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Abstract— The Republic of Ecuador, for its location is one of the countries privileged by the climatic conditions that are favorable for 
the growth and development of the cultivation of palm oil bottle, activity that transforms to this oleaginous one into one of the main 
generators of work sources, transforming it into a potential for the social and economic development of the region where it is cultivated. 
In the last years the profitability of the cultivation of the palm oil bottle has been affected by several reasons, among them for plagues 
and illnesses, for the low prices for ton of fruit and for the high manpower cost. For this reason, in Ecuador is necessary the 
implementation of the agricultural mechanization that is the use of any machinery to carry out a task or operation related with the 
establishment and handling of the plantations. It is fundamental to work and to advance in the agricultural mechanization of the 
cultivation and this way to be able to give an efficient use to the manpower, to increase the yield of most of the carried out tasks, to 
diminish production costs and to guarantee the execution of works in opportune times. The benefits that have attracted the attention of 
the producers are the opportunity of the field operations, bigger efficiency, better productivity and reduction of heavy works. In 
conclusion, the management of the agricultural machinery is a field of fundamental action of those producing of palm oil bottle, for 
what is required of this implementation, with the purpose of to reduce costs and to generate bigger revenues. 
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I. INTRODUCTION 

The globalization has changed the form in that the foods take place fundamentally and it has activated the motors of the change 
in the use of the earth. As people migran to the cities and the diets change, the demand of basic products in earth has increased, 
and the forces of the global market are replacing to the rural population's pressure as the main instigator of the natural systems 
[11]. The production places are separated from those of consumption, creating human-natural joining systems defined by the 
consumer's demand in a region that influences in the cultivations planted in other [5]. 

The cultivation pantropical of palm African (Elaeis guineensis) oil bottle - a cultivation of basic products of oleaginous seeds 
- it has flourished under this model of production globalizado and he/she has transformed into a polemic topic and very publicitado 
between the conservationist ones and the private sector. The palm oil recently overcame to the soya (Glycine max) like the 
vegetable oil of more consumption in the world. The oleaginous products of the cultivations of oleaginous seeds share similar 
properties and they are broadly interchangeable as an ubiquitous ingredient in diverse supply chains that include processed foods, 
cosmetics, detergents and lubricant. The commercial flows of this product reflect tendencies in the globalization; the palm oil 
almost represents 60% of the world exports of oleaginous seeds [3], and this trade volume is generated starting from approximately 
half of its area of world capture (MacDonald et to the 2015).  

Most of the increase in the production of palm oil comes from a proliferation in the area sowed instead of improvements in the 
yield [3]. Most of this expansion has been absorbed by wooded lands in the Asian southeast, the epicentre of the world cultivation 
of palm oil bottle. Between 1990 and 2005, at least 55% and 59% of the expansion of the palm oil bottle took place in wooded 
lands in Malaysia and Indonesia, respectively [13]. The conversion of the earth of the forest to monocultures of palm oil bottle 
has important implications for the biodiversity [7], the operation of the ecosystem [8] and the emissions of carbon [2]. 

The biggest demand of palm oil and the limited readiness of earth in the Asian southeast [9] he/she has opened new expansion 
frontiers. According to [6], Latin America has duplicated its production from the year 2000. Between 2001 and 2014, the 
production of palm oil increased 7 annual%, and the covering of the low floor (there is) the palm oil bottle 9% it increased yearly. 
Nowadays, the region contains three of the ten main nations producers of the world (that is to say, Colombia, Ecuador and 
Honduras). Latin America also has the capable biggest reservations of forests for the expansion of the palm oil bottle, especially 
Brazil (2 283 000 km2), Peru (458 000 km2) and Colombia (417 000 km2), forests that house great part of the biodiversity of the 
planet and the reservations of carbon.  

 

 

IAETSD JOURNAL FOR ADVANCED RESEARCH IN APPLIED SCIENCES

VOLUME VI, ISSUE I, JANUARY/2019

ISSN NO: 2394-8442

PAGE NO:10



 

The investigation suggests that the expansion of the palm oil bottle in Latin America can be following a trajectory different 
from use of the earth of Asia. In Colombia, the expansion of the palm oil bottle ascended at 155 100 there are between 2002 and 
2008; 51% happened (79 000 have) in livestock grassland, while alone 16% replaced the natural vegetation [4]. 30 additional% 
of this palm oil bottle replaced the cultivation lands, what suggests that 80% of the expansion during the period took place in 
lands intervened previously instead of natural areas. A recent evaluation to global scale of the deforestation caused by the 
expansion of the palm estimated that alone 2% of the new plantations settled down in Central America and Caribbean 
(Mesoamerica oil bottle) between 1989 and 2013 had forests before the palm oil bottle [12]. This is encouraging, considering the 
environmental strong impact that the industry has had in the Asian southeast, and it can provide an important step toward an 
industry of palm of sustainable oil when alleviating the problems associated with the destructive transitions of the use of the earth. 
However, [12] they also inform that 31% of the expansion of the palm of oil came from wooded lands in America of the South. 
Also, a regional study detailed in Peruvian Amazonian estimated that 72% of the expansion of the palm oil bottle took place in 
forest lands among 2000 and 2010. These results suggest that the trajectories of change of use of the earth can vary a lot in the 
region of Latin America and Caribbean. 

