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Abstract. Understanding shallot seed systems is crucial for managing crop 
biodiversity on-farm where it is of both private value to farmers and social 
significance for future crop improvement and the resilience of the farming 
system. Focus Group Discussion (FGD) was carried out in Cirebon-West Java, 
Brebes-Central Java, Bantul-Yogyakarta S.R and Nganjuk-East Java. In Java, 
FGDs estimate that the share of formal seed sector in the total shallot seed supply 
rarely exceeds 5%. Hence, the seed supply is heavily relied on the informal seed 
system in which farmers use their-own strategies, including farmer-saved seeds, 
farmer seed exchange, and farmer-managed seed production. In the meantime, 
FGDs indicate that both systems in general are still characterized by low quality 
seeds, limited clean/healthy seeds, lack of supporting qualified human resources, 
lack of supporting infra-structure, and low transfer of seed technology. Both 
systems actually have considerable strengths to be leveraged and weaknesses to 
be improved. Therefore, FGDs suggest that integrating and recognizing the 
coexistence of the formal and informal seed systems in the four shallot producing 
areas in Java should be embraced to optimize the mutual benefits between the 
two systems. 

1 Introduction 
In Indonesia, shallot is a prominent economic crop grown year-round mostly in lowlands by 
nearly a million of small-scale farmers. Yearly demand for shallot is relatively stable, but the 
market supply is quite volatile. Therefore, any sharp increase (or decline) in crop price, or any 
sharp change in supply level will generate a market disturbance, even contribute to economic 
inflation. Another issue that has long been a concern is the wide gap between actual yield (9-12 
t/ha) and potential yield (15-20 t/ha). In general, the most critical factor limiting shallot yield in 
Indonesia is the rare availability of good quality seeds or not fully yet developed seed systems 
[1]. 

Seed plays very important role in an effort of improving crop production and increasing crop 
yield. The efficacy of other production inputs will be depended on the seed, so that however much 
a farmer puts to use other productive inputs (land, fertilizer, labor, etc.), an output realization will 
still be determined by the seed. Seed is considered as an integral part of agriculture since it 
provides the maximum limit of crop yield of all other production inputs [2, 3, 4]. In shallot 
particularly, the seed is considered as a very significant input since farmers have to invest about 
25-50% of total cost to acquire it [5, 6]. 

The genetic makeup of seed has been widely known as an important factor that determines 
the crop yield potential and stability [7]. As a catalyst in agricultural production [8], quality seed 
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is a critical  component in ensuring the success of  development strategy for improved  agricultural 
production and productivity,  food security and  livelihoods [9, 10, 11]. Good quality seeds are 
those that satisfy appropriate genetic, physical, health standards, germination and moisture 
percentage and vigor requirements for achieving higher yield [12, 13]. When farmers use bad 
quality seeds, then all of their investments for other inputs will most likely turn to waste [14, 15]. 

As far as seeds are concerned, two key issues confronted by every farmer are seed availability 
and quality. Ideally, appropriate quantities, qualities and price affordability of seeds should be 
met by farmers when they need them [16, 17, 18]. In developing countries, ever since seed is 
considered as a crucial input for improving cultivation techniques and increasing crop production, 
the seed supply systems have received considerable attention. It should be noted that to have the 
use of quality seeds and to make them available need a process. Continuous development of new 
and improved crop varieties and efficient production and supply systems of seeds to farmers are 
requirements for having sustained increase in agriculture production and productivity [19, 20, 
21]. 

Despite its crucial importance in shallot production, the body of knowledge regarding shallot 
seed system in Indonesia is still scanty. This paper therefore seeks to provide an overview and to 
assess the current shallot seed systems operating in Java, and to identify overall possible 
improvements. 

2 Materials and Methods 
Focus Group Discussion – FGD (an interactive discussion of participants who have similar 
background and experience to discuss a specific topic of interest) was selected as data collection 
method. [22, 23]. FGD is an organized discussion involves selected relevant participants in 
gathering in-depth information of specific research topic based on their attitude, belief, opinion 
and experiences [24, 25, 26]. 

