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ABSTRAK 

Benih kopi unggul bersertifikat sulit diperoleh petani, padahal benih unggul bersertifikat 
tersebut merupakan faktor kunci peningkatan produktivitas.Penelitian ini bertujuan 
untuk mengeksplorasi dampak bantuan benih unggul bersertifikat kepada kelompok 
tani kopi untuk meningkatkan pendapatannya. Riset ini menggunakan pendekatan 
kualitatif deskriptif. Populasi penelitian adalah seluruh petani kopi di Jawa Barat yang 
mendapat bantuan benih kopi sebanyak enam ratus enam puluh kelompok tani, dan 
sampelnya ditentukan enam puluh enam kelompok tani dari tiga belas kabupaten. Data 
didapatkan melalui wawancara, observasi, dan studi dokumentasi. Analisis data 
menggunakan triangulasi. Peningkatan pendapatan petani kopi diperoleh dari produksi 
yang dijual dalam wujud green bean, terjadi akibat dari pelaksanakan teknis budidaya 
yang sesuai dengan standar operasional teknis, bimbingan teknis petugas, dan 
penggunaan benih unggul yang bersertifikat. Penggunaan benih unggul bersertifikat  
kepada petani kopi dapat direplikasi menjadi model bantuan stimulant pemberdayaan 
petani untuk meningkatkan pendapatan dari peningkatan produksi kopi maupun 
wirausaha perbenihan. Dampak bantuan Benih selain terhadap peningkatan 
pendapatan petani, juga pada peningkatan keterampilan pelaksanaan pembenihan 
dan kapasitasnya meningkat menjadi produsen benih dan sebagai pemasok kebutuhan 
masyarakat yang lebih luas 

ABSTRACT 

Certified superior coffee seeds are difficult for farmers to obtain, even though certified 
superior seeds are a key factor in increasing productivity. This study aims to explore the 
impact of certified high-yielding seed assistance to coffee farmer groups to increase 
their income. This research uses a descriptive qualitative approach. The study 
population was all coffee farmers in West Java who received coffee seed assistance as 
many as six hundred and sixty farmer groups, and the sample was determined by sixty-
six farmer groups from thirteen districts. Data were obtained through interviews, 
observations, and documentation studies. Data analysis using triangulation. The 
increase in coffee farmers' income is obtained from production sold in the form of 
green beans, resulting from the implementation of cultivation techniques in 
accordance with technical operational standards, technical guidance of officers, and the 
use of certified superior seeds. The use of certified superior seeds to coffee farmers can 
be replicated into a stimulant assistance model for empowering farmers to increase 
income from increasing coffee production and seed entrepreneurship. The impact of 
seed assistance is not only on increasing farmers' income, but also on improving 
hatchery implementation skills and increasing their capacity to become seed producers 
and suppliers of wider community needs. 
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INTRODUCTION 

Farmers' income increases from increased coffee productivity with the use of high-yielding seed 
varieties. This is in accordance with some opinions of researchers previously stated that one of 
the factors that can increase farmers' production and income is the use of superior seed varieties 
(Tenriawaru et al., 2023). Increasing farmers' income can be done by the government through 
increasing production using quality seeds (Ouya et al., 2023). The utilization of unique local seed 
varieties can attract local and international organizations to increase the socioeconomic value 
of farmers (Ouya et al., 2023). One alternative use of dry land in Indonesia is planting sorghum 
to increase farmers' income (Sahara et al., 2023).  Care must be taken when using mineral 
fertilizers, there will be a decrease in soil structure stability with excessive application of mineral 
fertilizers (Peng et al., 2023). Another important point to note, that agricultural production can 
be optimized by calculating the trade-off of greenhouse gas emissions with nitrogen and 
environmental management strategies (He et al., 2023). 

This is reven with the results of previous studies which stated that, the national high-yielding 

variety policy is the gateway to increasing the commodities sought after by farmers (Zhao et 

al., 2022). On the other hand, dry and cold conditions during seed development determine 

the color and size of the developed seeds (Snowball et al., 2022). The use of superior seeds 

and balanced organic fertilizers will affect rice productivity by 18.18 percent (Taufik & Ruzardi, 

2021). Crop yield is positively correlated with crop area and use of superior seeds 

(Kusumaningsih, 2023). Gamma-ray radiation can affect the production of superior seeds that 

can increase productivity (Ula et al., 2023). The supply of superior seeds is a major challenge 

related to increasing production (Satriani et al., 2023). The technical efficiency of production 

can be determined by managers of education, extension, superior seeds, and cultivation 

(Muhardi & Effendy, 2021). A breeding program with seed gardens was carried out to obtain 

superior seeds from selected mother trees in Europe (Walther et al., 2022). Technical 

sustainability of plant breeding methods can be done by using vegetable pesticides, organic 

fertilizers, mentoring local extension workers, collaborating with certified seed breeders in 

the surrounding area, and attending training (Nurbudiati & Wulandari, 2020). The use of 

certified seeds, reduction of post-harvest loss, and reduction of chemical pesticides can 

increase farmers' production and income (Connor et al., 2021). For performance and strength 

certified superior seeds are required, and the highest yield losses occur in the use of non-

certified seeds (Tonello et al., 2019). 

The use of certified seeds can reduce production inputs such as pesticides, fertilizers, and water 
(Donovan et al., 2021). The main challenge of seeding is obtaining seeds from informal sources 
and seed insecurity is evident, this is due to the limited availability of certified high-yielding 
varieties (Mulesa et al., 2021). Certified seeds give higher yields in production, so it is necessary 
to apply national legislation and international standards (Wasilewska-Nascimento et al., 2020). 
Certified seeds give higher yields in production, so it is necessary to apply national legislation 
and international standards (Atieno et al., 2023). Certified seed and plant breeding programs 
are required and should be available throughout the country (Husenov et al., 2021). The quality 
of seed use, increased production value, and decreased production cost are determined by 
certified seed support from the government (Cevher & Altunkaynak, 2020). To maintain the 
availability and timeliness of seed needs, certified seeds are sent directly by seed companies to 
farmers, institutional markets, and agro-dealers (Akpo et al., 2020). Compulsory variety 
registration and certified seed production became the main regime in Europe which initially saw 
seed exchange as commercial exploitation (Batur et al., 2021). 
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Technical cultivation services to improve the ability of coffee farmers. To maintain yields, it is 
carried out with acclimatization mechanisms and some cultivation techniques, especially the 
application of elicitors (de Melo et al., 2022). Stable breeding material can be obtained with the 
collaboration of enterprises and research institutes, quinoa cultivation techniques are 
integrated into different ecoregions (Xiu-Shi et al., 2019). For the sustainability of cultivation, 
cultivar selection is a key factor for agronomic techniques to become a "Super-Efficient System" 
(Maldera et al., 2021). Molecular biology techniques are genetic improvement techniques in the 
decade 2010-2019, which previously focused on three different areas: (i) genetic techniques 
aimed at the study and resolution of phytosanitary problems; (ii) genetic improvement of new 
cultivars to obtain production quality; (iii) open field cultivation techniques to increase the 
quantity and quality of production, in the decade 2000-2009 (Raparelli & Lolletti, 2020). 
Protecting natural populations of seeds and improving mass cultivation techniques requires 
systematic research efforts (Vega-Villasante et al., 2021). With the development of science, 
substantial advances in cultivation techniques tend to continue to change and some scientists 
have different paradigm interpretations (Martiny, 2019). Traditional cultivation techniques can 
ensure the sustainability of the cultivated commodities (Sudewi et al., 2020). Proper cultivation 
techniques such as proper nitrogen levels and application of biostimulant substances guarantee 
production results with high-quality standards (Candido et al., 2020). Good cultivation 
techniques can affect the level of carbon emissions that occur during the photosynthesis process 
(Haque et al., 2020). Irrigation, water quality, cultivation techniques, fertilization, and 
environmental conditions determine the level of production of a crop commodity (Walczak, 
2021).  

