaction at the resulting 
dry rubber content (Figure 6).

Description: Figures marked with the same small letters 
in a single column are not significantly different according to 
Duncan’s advanced test at a 5%.

Based on the analysis of variation of dose ethephon and 
tapping frequency, there was no interaction in the resulting 
dry rubber content. In Table 3 it was shown that dosing ete-
phere and tapping frequency had a negative effect on the 
percentage of rubber content, which in the treatment of e0 

Fig. 5. The graph of the ethephon dosage and the fre-
quency of tapping effect on fresh volume of latex

Table 3. Average dry rubber content (%) of rubber plant 
with various dosage of stimulant ethephon and frequency 
of tapping

Dosages of Ethephon Dry Rubber Content (%)
e4 31.61 a
e3 35.24 b
e2 36.91 c
e1 38.07 d
e0 39.57 e

Tapping Frequencies
f1 35.41 a
f2 35.99 a
f3 37.44 b

Notes: Figures marked with the same italic in the same column are not 
significantly different based on Duncan’s test at a 5%
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without giving ethephon gave a larger percentage of 39.57%, 
followed by treatment with 0.3 cc dose of tree-1 i. e. 38.07%, 
e2 with dose 0.6 cc of tree-1 that is: 36.91%, e3 with giving 
dose 0.9 cc tree-1 that is: 35.24%, and at treatment e4 that 
is by giving dose ethephon 1.2 cc tree-1 shows the lowest 
DRC value that is equal to 31.61%. In accordance with the 
results of research conducted by Fahmi et al. (2015) that the 
higher dose ethephon given the value of DRC percentage 
will decrease. In the tapping frequency treatment, the fre-
quency treatment of tapping two days once showed a lower 
DRC value which is about 35.41% , significantly different 
from the frequency of tapping treatment once every 4 days 
that reach 37.44%, but not significantly different in wiretap-
ping frequency treatment once every 3 days which is about 
35.99%.

The low percentage of these treatments, presumably 
caused by the influence of dosages of ethephon, is too large. 
The decrease in the DRC presentance occurring at the time 
of this study is in line with Siregar and Suhendry’s (2013) 
opinion that giving stimulants can reduce the percentage of 
dry rubber content by 3%. From the results of the analysis 
there was a decrease in dry rubber content occurred in each 
treatment? Here is a graph of the relationship between the 
given dosage ofethephon and the frequency of tapping ap-
plied.

Based on Figure 5 relationship between the dosage 
ofethephon and the tapping frequency is quadratic, and the 
relationship between the effect of dosage of ethephon in-
versely on the dryrubber content, meaning the greater the 
dosageethephon given the dry rubber content is lower, as 
well as the relationship between the frequency of tapping on 
the percentage value of rubber content, the more intensive 
the rubber tapping frequency is, the percentage of the dry 
rubber content is lower.

The dry rubber content is a measurable parameter indi-
cating the percentage of rubber amount contained in latex. 
So the higher the rubber content in latex means that the dis-
tance of the rubber molecule in the latex is closer and the 
amount of water in the latex is less, whereas the lower the 
rubber content in the latex means the amount of water con-
tained in the latex is greater and the distance between the 
latex molecules in the latex goes further (Kunjet et al., 2013; 
Sainoi, & Sdoodee, 2012; Elly, 2006).

Conclusion

Based on the results of research conducted it can be 
drawn conclusion as follow. Application of ethephon dos-
age and tapping frequency did not showed any interaction. 
Dosage of ethephon 0.9 was able to increase latex flow rate 
to 0.46 ml min-1 and fresh latex volume equal to 63% that is: 
984.44 ml, and 4 day tapping frequency increase latex flow 
rate equal to 0.42 ml min-1 and fresh latex volume of 859.8 
ml. Treatment of ethephon dosage of 0.3 cc of tree-1 yielded 
the dry rubber content better than the dosages of ethephon 
other than  38.07% and frequency treatment  of tapping 4 
days once give the highest percentage value of highest dry 
rubber that is equal to 37.44%, compared with other treat-
ments.
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