Focus group discussion was carried out in each of the four study sites (Cirebon-West 
Java, Brebes-Central Java, Bantul-Yogyakarta S.R and Nganjuk-East Java). The facilitator used 
a discussion guide that served as a roadmap to keep the session on track in covering the listed 
topics, while allowing participants to talk freely and spontaneously. The number of items in the 
guide was kept to a minimum (such as, shallot varieties mostly preferred, regional seed need and 
availability, access to good quality seeds, source of seeds, seed distribution, challenges to improve 
the seed systems), to leave enough time for in- depth discussion. 

Participants were recruited through a consultation with the District Agricultural Office–DAO 
(Dinas Pertanian Kabupaten) and purposively selected, since FGD was intended to gain insights 
of participants’ shared understanding with regards to shallot seed systems in each study site [27]. 
In this study, 14-15 persons were invited in each FGD, since the purpose is to generate depth of 
expression from participants. The composition of the group was set up to be aligned with the main 
topic of the study [28, 29], i.e. seed systems. The group was consisted of farmers (seed users), 
seed growers, seed traders, and seed officers from DAO. 

Table 1. Composition and number of participants of FGD. 

Participants Cirebon Brebes Bantul Nganjuk Sub-total 
Farmers (seed users) 6 7 5 8 26 
Seed growers 3 3 2 3 11 
Seed traders 2 2 3 2 9 
Seed officers (DAO) 4 2 4 2 12 
Total 15 14 14 15 58 
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3 Results and Discussions 

3.1 Results 

3.1.1 Shallot seed-use  at the farmers’ level 

Shallot variety used varies among the four study sites. Bima Brebes or Bima Curut is the most 
popular variety used by farmers in Brebes and Cirebon. Farmers in Bantul prefer to use Biru as 
the first option and Tiron as the second option. Meanwhile, farmers in Nganjuk seem to have 
more variety options, such as Super Philip, Baoji, Tajuk, and Batu Ijo. 

The amount of required seed ranges between 1 – 2 t/ha, depending on the bulb size (the bigger 
the size the heavier). More frequent shallot cultivation per year is shown by farmers in Cirebon 
and Brebes. The fact that farmers grow shallot 3-4 times in a row in the same field has raised 
some concerns regarding fastening soil fertility degradation (soil fatigue) and sustaining pest and 
disease infestations. About 60-80% seed used is originated from own saved seeds and the rest 20-
40% is obtained from a purchase from other farmers. 

Table 2. Variety, seed requirement, frequency of growing, and seed sources 

Varieties used 
(last 5 years) 

Cirebon Brebes Bantul Nganjuk 
Bima Brebes 
Timur 

Bima Brebes 
Kuning 

Super Biru Tiron 
Super Philip 
Crok Kuning 

Super Philip Baoji 
Tajuk 
Batu Ijo 

Seed requirement (t/ha) 1.5 – 2.0 1.3 – 1.8 1.2 – 2.0 1.0 – 2.0 

Freq. of grow (times/year) 2 – 3 2 – 4 1 – 2 1 – 2 

Seed sources:     

 Own saved seeds 65% 70% 60% 80% 

 Other farmers 32% 28% 38% 17% 

 Seed growers 1% 1% 0% 3% 

 Agro-shop 2% 1% 2% 0% 

Rank of importance of factors affecting variety selection inclines to be considered similarly 
by farmers in the four study sites. All sites suggest that high yield potential or productivity is 
considered as the first most important factor influencing farmers in selecting a certain variety. 
Farmers consider year-after-year yield stability as the second most important factor. In all study 
sites, farmers are always concerned with the risk of pest/disease infestation and the possible 
occurrence of water shortage. This may explain why farmers consider environmental adaptability 
as the third most important factor affecting variety selection. Table 3 also shown that farmers 
consider the variety agronomic traits (productivity/high yield potential, yield stability, 
environmental adaptability) as factors of higher importance in selecting a certain variety than the 
variety non-agronomic attributes (seed price, market demand and recommendations). 
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Table 3. Importance of factors affecting farmers in variety selection 