Certified high-yielding seeds are obtained from seed-source gardens. The development of high-
yielding varieties and the distribution of seeds to farmers to improve food security was carried 
out by the Ethiopian government in the 1990s through a formal seed sector development policy 
(Mulesa et al., 2021). Through the informal seed system in Vietnam the use of certified seeds 
has been passed to have an impact on reducing inputs such as pesticides, fertilizers, and water 
(Tin et al., 2011), and commodity harvests are saved relying on the use of such seeds (Donovan 
et al., 2021). Certified seeds are strong perform well, and are required for commercialization 
(Tonello et al., 2019). The use of high-quality, certified seeds provides higher yields in potato 
commodity production, in addition to adequate fertilizer application, irrigation, and cultivation 
(Wasilewska-Nascimento et al., 2020). The use of certified seeds can increase production, 
farmer income, and farmer welfare, this is viewed from a socio-economic point of view (Cevher 
& Altunkaynak, 2020). Fundamental to sustainable smallholder food production, the use of 
certified seeds has an impact on increasing efficiency and reducing waste (Baglan et al., 2020). 
Certified seeds need to be available across the country for sustainable development and 
strengthening food security (Husenov et al., 2021). In addition, achieving farmer participation 
regarding land tenure, planting area, soil system, certified seeds, cooperative membership, 
extension access, and membership in associations is very important (Rokhani et al., 2020). The 
results showed that the use of certified seeds, pesticide reduction, and post-harvest loss 
reduction is important for increasing production and farmers' income (Connor et al., 2021). 

Coffee seed assistance is needed to help farmers increase productivity. The seed mentoring 
program is the most important activity in the production aspect of the cultivation of plantation 
crops (Sukiyono & Widiono, 2020). Regular seed assistance or subsidies from the government 
are the reasons farmers choose to use high-yielding varieties (Tenriawaru et al., 2023).  To 
maintain national food security and nutrition as a priority, producing seeds, source seed 
assistance is provided to seed producers, extension assistance to farmers, farmers are 
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encouraged to adapt to new habits/varieties that are different from before/certified superior 
through the socialization of Multi-Channel Dissemination Spectrum (SDMC) (Setiani et al., 2022). 
Seed assistance is an important program compared to the provision of soft assistance, and 
expanding accessibility to production inputs to optimize household economic resources is 
important as a material for the design of government policies to increase the production of 
plantation commodities (Sukiyono & Widiono, 2020). The SO (Strengths and Opportunities) 
strategy is carried out by utilizing the support of the Farmer Group Association so that farmers 
get certified assistance, utilizing government support in channeling capital, utilizing average 
input prices and input availability, and utilizing market access (Manoppo et al., 2021).  

Herbicides and weeding treatments affect the size of coffee grains with high commercial value, 
also the accumulation of dry matter in the soil has a positive effect on coffee production 
especially when there is a lack of rainfall but has no causal relationship to coffee productivity in 
the future (Zaidan et al., 2022). Gypsum treatment supports microbial activity, and soil 
biochemical parameters are key in the evaluation of soil use change, as they relate to coffee 
productivity levels (Naves et al., 2020). Arabica coffee production can be increased through 
better cultivation techniques with the application of organic fertilizers shad-ing, trimming, and 
coffee pulp-husk (Karim et al., 2021). Environmental conditions and management can determine 
maximum coffee productivity also with increased nitrogen doses promoting a squared increase 
in coffee yield (Rosado et al., 2021). The innate characteristics of coffee, which refers to the 
annual turnover of high and low-production fruits, are the factors that most affect coffee 
productivity in the biennial cycle (Santinato et al., 2019). Uganda's coffee productivity is lower 
than that of top producers other than Indonesia at 520,000 tons/ha (Sseremba et al., 2021). 
Research conducted in Manhuacu, MG, Brazil, analyzing flower tissue can diagnose coffee tree 
nutrients related to coffee productivity (Zabini et al., 2021). Intercropping coffee plants with 
mahogany supports coffee productivity even though accumulated productivity shows no 
treatment effect (de Freitas et al., 2023).  

To maintain soil quality and coffee productivity, pruning and fertilizing practices play an 
important role in coffee plantations (Azizah et al., 2023). Drought and heat stress are threats to 
coffee productivity, quality, and volume of coffee that can be traded, to anticipate these 
problems can be used Coffea canephora which has high genetic diversity that can maintain 
coffee productivity but is not sufficiently exploited (Sseremba et al., 2023). Coffee productivity 
can be affected by the volume of irrigation water, the amount of working capital, labor, and the 
size of the farm based on the analysis of the production function using Cobb-Douglas (Tran et 
al., 2021). Social capital and information networks needed are key factors in the low adoption 
of innovative technology for Indonesian coffee farmers, this is related to the high data on coffee 
exports in contrast to the low productivity of national coffee (Ashadi et al., 2023). Building coffee 
production extension services, institutional arrangements, and access to information on coffee 
production technology adoption are key components of adopting coffee production technology 
packages for farmers as happened in Ethiopia (T, 2021). Developing healthy plants, able to 
defend themselves, and remain productive when attacked by pathogens should be a sustainable 
production approach, to the main resistant genes used for many years (Toniutti et al., 2019). 
There is a relationship between the socioeconomic factors of farmers and the level of technology 
adoption to increase coffee productivity at the farmer level (Wambua et al., 2021). The 
productivity and quality of coffee are determined by genetic characteristics and their interaction 
with the environment, as well as nutrient management (Alberto et al., 2023).  

Previous research has only led to the use of seeds and productivity has not touched much direct 
income due to the use of certified superior seeds.  This study conveys the use of certified 
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superior seeds with the implementation of cultivation techniques in accordance with specified 
operational standards and an increase in farmers' income from production and seed business. 