In general, it is accepted that the palm oil bottle originated in the tropical rainy forest of western Africa. The oil taken place 
starting from the palm oil bottle has a high flavour and it is an essential ingredient in most of the traditional kitchen of the 
Southwest. The traditional process of the palm oil bottle is simple, but of physical great effort. The mechanization makes possible 
the reduction of the effort and it contributes to improve the yields of the palm oil bottle until the stage of prosecution of the fruits 
and to understand the previously outlined expansion process well. The mechanization has transformed into a common word in 
the industry of palm oil bottle of Ecuador in the last decade. It is commonly grateful as a mean to solve the growing manpower 
shortage in the sector of the plantation and prosecution.  

The main objectives of the mechanization of the industry of the palm Ecuadorian oil bottle are: To increase the production of 
palm oil, to reduce the cost of production of the palm oil and to reduce the conflicts associated with the cultivation, prosecution 
and storage of palm oil bottle.  

For thousands of Ecuadorian, the cultivation of palm oil bottle is part in the way of life, in fact, it is part of its culture. In 
Ecuador, they exist around 257 thousand hectares sowed with palm oil bottle; distributed mainly in 13 counties in the coast. A 
cultivation of small farmers is considered, since, of the total 89% is represented by this group and they use manual techniques 
(National Association of Farmers of Palm Oil bottle, ANCUPA 2018). The women play an important part in the production, 
storage and commercialization of the palm oil.  The industry of the palm oil bottle is very dependent of the human work in fact 
the industry requires many workers for its operations, from the sowing until the prosecution. 

The present article has as objective to know the level of existent mechanization in the cultivation of palm oil bottle in Ecuador, 
for that which, he/she was carried out a systematic and meticulous investigation of the technological advance in the machinery 
dedicated to the agriculture and of the use or implementation of the same ones in this cultivation. 

II. METHODOLOGY 

The diagnosis of the current situation of the mechanization of the cultivation of the palm of oil in Ecuador was made studying 
the different activities carried out inside a plantation initially, to be able to identify which are the processes of common execution 
that procedure has a high work requirement and they affect the cost of production of the cultivation directly. 

In this investigation it was used a group of bibliographical reference and statistic for the summary of data for the study. It 
covered information on the mechanization of the palm oil bottle from the preparation of the earth through the handling / 
technologies search it harvests and the socioeconomic characteristics. 

Finally, he/she was organized the received information and you proceeded to make a diagnosis on mechanization in the different 
areas palms of Ecuador, without stopping to mention the relative frequency of the technologies in the plantations and the yields 
of the carried out activities. 

III. DISCUSSION 

A. The mechanization in palm oil bottle. 

The country properties vary from plantation to plantation. The conditions of the floor, as well as the operation, they define the 
mechanization type to apply. It is important to be able to identify the appropriate machines for the field operations, as well as the 
preparation of the infrastructure, the formation of workers, supervisors and managers in mechanization. It is important to point 
out that the leaders should be prepared to invest in machines and to accept a slight fall in the productivity, during the period of 
initial training until the complete use. As the mechanization it is an investment, the capital assets are necessary. 

Several types of machines have been introduced driven to the plantation of palm oil bottle:  
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For the transport machines can be used that can be trucks with I turn, machines with hydraulic hooks also well-known as bines, 
among other. In our country they are centered in the system of it grabs of mini-tractor and some machines that have been 
introduced recently, like it is the case of the cutter motorized for palms in their first years of production, or the chisel and the 
sickle or curved knife that are the traditional tools used for the crop of clusters of the palms. 

The acquisition of these tools is a work that enabled personnel requires, some are expensive teams, but it is necessary to 
consider that the manual gathering is slow, what means that they are required more hard-working. But with a motorized cutter it 
is possible to improve the yield in the crop of palm clusters it oils of less than 5 m of height, this is a method of quick court, with 
a sickle design, Abdul et to the one. (2007) mentioned by [1] they indicate that the cropper mechanical call sings 7 she has as 
main characteristic that has a curved Malay knife, motor of 1,3 hp of power, weight 9,5 kg, total height of 6,7 m to harvest palms 
with height between 5 and 8 m, with yields of 4 t / man / day, being able to harvest from 300 to 900 clusters, covering from 10 to 
15 has of plantation, compared with the manual gathering that is about among 100 to 300 clusters a day. This type of teams made 
headway for the development of new technologies to gathering operations attended mechanically that they are more acceptable 
for the industry of the palm oil bottle. 