No. Factors Cirebon Brebes Bantul Nganjuk 
RI AVI RI AVI RI AVI RI AVI 

1 Affordable seed price V 4.2333 VI 3.9333 IV 3.8667 VI 3.3000 

2 Productivity/high yield I 4.5333 I 4.3000 I 4.3333 I 4.3667 

3 Market demand IV 4.2667 IV 4.1000 V 3.8333 III 4.1000 

4 Only variety available VIII 3.3333 IX 3.0333 IX 2.9565 VIII 2.7667 

5 Yield stability III 4.2667 II 4.1333 II 4.2667 II 4.1333 

6 Envir. adaptability II 4.3333 III 4.1333 III 4.2273 IV 4.0667 

7 High farm-gate price VI 4.1333 V 4.0333 VI 3.8333 V 3.8667 

8 Seed seller recomm. IX 3.3000 X 2.9333 X 2.8000 IX 2.7333 

9 Ext./govern. recomm. X 3.2667 VII 3.3000 VIII 3.1333 X 2.6667 

10 Oth. farmers recomm, VII 3.4000 VIII 3.2000 VII 3.3333 VII 2.9667 
RI = Rank of Importance 
AVI = Average Value of Importance 

As many as one-third of farmers procure the seeds by purchasing them from other farmers. 
The most important factor considered by farmers in purchasing the seeds is seed availability at 
planting time, followed by expected yield, seed healthiness, and physiological age of seeds. 
Meanwhile, seed variety, seed price and source of seeds are considered as of lower importance. 

Table 4. Importance of factors affecting farmers in purchasing seeds 

Factors Cirebon Brebes Bantul Nganjuk 
RI AVI RI AVI RI AVI RI AVI 

Physiological age of seeds IV 4.2667 III 4.0333 III 3.7000 IV 3.3000 

Expected high yield II 4.6667 II 4.4000 II 4.1000 II 4.3000 

Availability at planting time I 4.7667 I 4.4667 I 4.2667 I 4.5000 

Seed health III 4.4000 IV 3.9333 IV 3.4333 III 3.7333 

Origin/source of the seed VII 3.0333 VII 3.0000 VII 2.7000 VI 2.8667 

Seed variety V 3.5333 VI 3.1667 VI 2.9667 VII 2.8667 

Seed market price VI 3.4333 V 3.3000 V 3.1333 V 3.1000 
RI = Rank of Importance 
AVI = Average Value of Importance 

Most participants are in agreement that (a) quality and yield of seeds supplied by the existing 
system are still relatively low, (b) limited availability of clean and healthy seeds, (c) seeds 
available in the market have no quality assurance, (d) lack of qualified human resources 
supporting the seed system, (e) lack of seed supporting facilities and infrastructures, and (f) lack 
of seed production technology transfer. 
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Table 5. Participants’ general opinions regarding the existing seed system 

 Cirebon (15) Brebes (14) Bantul (14) Nganjuk (15) 
Agree 
(%) 

Disagree 
(%) 

Agree 
(%) 

Disagree 
(%) 

Agree 
(%) 

Disagree 
(%) 

Agree 
(%) 

Disagree 
(%) 

 Bulb seeds supplied by the existing system are still sub-optimal in quality and yield 
 73.3 26.7 85.7 14.3 92.9 7.1 73.3 26.7 
 Clean and healthy shallot bulb seeds used by farmers and seed growers are still limited 
 93.3 6.7 92.9 7.1 100.0 0 85.7 14.3 
 There is no quality assurance for shallot bulb seeds available in the market 
 93.3 6.7 100.0 0 100.0 0 80.0 20.0 
 Seed system has not been sufficiently supported by qualified human resources 
 86.7 13.3 85.7 14.3 71.4 28.6 73.3 26.7 
 Lack of supporting infra-structure and facilities, especially for seed testing and storage 
 86.7 13.3 85.7 14.3 71.4 28.6 80.0 20.0 
 Lack of seed production transfer technology both to farmers and seed growers 
 93.3 6.7 92.9 7.1 92.9 7.1 73.3 26.7 