However, there are still many farmers who utilize coffee seeds from production plantations, in 
addition, the knowledge and technical skills of coffee cultivation are still low, and the income of 
coffee farmers is still not optimal. Another crucial thing is that there are still many farmers who 
have not been able to get certified superior seeds. 

Based on these problems, it is outlined in the following research questions: How can farmers get 
certified superior coffee seeds; How the impact of using these seeds on increasing the income 
of coffee farmers. 

This research is important because smallholder incomes are caused by low coffee productivity. 
In addition, there are still many farmers who do not use certified superior seeds. This study aims 
to determine the extent to which farmers use seeds, how farmers get superior seeds, carry out 
cultivation techniques in accordance with operational standards, and the impact on increasing 
farmers' income. 

 Literature Review 

It has been added that, previous research has only led to the use of seeds and 
productivity has not touched much direct income due to the use of certified superior 
seeds.  This study conveys the use of certified superior seeds with the implementation 
of cultivation techniques in accordance with specified operational standards and an 
increase in farmers' income from production and seed business.  

Previous research has only led to the use of seeds and productivity has not touched much direct 
income due to the use of certified superior seeds.  This study conveys the use of certified 
superior seeds with the implementation of cultivation techniques in accordance with specified 
operational standards and an increase in farmers' income from production and seed business.  

RESEARCH METHODS 

This study used a descriptive qualitative approach. The population in this study was all arabica 
coffee farmers as many as 55,717 households covering an area of 23,360 ha in West Java and 
the sample was 66 farmer groups who received coffee seed assistance from the West Java 
Provincial Government in 13 districts, namely Bandung, West Bandung, Sumedang, Garut, 
Cianjur, Sukabumi, Ciamis, Tasikmalaya, Kuningan, Subang, Majalengka, Bogor, and Purwakarta. 
The informants in this study were coffee farmers from 66 farmer groups in the 13 districts, the 
reason for the 13 districts was because the area was a plant center and Arabica Coffee 
production center in West Java.  The sample is determined proportionally randomly. This 
research data was obtained by interview, observation, and documentation research 
instruments. Data analysis of this study uses triangulation of data sources, with check, recheck, 
and cross-check through the convergence of information from various sources/stakeholders. 

RESULTS AND DISCUSSION   

Based on the results of the study, the results of the discussion were obtained as described below. 

Designation of Seed Aid Recipients and Lahan Candidates 

The determination of prospective recipients of seed assistance and prospective locations was 
determined by the Head of the West Java Provincial Plantation Office after administrative and 
technical verification by the team formed, the team involved officers of the Provincial Plantation 



Jurnal Manajemen Pelayanan Publik Vol. 08 No. 01, February 2024 | 193 

            

 

Office and the District Plantation Office and their ranks who mastered the technical and 
administrative of farmer groups.  After it is clear the data of prospective beneficiaries and the 
location of planting land is then administratively validated with the following criteria: Clarity of 
land is proven by a certificate / deed of sale and purchase / SPPT, if using government land is 
proven by a letter of cooperation agreement (SPKS) at least 2 ha per farmer group, group 
members are in the village area, have a resident card, family card, do not receive similar 
assistance in the same year,  proposed to the Provincial Plantation Office by the District/City 
Plantation Office, after fulfilling all requirements, then determined by the Decree of the Head of 
the West Java Provincial Plantation Office regarding the determination of farmer groups 
receiving seed assistance.  

By looking at these requirements, it can be seen that, to get seed assistance is not given casually, 
seed aid recipient groups have been verified and validated both technically and administratively, 
so that the success rate of seed assistance received by farmer groups can be predicted by looking 
at aspects of land suitability, and the skill level of farmers when the team confirms directly to 
farmer groups in the field. 

Nursery Technique Guide 

It should be explained here that, seeds that will be distributed or assisted to farmer groups in 
addition to being prepared by the government, in this case the West Java Provincial Plantation 
Office, are also prepared by seed breeding farmers or designated seed producers.  Before 
hatchery, seed producers are trained through Technical Guidance (Bimtek), the main material 
of Bimtek includes seeding techniques, hatchery regulations including seed certification, coffee 
cultivation techniques, hatchery implementation schedules, and seed distribution to 
farmers/farmer groups/seed aid recipient institutions.  The resource persons were brought from 
coffee commodity research institutions, namely the Industrial Crops and Spices Research 
Institute (Balitri) for coffee seeding material, seed origins, and planting in the field, including 
seeding practices in nurseries, the Directorate General of Plantations for seed regulation 
materials, which includes sanctions for violating seed rules such as the use of seeds of unclear 
origin, and the West Java Provincial Plantation Office for technical materials implementation, 
distribution schedule and technical distribution of aid. 

With the technical guidance of seeding, farmer groups that are entrusted with seeding have the 
responsibility for the success of the hatchery carried out whose results are given to the 
beneficiary farmer groups, including farmer groups that carry out the hatchery itself, so that the 
person concerned really carries out the hatchery by observing the rules that have been 
determined at the time of technical guidance, and guarantees success its seeding. 

The purpose of the training, to ensure that the implementation of hatcheries carried out by 
farmer groups can run well in accordance with the specified hatchery technical operational 
standards.  Here it can be seen that, since the beginning the farmers have been involved in the 
seeding process, not only receiving seed assistance but knowing exactly where the seeds 
distributed will come from, with the intention that farmers believe in the chronology of the 
origin of the seeds, in addition to that there has been an empowerment of farmer groups with 
the hope of becoming seed entrepreneurs in the future.  This is in accordance with the opinion 
that seed assistance is an important program compared to providing soft assistance, and 
expanding the accessibility of production inputs to optimize household economic resources as 
material for government policy design to increase plantation commodity production (Sukiyono 
&; Widiono, 2020). 
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Seeding implementation 

As mentioned above, the implementation of hatcheries is carried out in official gardens owned 
by the West Java Provincial Government managed by the West Java Provincial Plantation Office, 
and in farmer group gardens that have been determined with a pattern of cooperation between 
the West Java Provincial Plantation Office and the Head of the Farmer Group of breeders or seed 
producers, the location of the hatchery is around the garden of the recipient farmer group.  This 
is done to facilitate the distribution or distribution of seed assistance to farmer groups, including 
to hatchery implementers who are also potential recipients of assistance.  The hatchery lasts for 
6-8 months from the start of seedling until it is ready for distribution or ready for distribution.  

By looking at the stages of the seeding process, from starting to prepare the seedbed, making a 
lid, preparing the soil, putting the soil into polybags, maintenance which includes watering, 
weed weeding, pest control, sorting before distribution is the responsibility of seed breeders or 
seed producers, so it has a great responsibility for the success of seeds until they are ready for 
distribution. Before the seeds are distributed, seed certification is carried out, if there are seeds 
that do not meet the requirements for certification, it is necessary to maintain them until they 
are eligible to be certified. 