On the other hand, so that a machine cropper for high palms ideal is considered it should be managed by a single operator and 
that it can cut, to gather and to take the crop on the edge of the highway or collection point. Therefore, the cropper, should at least, 
to be able to increase productivity from four to five times more than the manual system so that I/you/he/she is economically 
viable. 

The industry of automated of Japan, it has developed machines croppers that are based on a train of filming of type track 
propelled by a motor diesel of 4 cylinders and 31.5 horses of force with 1732 c.c of capacity.  The arms are designed to achieve 
the required height, with counterbalance to guarantee the maximum stability of the vehicle during the operation. It has telescopic 
and articulate vertical sections, to those that the cutter and the staple are mounted.  The cutter has scissor form they are impelled 
hydraulically. The maximum height that can have the feather is of 10 m. A staple is provided to grab or to sustain the fruit cluster 
before cutting, and this eliminates the bundle blow when falling to the floor. Then cutting, the claw will place the cluster cut in a 
recipient. They show up these two examples of automated agricultural of the palms that show the true impact in the productivity 
and efficiencies for the production from the oil of palms when introducing this type of automated. 

B. Participation of the private sector in mechanization. 

The It is very important the participation of the private sector in the Investigation and Development agricultural I+D of the 
automated one of the palms, regrettably a series of companies has stopped to exist or it has simply changed operations because 
they cannot sustain the financial load of I+D. But one should work in the aspects that it impels to these companies deprived to be 
involved in I+D; in the first place, it is the market potential for the systems of machines. However, the potential of the market is 
as pursuing an illusion since a machine he/she has a high cost for its acquisition, but one has like we have seen in the previous 
section a great impact in the productivity, making the most competitive and profitable market. 

When diagnosing the automated of palm cultivation, he/she allows to observe which is the form that is administered the it 
schemes in the plantations and to study the technology level that you/they are used and of course you can determine the yield for 
sector in the use of technology are or automated. 

The renovation of the plantations of palm of oil is carried out in two ways. In extensions that don't surpass the 20 there are in 
most of the cases he/she is carried out it by means of the use of herbicides injected to the stem, but the process of decomposition 
begins in a slow way and it can transform into the habitat of harmful insects for the new plantations. The other method is used 
bigger extensions at 20 there is, using heavy machinery to knock down the palm trees and to pile them in places where they don't 
hinder the establishment of the new plantation. The machines more used for this end they are the bull smart (gallineta) and 
bulldozer.  

For the transport of the fresh fruit most of the farmers use domesticated animals to carry out this work like it is the case of the 
mules, buffalos; the main objective is to pull the tools of loads increasing this way the transfer capacity to the storing (tambo) 
centers or the vehicle that it will take to the plant of benefit. The fruit is placed in the vehicle raising it in a manual way by means 
of the use of a prickle or metallic pike and in a mechanical way using hydraulic cranes that contain staples or meshes of great 
capacity. Some have the advantage of possessing mini tractors with hydraulic tows. 

It is important to point out that the internal transport of the fresh fruit is most often the activity in this cultivation and the one 
that demands more manpower in the whole process. 

In some plantations, the loose activity of fruit collection is a sub-process of the same crop, being affected the fruit gathering 
per day, and the quality of the fruit that surrenders to the plant of benefit. The county of Emeralds is the one that better yield 
shows in Ecuador, with a total of 225 kg / day, this thanks to the operatives already specialized of the area in this activity, making 
it independently of the crop. It is important to point out that the yield keeps a narrow relationship with the cycle of the crop, as 
the crop is longer, bigger quantity of loose fruit will exist. It is primordial to develop technology to be able to make that this 
activity is able to improve and to increase the yield, in such a way that is able to surrender to the beneficiary more fruits and of 
better quality. 
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 For the control of the overgrowth bombs backpack sprayer are frequently used, motor crushers, stationary booms and 
technologies of low ultra-volume; on the other hand, for the plague control or of illnesses of the palm of oil pipes or tubes that 
adapt to the bombs exist and they have extension variables, and in some areas light planes are used to do the pesticide. 