3.1.2 Shallot seed formal system  

The formal system is a government supported system to produce and distribute seed through 
officially regulated mechanism. This system is mainly guided by plant breeding scientific 
methodologies.  The seed multiplication may be operated and controlled by public and/or private 
sector specialists. The system is distinguished by public sector regulated-components, typically 
by a process of inspection for seed certification. The inspection also includes management over 
variety release, to make certain that available seed is derived from an admitted variety and with 
a minor occurrence of diseases [30, 31]. In Indonesia, the major actors of the shallot formal system 
are several public institutions under the coordination of the Ministry of Agriculture (MOA) - 
Directorate General of Horticulture (DG Horticulture) and the Indonesian Agency for 
Agricultural Research and Development (IAARD). The formal system consists of institutional 
components that have well-defined roles and responsibilities to produce certified seeds for 
farmers.  An official catalog of seeds and varieties has to previously register the seeds. The 
certified label warrants that the seed meets the standards and minimum requirements of the 
official seed certifying agency. The flow of seed from breeder seed to extension seed is as follow. 

Table 6. Flow chart of the shallot formal seed system in Indonesia  

Variety released by the Indonesian Vegetable Research Institute 
(IVEGRI) or the Assessment Institute for Agricultural 
Technology (AIAT) at provincial level 

Breeder seed (BS) produced by IVEGRI or AIAT’s 

Foundation seed 
(FS) 

produced by AIAT’s or Provincial Horticultural Seed 
Production Unit or Seed Grower accompanied by breeders; 
supervised by the Horticultural Seed Certification and 
Inspection Office (HSCIO) 

Stock seed (SS) produced by AIAT’s or Provincial Horticultural Seed 
Production Unit or Seed Growers; supervised by the HSCIO 

Extension seed 
(ES) 

produced by AIAT’s or Provincial Horticultural Seed 
Production Unit or Seed Growers; supervised by the HSCIO 

Seed distribution 
and sales 

carried out by AIAT’s or Provincial Horticultural Seed 
Production Unit or Seed Growers 
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Technical Guidance for Certification is also arranged to guide seed officer/ supervisor and 
seed quality assurance for carrying out seed certification properly and correctly, so that quality 
shallot seeds are obtained in compliance with the applied requirements. 

Table 7. Minimum requirements for shallot bulb seeds 

No. Parameter Unit 
 Seed Class  

BS FS SS ES 
1. Field      
 a. Mixed varieties and irregularities, max. % 0.0 0.0 1.0 1.0 
 b. Plant health      

 
Number of plants infected by pests and diseases, 
max. 

     

 Viruses % 0.0 0.2 1.0 1.0 

 
 Onion Yellow Dwarf Virus (OYDV) 
 Shallot Latent Virus (SLV) 
 Leak Yellow Stripe Virus (LYSV) 

     

 Fungals      
  Altenaria porii % 0.2 0.5 0.5 0.5 
  Peronospora destructor % 0.0 1.0 1.0 1.0 

 

c. Field management  Field inspection is stopped when there 
 are uncontrolled weeds as host of 
 pests/ diseases and virus vector 
 Field inspection is stopped when there 
 are serious mechanical/insect damage 
 on leaves, and poor plant growth 

2. Bulb quality      
 a. Mixed varieties and irregularities, max. % 0.0 0.2 0.5 1.0 
 b. Plant health      
 Fungals % 0.5 1.0 2.0 3.0 

 

 Botrytis allii 
 Alternaria porii 
 Fusarium sp 
 Colletotricum gloeosporioides 

     

 Bacterial      
  Erwinia arotovara % 0.2 0.5 1.0 2.0 
 Mechanical damage % 0.5 1.0 2.0 3.0 