Seed Aid Distribution 

After going through the seed preparation stage and certification has been carried out, the seeds 
have been distributed to the beneficiary farmer groups that have been determined through the 
Decree of the Head of the West Java Provincial Plantation Office on behalf of the Governor.  
Arabica coffee seed assistance is assistance that has been distributed from 2014 to 2018 as much 
as 12,000,000 sticks to 660 farmer groups in 13 districts of coffee crop and production centers 
in West Java, as outlined in Chart 1 below. 

Chart 1. 
Data on Arabica Java Preanger Coffee Seed Assistance in 2014-2018 

 

 

 

Figure 1.  
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Source: West Java Provincial Plantation Office, 2023 
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after all conditions are met determined through the Decree of the Head of the West Java 
Provincial Plantation Office on behalf of the Governor.  Schematically set out in Figure 1 below. 

Figure 1. 
Flow Chart of Seed Aid Proposal, Planting, and Sales of West Java Preanger Arabica Coffee 

Production 

 

Information: 

                       = Operational line 

---------------- = Coordination line 

Source: West Java Provincial Plantation Office, 2023 

Planting, maintenance, harvesting and post-harvest 

Coffee is planted on average in November and December of the year concerned after the coffee 
seeds are ready for planting and certified, seeds that are ready for planting are on average 6-8 
months old since the coffee beans are sown. After planting, maintenance is then carried out 
including fertilizing, weeding weeds, and controlling pests and diseases that attack plants. 

Coffee plants after 1.5 years of age begin to learn to bear fruit, and can be harvested, the 
implementation of harvesting is carried out selectively and gradually according to the maturity 
of the coffee fruit, the harvested coffee is chosen which is red or known as red picking, which is 
still green is left first waiting for the coffee color to turn red. After harvesting, then processing 
ripe coffee beans into green beans or rice coffee. There are various types of processing 



Dudung Ahmad Suganda, et al. 

 

harvested coffee into green beans: Wash, semi wash, honey, natural, and wine, these types of 
preparations are made depending on taste, and market needs.   

From this description, it can be seen that, in the process of planting, maintenance, harvesting, 
and post-harvest is a critical phase to get the expected quantity and quality of production, 
therefore from the beginning it is necessary to conduct training and coaching of farmer groups 
to ensure that the quantity and quality of coffee production are in accordance with the 
standards needed by consumers. 

Coffee Productivity and Farmer Income Increase from the Use of Superior Seeds  

Farmer income can be measured from the level of productivity produced and the price of coffee.  
usually farmers' coffee productivity averages 700 kg / ha using random seeds, and many farmers 
still sell fresh coffee fruits without being processed first so that the selling value is low ranging 
from Rp. 5,000 – 10,000 / kg or Rp. 3,000,000 – 7,500,000 / ha, some sell semi-finished processed 
coffee or 25% grain moisture content with prices ranging from Rp. 20,000 – 24,000 / kg or Rp. 
14,000,000 – 16,800,000 / ha, and green bean coffee with a moisture content of 9-13% with 
prices ranging from Rp60,000 – 85,000/kg or Rp42,000,000 – 59,500,000/ha, in 100 kg of fresh 
coffee produces 12-15 kg of green beans (yield 12-15%).  After farmers use superior and certified 
coffee seeds, trained in cultivation techniques with operational technical standards such as the 
use of balanced fertilizers, integrated pest control, and harvesting red or mature picks, there is 
an increase in coffee productivity to 1,800 kg/ha (38.88%) and an increase in farmer income 
from Rp. 59,500,000/ha to Rp. 153,000,000/ha/year (63.63%) 

From the description above, it can be seen that, initially farmers planted coffee seeds originating 
from uncertified production gardens so that productivity was low on average 700 kg / ha, after 
using certified superior seeds, coffee productivity increased to 1,800 kg / ha, in addition because 
it had been fostered from seeding to post-harvest, farmers no longer sold fresh coffee directly 
from the garden but processed into green beans, coffee productivity increased by 38.88% and 
income Farmers also increased by 63.63%. 

However, there are still many farmers who use coffee seeds from production plantations 

The use of coffee seeds from production gardens still occurs in the field, because several causes 
include farmers do not know the exact impact of using these original seeds, other causes of 
farmers cannot have certified superior seeds, the negative impact of plant stamina is not strong, 
infertile growth, susceptible to pests, and eventually death. Alternative solutions that have been 
applied in West Java include technical guidance since seeding, planting, maintenance, 
harvesting, and post-harvest or processing techniques to coffee farmers, to provide superior 
coffee seeds, Arabica coffee seed source gardens have been built owned by the Regional 
Government in Sumedang Regency covering an area of 1 ha, and in Bandung Regency covering 
an area of 2 ha owned by farmers,  as well as a certified superior seed assistance program from 
the West Java Provincial Government and the Ministry of Agriculture through the Directorate 
General of Plantations.  This is in accordance with Cevher's statement that, the quality of seed 
use, increased production value, and decreased production costs are determined by certified 
seed support from the government (Cevher &; Altunkaynak, 2020). 

Based on this, in West Java a superior seed assistance program for Java Preanger arabica coffee 
has been developed for coffee farmer groups in an effort to increase productivity, and at the 
same time can increase the income of coffee farmers from the sale of processed coffee at least 
into green beans. 
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Farmers' coffee productivity is still substandard 

The potential productivity of arabica coffee plants is between 0.7 – 2.5 tons / ha, with a plant 
population of 2,500 trees / ha (Sunanto, Salim, 2019).However, the  reality in the field based on 
the results of interviews, the coffee productivity of farmers is still 700 kg / ha, among others, 
this is caused by the use of seeds originating from their own production gardens or from other 
farmers whose origin is not superior and of unclear origin or not legal, not fertilized, attacked by 
pests, diseases, and plants are not maintained.  

This condition is a challenge for the government which has the function of developing plantation 
sub-sectors in the regions to provide guidance to farmers. Solutions that have been carried out 
by the government through the local Provincial and District Plantation Offices through 
continuous technical guidance, dissemination of technical information on cultivation with 
predetermined technical standard operating procedures, including the use of certified superior 
seeds, good technical implementation of cultivation in plant maintenance, pest control with the 
implementation of integrated pest control (IPM), implementation of harvesting with red picks. 

Technical knowledge and skills in coffee cultivation are still low 

The knowledge and skills of farmers regarding the technical cultivation of coffee in the field still 
vary, the current condition is still 40% of farmers do not understand the technical application of 
fertilizer, the dose and type of fertilizer that must be given, environmentally friendly pest 
control, choosing good and correct seeds.  

These conditions are caused by the level of knowledge and skills of farmers still vary, there are 
farmers who have become accustomed to doing coffee cultivation well such as the use of 
balanced fertilizers but there are also those who still do not fertilize at all, even plants are left 
as they are with shrubs that are more dominant than maintained plants, so the level of 
production is low.  