The high fertilizer volume used to replace the deficiencies in different elements inside the cultivation is managed in bundles of 
50 kg and the only variation is given in the form like it is transported from the storage or cellar until the different lots. They are 
used for such an end carts, tows, trucks, tipper, among other. In Emeralds plantations that transport up to 60 tons of fertilizers to 
the lots exist. In spite of meaning a great volume, to have remarkable importance for the correct growth and development of the 
cultivation, and to represent a high cost for the plantation, the country doesn't have appropriate technology to carry out in an 
efficient way this activity. It is still observed how the products are managed in bundles of 50 kg, that which represents a logistical 
great capacity to transfer, to manage and to distribute the volume in the lots during the fertilization campaigns. 

 

In the application of fertilizers, they intervene a diversity of personal, with the attendance of elementary such components as: 
the deposit to carry the fertilizer, as well as recipients made to give the dose to apply. The workers, go advancing throughout the 
streets, spreading the fertilizer in a uniform way, around the palm, being exposed to the lost one for leaching and runoff, etc. 

In most of the plantations it is applied in a manual way the fertilizing products, being characterized by the employment of a 
high quantity of resource human, high production costs and considerable product reductions. 

IV. CONCLUSIONS 

The available machines in Ecuador to facilitate each later stage to the crop of the production of palm oil bottle and the little 
quantity of palm oil taken place in one year in comparison with the great quantity of people involved in the production show a 
low mechanization level. 

The fact that in alone Ecuador the postharvest stage or extraction of oil has been mechanized, it demonstrates a low 
mechanization level in the plantations in comparison with the countries leaders in the production of palm oil bottle that you/they 
direct efforts to mechanize each stage of the cultivation. Reason why it becomes necessary that the Ecuadorian government by 
means of his ministries foments plantations highly technician like an important source of revenues in foreign currencies to 
encourage the production of palm oil bottle to great scale, through the mechanization of processes and training to the farmers and 
investors interested in this cultivation. 

It is important to encourage to the different institutions dedicated to the investigation, including Institutes and University, with 
scholarships and other programs that contribute to the invigoration of the mechanization in the agricultural sector. 

Those producing of palm oil bottle should unite to form a true bond to be able to acquire some of the machines and existent 
teams to increase their productivity with little or any danger / difficulty. 

REFERENCES 

[1] Alfonso or., Boatman R., and Romero H. (2009). The mechanization of the cultivation of palm of oil. Palmas have Vol. 30 (p. 21) 

[2] Carlson, Toils, Asner, McDonald, Trigg, & Adeney. (2012). Coal emissions from forest conversion by kalimantan oil palm plantations. Nat. Clim Change, 
283 -287. 

[3] Crankcase, Finley, Fry, Jackson, & Willis. (2007). Palm oil marjets and futute supply. Eur. J.Lipd Sci Tecnol, 307 -14. 

[4] Castiblanco, Etter, & Aide. (2013). Oil Palm plantation in Colombia: to model of future expansion. Environ Sci Policy, 172 -183. 

[5] Erb, Kraus, & Hbaerl, L. to. (2009). Embodied HANPP mapping the spatial disconnect between global biomass production and consumption. Ecol. Econ, 
328 -34. 

[6] FAOSTAT. (2016, 06). FAOSTAT Onlie Database 2016. Retrieved from http://foastat3.fao.org 

[7] Fitzherbert, Struebig, Morel, Danielsen, Bruhl, Donald, & Phalan. (2008). How will oil palm expansion affect biodivesity? Trends Ecol EVOL, 538 -
545. 

[8] Foster. (2011). Establishign the evidence bases for maintaining biodiversity and ecosystem function in the oil palm landscapes of south east Asia. Phil. 
Trans.R.Soc.B, 3277 -3291. 

[9] Greogry, & Ingram. (2014). Food production and land uses Global Rethinking Land it Uses in an Urban it was. MIT PRESS, 23 -34. 

[10] MacDonald, Brauman, Sun, Carlson, Cassidy, Gerber, & West. (2015). Rethinking Agricultural trade relationships in to era of globalization. BioSicences, 
275 -89. 

[11] Rudel, Defries, & Laurance, to. to. (2009). Changi drivers of deforestation and new opportunities for conservation. Conserv Biol, 1396 -405. 

[12] Vijay, Pimm, Jenkins, & Smith. (2016). The impact of Oil Palm on Recent Deforestation and Biodiversity Loss. Plos One, e0159668. 

[13] Wilcove, K. &. (2008). Is oil palm agriculture really destroying tropical biodeiversity? Conserv Letters, 60 -64. 

IAETSD JOURNAL FOR ADVANCED RESEARCH IN APPLIED SCIENCES

VOLUME VI, ISSUE I, JANUARY/2019

ISSN NO: 2394-8442

PAGE NO:13