Even though, the formal system had been established more than a decade ago, FGDs suggest 
that in general, the system has not developed well as expected. Insignificant share of this system 
to the shallot industry is indicated by the estimated low number of active certified seed growers 
and low seed production capacity per year in the four study sites. FGDs have identified some 
factors that may cause the slow development of the formal system. Certified seed growers indicate 
some limiting factors, such as the difficulty in estimating or projecting seed demand, lack of 
varieties released by breeding component of the system that are preferred by farmers, the 
difficulty to satisfy minimum requirement of certification, especially to control pests and diseases 
damage intensity as low as 0.5-3.0%, low demand of certified seeds from users, unavailability of 
large storage for storing the seeds, and tight and thorough selection during harvest and storage 
that are very labor-intensive and costly. Based on these challenges, most seed growers still 
perceive that growing certified seeds is a risky business. Most seed growers even suggest that 
they are willing to produce the seed only if there is government program/project that provides 
guarantee of buying the seeds. In the meantime, from farmers’ or users’ perspective, some issues 
that may contribute to the slow development of formal system are also raised, such as the rarity 
of buying seeds because they use own saved seeds, lack of certified seed promotion, and 
perception that certified seeds are more expensive with no guarantee of having higher yield as 
compared to non-certified seeds. 
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Table 8. Estimated number of certified seed growers and their production capacity 

  Cirebon Brebes Bantul Nganjuk 

1 
 

Seed production method  Following Standard Operating Procedure issued by 
 DG Hort 
 Inspected and certified by the Horticultural Seed 
 Certification and Inspection Office 

2 
Estimated number of active 
certified seed grower 

2 4 3 5 

3 

Estimated seed production 
capacity per 
year
  

25-30 t 40-50 t 30-35 t 40-50 t 

Out of the four study sites, Nganjuk-East Java has a shallot formal seed system that performs 
the best. It was recorded that during the period of 2009-2014, formal shallot seed system in 
Nganjuk-East Java had produced about 604 t of certified shallot seed [32]. Latest data from the 
East Java Horticultural Seed Certification and Inspection Office indicate that for 2020 (until July), 
East Java seed growers (including Nganjuk) have produced a total of 792,4 t of certified seeds 
consisting of Batu Ijo (119 t), Bauji (65 t), Bima Brebes (123.9 t), Super Philip (36 t), and Tajuk 
(449.5 t). 

3.1.3 The shallot informal seed system 

The informal system is complex and conceptually less clear in that it facilitates a farmer to save 
seed from harvest, exchange seed among farmers or buy seed from local markets. This system also 
allows a farmer to sell his/her excess harvest to other farmers as seed. Informal seed systems are 
the most important seed source, especially for small-scale farmers in many developing countries 
[33, 34]. 

In Indonesia, the shallot seed supply by the informal system reflects its importance in national 
shallot seed security. About 70-80% of shallot seed used by Indonesian smallholder farmers is 
saved and exchanged seeds, and the remaining 19-29% is seed bought in local markets. The 
informal seed system accounts for 99% of the seed used by smallholder farmers [32], while the 
share of improved or certified seed is about 1%. FGDs suggest that the heavy reliance of majority 
shallot farmers on the informal shallot seed system is due to some key reasons as follow (a) the 
seeds coming from informal system are relatively more affordable and available at the time 
needed, (b) the system allows farmers to observe the shallot seed crop production in the field 
before deciding to buy, and (c) as compared to the formal system, farmers perceive that the system 
is more reliable and sustainable. 

Saving the produce from their previous harvest is the simplest way for farmers to acquire 
shallot seeds. FGDs suggest that by doing so, farmers may have more control to the seeds and 
become more knowledgeable based on own experience about the plant’s traits embodied 
in the seeds. Using own saved seeds means the farmers are able to obtain the shallot seeds 
on time and they do not have to procure seeds from other exchange transactions. However, 
farmers sometimes have to get the seeds from external sources, especially when they 
experience seed loss. Seed loss occurred because of a variety of factors identified in FGDs, 
including crop failure, poor yield that forces farmers to sell all of the harvest to meet 
household needs, and selling all of the harvest when the price of shallot bulb consumption 
is exceptionally high. FGDs also indicate that sourcing shallot seeds from neighboring 
farmers will cost farmers less, since the seed information is easily gathered and the seed 
growing conditions are often better known. Furthermore, FGDs also reveal the importance of 
and how well farmers are adapted to the existing informal shallot seed system. 
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Table 9. Importance of informal seed system in the four study sites 