Alternative solutions to solve this problem include the assistance of extension officers, garden 
officers at the Plantation Plant Seed Production and Development Center, Seed Certification and 
Quality Testing Center officers, and officers of the Plantation Protection Center Implementation 
Unit. These officers integrally facilitate training or technical guidance on coffee cultivation, and 
how to obtain certified superior seeds. Technical guidance is carried out directly in the garden 
or at the Unit Office of the Implementing Unit of the Plantation Protection Center in the district 
such as training on making biological agents for coffee fruit borer pest control materials, so that 
farmers' knowledge and skills from time to time continue to develop in a better direction in the 
implementation of crop management until it produces coffee productivity reaching 1,800 kg per 
ha which previously only reached 700 kg per ha. 

Coffee farmers' income is still low 

It is still found that coffee that is ready to harvest has been mortgaged to the container at a very 
cheap price of Rp. 5,000 per kg, this is because farmers really need money for their daily needs 
and only rely on coffee plantation businesses. This condition occurs in remote areas of villages 
that are relatively far away, there is no information from other farmers, not reached by field 
officers.  

The solution taken for this condition is the efforts of the nearest village government to ask field 
extension workers to provide knowledge about the sale of farmers' coffee products and facilitate 
with village funds to buy these farmers' products, then appointed a farmer coordinator by the 
village through the results of an agreement at a farmer meeting at the location or at the village 
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office, minimal coffee processing to green beans with the facilitation of coffee peelers (pulpers) 
and drying tools (tarpaulins),  By selling Greean Bean, the price of coffee increases between Rp. 
80,000 to 150,000 per kg depending on the type of coffee processing used. 

There are still many farmers who have not been able to obtain certified superior seeds 

Certified superior coffee seeds are obtained from certified seed source gardens as well, Arabica 
coffee seed source gardens that have been certified in West Java only in Bandung Regency 2 ha 
owned by coffee farmers and in Sumedang 1 ha owned by the West Java Provincial Government 
managed by the West Java Provincial Plantation Office, not comparable to the needs of planting 
Arabica Coffee which is 23,360 ha with a total of 55,717 farmers (West Java Provincial Plantation 
Office,  2022) which requires approximately 35,040,000 seeds excluding the Perhutani  area of 
approximately 80,000 ha which can be planted with coffee on the sidelines of commodities 
cultivated in the Perum Perhutani area which requires approximately 40,000,000 seeds, so the 
number of seed shortages is 83,040,000 stems to meet the needs of coffee cultivation in West 
Java, in addition to the price of certified superior seeds of IDR 2,500 per stem,  so it costs 
Rp207,600,000.00 for the needs of procuring coffee seeds in West Java 

Alternative solutions to overcome this problem include building seed centers in farmer groups 
independently, urging seed producers to invest in hatcheries, the government facilitating the 
assistance of certified coffee superior seeds both the central, provincial and district 
governments.  

CONCLUSIONS  

The use of superior coffee seeds increased coffee productivity by 38.88%, and increased farmers' 
income by 63.63%. In addition to the use of certified superior seeds, increasing coffee 
productivity is also determined by the technical implementation of coffee cultivation in 
accordance with standard operating procedures, and increased income is obtained from the sale 
of processed coffee products in the form of green beans, in addition to farmer groups have the 
potential to become entrepreneurs in the nursery sector. As a recommendation, the seed self-
management assistance program in collaboration with farmer groups becomes a local 
government policy for community empowerment in the field of seeds which become the 
livelihood of daily life.  

ACKNOWLEDGMENTS 

Thanks to the Head of the West Java Provincial Plantation Office, the Head of the West Java Seed 
Development and Production Center for facilitating the data, allowing researchers to conduct 
interviews with farmer groups receiving coffee seed assistance in 13 sample districts.  May it be 
a good charity.  

REFERENCES  

Abdullahi Abubakar  Yusuf Jelili, O. I., Udeanya, H., Chiamaka, C., Akintunde, M. A. O., Oladele, 
O. I., & Abdullahi Abubakar  Yusuf Jelili, O. I. (2019). Creative Commons User License : 
CC BY-NC-ND Journal of Agricultural Extension. Journal of Agricultural Education and 
Extension, 23(3), 79–90. 

Akpo, E., Feleke, G., Fikre, A., Chichaybelu, M., Ojiewo, C. O., & Varshney, R. K. (2020). Analyzing 
pathways of nurturing informal seed production into formal private ventures for 
sustainable seed delivery and crop productivity: Experiences from Ethiopia. 
Sustainability (Switzerland), 12(17), 1–18. https://doi.org/10.3390/SU12176828 

https://doi.org/10.3390/SU12176828


Jurnal Manajemen Pelayanan Publik Vol. 08 No. 01, February 2024 | 199 

            

 

Alberto, N. J., Ramalho, J. C., Ribeiro-Barros, A. I., Viana, A. P., Krohling, C. A., Moiane, S. S., 
Alberto, Z., Rodrigues, W. P., & Partelli, F. L. (2023). Diversity in Coffea arabica Cultivars 
in the Mountains of Gorongosa National Park, Mozambique, Regarding Bean and Leaf 
Nutrient Accumulation and Physical Fruit Traits. Agronomy, 13(4). 
https://doi.org/10.3390/agronomy13041162 

Ashadi, M. I., Bulkis, S., Jamil, M. H., & Rahmadani. (2023). The Source of Information and Social 
Capital in the Dissemination of Technology Information on Smallholder Coffee 
Cultivation. Universal Journal of Agricultural Research, 11(3), 577–584. 
https://doi.org/10.13189/ujar.2023.110308 

Atieno, E. O., Kilwinger, F. B. M., Almekinders, C. J. M., & Struik, P. C. (2023). How Kenyan Potato 
Farmers Evaluate the Seed: Implications for the Promotion of Certified Seed Potato. 
Potato Research, 66(3), 811–829. https://doi.org/10.1007/s11540-022-09602-8 

Azizah, F. R., Prayogo, C., Kurniawan, S., & Rowe, R. L. (2023). Microbial Biomass and Soil 
Respiration Response to Pruning and Fertilization Practices in Coffee-Pine Agroforestry. 
Journal of Ecological Engineering, 24(8), 329–342. 
https://doi.org/10.12911/22998993/167417 

Baglan, M., Mwalupaso, G. E., Zhou, X., & Geng, X. (2020). Towards cleaner production: Certified 
seed adoption and its effect on technical effciency. Sustainability (Switzerland), 12(4), 
1–17. https://doi.org/10.3390/su12041344 

Batur, F., Bocci, R., & Bartha, B. (2021). Marketing farmers’ varieties in europe: Encouraging 
pathways with missing links for the recognition and support of farmer seed systems. 
Agronomy, 11(11). https://doi.org/10.3390/agronomy11112159 

Candido, V., Boari, F., Cantore, V., Castronuovo, D., Di Venere, D., Perniola, M., Sergio, L., 
Viggiani, R., & Schiattone, M. I. (2020). Interactive Effect of Nitrogen and Azoxystrobin 
on Yield, Quality, Nitrogen and Water Use Efficiency of Wild Rocket in Southern Italy. 
Agronomy, 10(6), 1–18. https://doi.org/10.3390/agronomy10060849 

Cevher, C., & Altunkaynak, B. (2020). Investigation of socio-economic characteristics of wheat 
producers on certified seed use: The case of Ankara Province. Yuzuncu Yil University 
Journal of Agricultural Sciences, 30(1), 115–123. 
https://doi.org/10.29133/yyutbd.651446 

Connor, M., Tuan, L. A., DeGuia, A. H., & Wehmeyer, H. (2021). Sustainable rice production in 
the Mekong River Delta: Factors influencing farmers’ adoption of the integrated 
technology package “One Must Do, Five Reductions” (1M5R). Outlook on Agriculture, 
50(1), 90–104. https://doi.org/10.1177/0030727020960165 

de Freitas, A. F., Fonseca, A. J., Volpato, M. M. L., Carvalho, G. R., Venturin, R. P., & Silva, V. A. 
(2023). Agronomic performance and productivity of Arabica coffee intercropped with 
timber species1. Revista Ceres, 70(2), 73–80. https://doi.org/10.1590/0034-
737X202370020009 

de Melo, A. S., Melo, Y. L., de Lacerda, C. F., Viégas, P. R. A., Ferraz, R. L. d. S., & Gheyi, H. R. 
(2022). Water restriction in cowpea plants [Vigna unguiculata (L.) Walp.]: Metabolic 
changes and tolerance induction. Revista Brasileira de Engenharia Agricola e Ambiental, 
26(3), 190–197. https://doi.org/10.1590/1807-1929/AGRIAMBI.V26N3P190-197 

Dinas Perkebunan Provinsi Jawa Barat. (2022). Statistik Perkebunan, Dinas Perkebunan Provinsi 
Jawa Barat, 2022. 

Donovan, J., Rutsaert, P., Spielman, D., Shikuku, K. M., & Demont, M. (2021). Seed value chain 
development in the Global South: Key issues and new directions for public breeding 
programs. Outlook on Agriculture, 50(4), 366–377. 
https://doi.org/10.1177/00307270211059551 

https://doi.org/10.3390/agronomy13041162
https://doi.org/10.13189/ujar.2023.110308
https://doi.org/10.1007/s11540-022-09602-8
https://doi.org/10.12911/22998993/167417
https://doi.org/10.3390/su12041344
https://doi.org/10.3390/agronomy11112159
https://doi.org/10.3390/agronomy10060849
https://doi.org/10.29133/yyutbd.651446
https://doi.org/10.1177/0030727020960165
https://doi.org/10.1590/0034-737X202370020009
https://doi.org/10.1590/0034-737X202370020009
https://doi.org/10.1590/1807-1929/AGRIAMBI.V26N3P190-197
https://doi.org/10.1177/00307270211059551


Dudung Ahmad Suganda, et al. 

 

Haque, M. M., Biswas, J. C., Maniruzaman, M., Akhter, S., & Kabir, M. S. (2020). Carbon 
sequestration in paddy soil as influenced by organic and inorganic amendments. Carbon 
Management, 11(3), 231–239. https://doi.org/10.1080/17583004.2020.1738822 

He, H., Hu, Q., Pan, F., & Pan, X. (2023). Evaluating Nitrogen Management Practices for 
Greenhouse Gas Emission Reduction in a Maize Farmland in the North China Plain: 
Adapting to Climate Change. Plants, 12(21). https://doi.org/10.3390/plants12213749 

Hemida, M., Vityi, A., & Hammad, Z. M. (2023). Socio-economic traits and constraints associated 
with smallholder farmers in Taungya agroforestry program in Sudan. Agroforestry 
Systems, 97(6), 1169–1184. https://doi.org/10.1007/s10457-023-00855-x 

Husenov, B., Asaad, S., Muminjanov, H., Garkava-Gustavsson, L., & Johansson, E. (2021). 
Sustainable wheat production and food security of domestic wheat in tajikistan: 
Implications of seed health and protein quality. International Journal of Environmental 
Research and Public Health, 18(11), 1–20. https://doi.org/10.3390/ijerph18115751 

Karim, A., Hifnalisa, H., & Manfarizah, M. (2021). Analysis of arabica coffee productivity due to 
shading, pruning, and coffee pulp-husk organic fertilizers treatments. Coffee Science, 16. 
https://doi.org/10.25186/.v16i.1903 

Kusumaningsih, N. (2023). The technical efficiency of rice farming and mobile phone usage: a 
stochastic frontier analysis. Food Research, 7(1), 93–103. 
https://doi.org/10.26656/fr.2017.7(1).595 

Maldera, F., Vivaldi, G. A., Iglesias-Castellarnau, I., & Camposeo, S. (2021). Two almond cultivars 
trained in a super-high density orchard show different growth, yield efficiencies and 
damages by mechanical harvesting. Agronomy, 11(7). 
https://doi.org/10.3390/agronomy11071406 

Manoppo, C. N., Sudarti, & Polakitan, A. L. (2021). Shallot Development Strategy In Minahasa 
Regency, North Sulawesi. E3S Web of Conferences, 316. 
https://doi.org/10.1051/e3sconf/202131602023 

Martiny, A. C. (2019). High proportions of bacteria are culturable across major biomes. ISME 
Journal, 13(8), 2125–2128. https://doi.org/10.1038/s41396-019-0410-3 

Muhardi, & Effendy. (2021). Technical efficiency and the factors that affect it in rice production 
in Indonesia. Asian Journal of Agriculture and Rural Development, 11(3), 230–235. 
https://doi.org/10.18488/journal.ajard.2021.113.230.235 

Mulesa, T. H., Dalle, S. P., Makate, C., Haug, R., & Westengen, O. T. (2021). Pluralistic seed system 
development: A path to seed security? Agronomy, 11(2), 1–44. 
https://doi.org/10.3390/agronomy11020372 

Naves, A. de P., Silva, A. O., Barbosa, M. V., Pinto, F. A., Santos, J. V. Dos, Saggin, O. J., Guimarães, 
P. T. G., & Carneiro, M. A. C. (2020). Biochemical parameters of an oxisol submitted to 
high doses of gypsum in the coffee culture. Coffee Science, 15(1), 1–9. 
https://doi.org/10.25186/.v15i.1756 

Nurbudiati, K., & Wulandari, E. (2020). The Risk and Strategies of Potato Production in Garut, 
Indonesia. Caraka Tani: Journal of Sustainable Agriculture, 35(2), 191. 
https://doi.org/10.20961/carakatani.v35i2.34072 

Ouya, F. O., Murage, A. W., Pittchar, J. O., Chidawanyika, F., Pickett, J. A., & Khan, Z. R. (2023). 
Impacts of climate-resilient push–pull technology on farmers’ income in selected 
counties in Kenya and Tanzania: propensity score matching approach. Agriculture and 
Food Security, 12(1), 1–14. https://doi.org/10.1186/s40066-023-00418-4 

Peng, Y., Zhang, H., Lian, J., Zhang, W., Li, G., & Zhang, J. (2023). Combined Application of Organic 
Fertilizer with Microbial Inoculum Improved Aggregate Formation and Salt Leaching in 
a Secondary Salinized Soil. Plants, 12(16). https://doi.org/10.3390/plants12162945 

https://doi.org/10.1080/17583004.2020.1738822
https://doi.org/10.3390/plants12213749
https://doi.org/10.1007/s10457-023-00855-x
https://doi.org/10.3390/ijerph18115751
https://doi.org/10.25186/.v16i.1903
https://doi.org/10.26656/fr.2017.7(1).595
https://doi.org/10.3390/agronomy11071406
https://doi.org/10.1051/e3sconf/202131602023
https://doi.org/10.1038/s41396-019-0410-3
https://doi.org/10.18488/journal.ajard.2021.113.230.235
https://doi.org/10.3390/agronomy11020372
https://doi.org/10.25186/.v15i.1756
https://doi.org/10.20961/carakatani.v35i2.34072
https://doi.org/10.1186/s40066-023-00418-4
https://doi.org/10.3390/plants12162945


Jurnal Manajemen Pelayanan Publik Vol. 08 No. 01, February 2024 | 201 

            

 

Raparelli, E., & Lolletti, D. (2020). Research, Innovation and Development on Corylus avellana 
through the Bibliometric Approach. International Journal of Fruit Science, 20(3), 1–17. 
https://doi.org/10.1080/15538362.2020.1784076 

Rokhani, Rondhi, M., Kuntadi, E. B., Aji, J. M. M., Suwandari, A., Supriono, A., & Hapsari, T. D. 
(2020). Assessing determinants of farmer’s participation in sugarcane contract farming 
in Indonesia. Agraris, 6(1), 12–23. https://doi.org/10.18196/agr.6187 

Rosado, T. L., Freitas, M. S. M., de Carvalho, A. J. C., Pires, A. A., Vieira, H. D., Vieira, G. H. S., 
Scopel, K. N., & Rosado, M. M. L. (2021). Growth and production of conilon coffee under 
fertilization of nitrogen and molybdenum (Mo). Australian Journal of Crop Science, 
15(3), 455–463. https://doi.org/10.21475/ajcs.21.15.03.p3130 

Sahara, D., Triastono, J., Praptana, R. H., Romdon, A. S., Arianti, F. D., Widodo, S., Pustika, A. B., 
Purwaningsih, H., Fadwiwati, A. Y., Sutardi, Muslimin, Supriyo, A., Malik, A., Suhendrata, 
T., Setiani, C., Prasetyo, T., Komalawati, Wulanjari, M. E., Chanifah, & Nurwahyuni, E. 
(2023). Sorghum Contribution to Increased Income and Welfare of Dryland Farmer 
Households in Wonogiri, Indonesia. Agriculture (Switzerland), 13(8), 1–17. 
https://doi.org/10.3390/agriculture13081609 

Santinato, F., Ruas, R. A. A., da Silva, R. P., Paixão, C. S. S., & Ormond, A. T. S. (2019). 
Morphological and productive influence of harvest on coffee plants. Australian Journal 
of Crop Science, 13(1), 144–150. https://doi.org/10.21475/ajcs.19.13.01.p6955 

Satriani, G. I., Soelistyowati, D. T., Alimuddin, A., Arfah, H., & Effendi, I. (2023). Molecular 
Assessment of Kappaphycus alvarezii Cultivated in Tarakan based on cox2-3 Spacer. 
Squalen Bulletin of Marine and Fisheries Postharvest and Biotechnology, 18(1), 52–64. 
https://doi.org/10.15578/squalen.736 

Setiani, C., Ambarsari, I., Cempaka, I. G., & Prasetyo, T. (2022). Zinc biofortified rice: seed 
production and targets development, in central java. E3S Web of Conferences, 361, 4–
11. https://doi.org/10.1051/e3sconf/202236103007 

Snowball, R., Dhammu, H. S., D’Antuono, M. F., Troldahl, D., Biggs, I., Thompson, C., 
Warmington, M., Pearce, A., & Sharma, D. L. (2022). Adaptation of Quinoa 
(Chenopodium quinoa Willd.) to Australian Environments. Agronomy, 12(9). 
https://doi.org/10.3390/agronomy12092026 

Sseremba, G., Kagezi, G. H., Kobusinge, J., Musoli, P., Akodi, D., Olango, N., Kucel, P., Chemutai, 
J., Mulindwa, J., & Arinaitwe, G. (2021). High Robusta coffee plant density is associated 
with better yield potential at mixed responses for growth robustness, pests and 
diseases: which way for a farmer? Australian Journal of Crop Science, 15(4), 494–503. 
https://doi.org/10.21475/ajcs.21.15.04.p2676 

Sseremba, G., Tongoona, P. B., Musoli, P., Eleblu, J. S. Y., Melomey, L. D., Bitalo, D. N., Atwijukire, 
E., Mulindwa, J., Aryatwijuka, N., Muhumuza, E., Kobusinge, J., Magambo, B., Kagezi, G. 
H., Danquah, E. Y., Kizito, E. B., Kyalo, G., Iyamulemye, E., & Arinaitwe, G. (2023). Viability 
of Deficit Irrigation Pre-Exposure in Adapting Robusta Coffee to Drought Stress. 
Agronomy, 13(3), 1–14. https://doi.org/10.3390/agronomy13030674 

Sudewi, S., Ala, A., Baharuddin, & Farid, M. (2020). The isolation, characterization endophytic 
bacteria from roots of local rice plant kamba in, central sulawesi, indonesia. 
Biodiversitas, 21(4), 1614–1624. https://doi.org/10.13057/biodiv/d210442 

Sukiyono, K., & Widiono, S. (2020). Optimizing Household Economic Resource to Lessen 
Population Pressures on Villages around Kerinci Seblat National Park Bengkulu Province. 
Jurnal Manajemen Hutan Tropika, 26(3), 268–281. 
https://doi.org/10.7226/JTFM.26.3.268 

Sunanto, Salim,  dan A. W. R. (2019). ANALISIS KESEPAKATAN PENINGKATAN PRODUKTIVITAS 
KOPI ARABIKA PADA PENGEMBANGAN KAWASAN DI KABUPATEN TORAJA UTARA. 
JURNAL SOSIAL EKONOMI PERTANIAN, 15, 42–55. 

https://doi.org/10.1080/15538362.2020.1784076
https://doi.org/10.18196/agr.6187
https://doi.org/10.21475/ajcs.21.15.03.p3130
https://doi.org/10.3390/agriculture13081609
https://doi.org/10.21475/ajcs.19.13.01.p6955
https://doi.org/10.15578/squalen.736
https://doi.org/10.1051/e3sconf/202236103007
https://doi.org/10.3390/agronomy12092026
https://doi.org/10.21475/ajcs.21.15.04.p2676
https://doi.org/10.3390/agronomy13030674
https://doi.org/10.13057/biodiv/d210442
https://doi.org/10.7226/JTFM.26.3.268


Dudung Ahmad Suganda, et al. 

 

T, K. (2021). Adoption Of Garden Coffee Production Technology Package By Smallholder Farmers 
In Ethiopia. African Journal of Food, Agriculture, Nutrition and Development, 21(5), 
17989–18004. https://doi.org/10.18697/ajfand.100.19990 

Taufik, M., & Ruzardi. (2021). Literature study of irrigation management of irrigation 
modernization based to support the productivity of paddy. Universal Journal of 
Agricultural Research, 9(5), 184–190. https://doi.org/10.13189/ujar.2021.090505 

Tenriawaru, N., Salam, M., Ridwan, M., Sirajuddin, S. N., Al -Tawaha, A. R. M., & Syam, S. H. 
(2023). Comparison of the Application of Local and Superior Rice Varieties in Terraced 
Rice Fields and their Implications for Farmers’ Income. Universal Journal of Agricultural 
Research, 11(3), 537–546. https://doi.org/10.13189/ujar.2023.110304 

Tonello, E. S., Fabbian, N. L., Sacon, D., Netto, A., Silva, V. N., & Milanesi, P. M. (2019). Soybean 
seed origin effects on physiological and sanitary quality and crop yield. Semina:Ciencias 
Agrarias, 40(5), 1789–1803. https://doi.org/10.5433/1679-0359.2019v40n5p1789 

Toniutti, L., Breitler, J. C., Guittin, C., Doulbeau, S., Etienne, H., Campa, C., Lambot, C., Pinilla, J. 
C. H., & Bertrand, B. (2019). An altered circadian clock coupled with a higher 
photosynthesis efficiency could explain the better agronomic performance of a new 
coffee clone when compared with a standard variety. International Journal of Molecular 
Sciences, 20(3). https://doi.org/10.3390/ijms20030736 

Tran, D. N. L., Nguyen, T. D., Pham, T. T., Rañola, R. F., & Nguyen, T. A. (2021). Improving 
irrigation water use efficiency of robusta coffee (Coffea canephora) production in lam 
dong province, vietnam. Sustainability (Switzerland), 13(12), 1–17. 
https://doi.org/10.3390/su13126603 

Ula, A. M., Purwanto, E., & Parjanto. (2023). Growth and Physiological Study of Gamma-Induced 
M4 Black Rice in Stress Condition. International Journal on Advanced Science, 
Engineering and Information Technology, 13(5), 1799–1804. 
https://doi.org/10.18517/ijaseit.13.5.16779 

Vega-Villasante, F., Ruiz-González, L. E., Chong-Carrillo, O., Basto-Rosales, M. E. R., Palma-
Cancino, D. J., Tintos-Gómez, A., Montoya-Martínez, C. E., Kelly-Gutiérrez, L. D., 
Guerrero-Galván, S. R., Ponce-Palafox, J. T., Zapata, A., Musin, G. E., & Badillo-Zapata, D. 
(2021). Biology and use of the pacific fat sleeper dormitator latifrons (Richardson, 1844): 
State of the art review. Latin American Journal of Aquatic Research, 49(3), 391–403. 
https://doi.org/10.3856/vol49-issue3-fulltext-2637 

Walczak, A. (2021). The Use of World Water Resources in the Irrigation of Field Cultivations. 
Journal of Ecological Engineering, 22(4), 186–206. 
https://doi.org/10.12911/22998993/134078 

Walther, M., Wagner, I., Raschke, J., Zoglauer, K., & Rupps, A. (2022). Abscisic acid induces 
somatic embryogenesis and enables the capture of high-value genotypes in Douglas fir 
(Pseudotsuga menziesii [MIRB.] Franco). Plant Cell, Tissue and Organ Culture, 148(1), 
45–59. https://doi.org/10.1007/s11240-021-02159-3 

Wambua, D. M., Gichimu, B. M., & Ndirangu, S. N. (2021). Smallholder Coffee Productivity as 
Affected by Socioeconomic Factors and Technology Adoption. International Journal of 
Agronomy, 2021. https://doi.org/10.1155/2021/8852371 

Wasilewska-Nascimento, B., Boguszewska-Mańkowska, D., & Zarzyńska, K. (2020). Challenges in 
the production of high-quality seed potatoes (Solanum tuberosum L.) in the tropics and 
subtropics. Agronomy, 10(2). https://doi.org/10.3390/agronomy10020260 

Xiu-Shi, Y., Pei-You, Q., Hui-Min, G., & Gui-Xing, R. (2019). Quinoa industry development in China. 
Ciencia e Investigacion Agraria, 46(2), 208–219. 
https://doi.org/10.7764/rcia.v46i2.2157 

https://doi.org/10.18697/ajfand.100.19990
https://doi.org/10.13189/ujar.2021.090505
https://doi.org/10.13189/ujar.2023.110304
https://doi.org/10.5433/1679-0359.2019v40n5p1789
https://doi.org/10.3390/ijms20030736
https://doi.org/10.3390/su13126603
https://doi.org/10.18517/ijaseit.13.5.16779
https://doi.org/10.3856/vol49-issue3-fulltext-2637
https://doi.org/10.12911/22998993/134078
https://doi.org/10.1007/s11240-021-02159-3
https://doi.org/10.1155/2021/8852371
https://doi.org/10.3390/agronomy10020260
https://doi.org/10.7764/rcia.v46i2.2157


Jurnal Manajemen Pelayanan Publik Vol. 08 No. 01, February 2024 | 203 

            

 

Zabini, A. V., Prieto Martinez, H. E., Lima Neves, J. C., Cruz, C. D., & Valadares, S. V. (2021). 
Chemical analyses of flowers and leaves for nutritional diagnoses of coffee trees. Ciencia 
Rural, 51(7). https://doi.org/10.1590/0103-8478cr20190796 

Zaidan, Ú. R., Campos, R. C., Faria, R. M., Zaidan, I. R., de Souza, W. M., Santos, R. H. S., & de 
Freitas, F. C. L. (2022). Productivity and grain size of coffee grown in different weed 
management systems. Acta Scientiarum - Agronomy, 44. 
https://doi.org/10.4025/actasciagron.v44i1.55692 

Zhao, Y., Deng, H., Hu, R., & Xiong, C. (2022). Impact of Government Policies on Seed Innovation  
in China. Agronomy, 12(4). https://doi.org/10.3390/agronomy12040917. 

 

 

https://doi.org/10.1590/0103-8478cr20190796
https://doi.org/10.4025/actasciagron.v44i1.55692
https://doi.org/10.3390/agronomy12040917