  Cirebon (%) Brebes (%) Bantul (%) Nganjuk (%) 
Seed used in last planting season     

 Non-certified seed 99.0 99.0 100.0 97.0 
 Certified seed 1.0 1.0 0.0 3.0 
Seed used for next planting season     

 Own saved seed 43.3 80.0 60.0 96.7 
 Purchased from other farmers 43.3 16.7 26.7 3.3 
 Both 13.3 3.3 13.3 0.0 
When using saved seed     

 Selection carried out since the crops 
are still in the field – plant growth 
and healthiness 

33.3 66.7 43.3 46.7 

 Selection carried out after harvest – 
tuber appearance 

66.7 30.0 50.0 36.7 

 Both 0.0 3.3 6.7 16.7 
Form of purchased seed     

 Tuber or bulb seeds 86.7 66.7 83.3 100.0 
 Seed candidates 13.3 33.3 16.7 0.0 
When using purchased seed     

 Evaluation started out since the crops 
are still in the field – plant growth 
and healthiness 

3.3 16.7 26.7 16.7 

 Evaluation carried out before buying 
– tuber seed appearance 

96.7 80.0 73.3 83.3 

 Both 0.0 3.3 0.0 0.0 

3.2 Discussions 

Despite the all-round support provided by the government, the formal shallot seed system is not 
yet developed to the level it should attain. The formal system is theoretically capable of producing 
markedly better seed for shallot production, because it is a purposely designed and restricted 
system requiring a chain of activities leading to clear outputs, i.e. certified seed of checked 
varieties of optimal physical, physiological, and sanitary quality. However, the success depends 
to a large extent on the connection effectiveness between components in the system. For example, 
the lack of high yielding shallot varieties released and offered by IVEGRI or AIATs may 
contribute as one of the reasons why farmers less interested in acquiring certified seeds. Farmers 
are most likely to purchase certified seeds when they can provide higher yield than farm-saved 
seed. When seed development is poorly organized in each component and has resulted in low 
quality seeds, the coordinated relations between components may also break. If the distribution 
system fails and the seeds do not meet farmers in the correct quality and quantity at the right time 
and price, the low trust of farmers in the formal system is inevitable. In the case of shallot, better 
promotional efforts and proven field evidences appear urgently needed to convince farmers the 
advantages of using certified seeds. Inefficiency of one component will automatically provide 
negative effects to the performances of other components in the system. Hence, the 
interdependence of the different components remains a challenge for the organization of a formal 
shallot seed system to succeed. 

In the meantime, in informal seed systems, farmers mostly carry out all of the activities that 
include producing, disseminating, and accessing the seeds through saving own production; 
exchanging with other farmers; and procuring seed candidates from other farmers’ shallot 
cultivation. As the main source of shallot seeds, although it has been shown to be logical and 
complex, and has a high degree of versatility, this mechanism is also not free from weaknesses. 
Farmers may be poorly prepared for shortages, when seed is commonly readily available. Severe 
drought and pests/diseases infestation, and basically the inability to put seed aside from the 
harvest may cause an acute problem with seed security of shallot farmers. Plenty of seed is 
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available when farmers have a productive shallot season. Since most farmers have more flexibility 
in combining own saving seed with their consumption needs, the demand for seed among farmers 
and on local markets will be low. However, after a poor shallot season, seed availability is usually 
low and demand for seed is likely to be high. When contacts with other areas that experience 
better cropping season are limited, over-all seed shortages is most likely to occur. This condition 
may force farmers to rely on poor quality materials, such as those available in the local market 
with unknown seed characteristics. 

In informal system, it is common that the seed production is a part of normal shallot crop 
production. While most farmers apply similar seed selection criteria for the next planting, the 
degree of specialization varies greatly and has led to a high variance in the quality of seeds. 
Despite the extensive local knowledge base of communities that depend on their own saved seeds, 
there remains a certain level of local ignorance as well. In seed related issues this may translate 
into low seed health and high risk of severe disease epidemics to occur. In addition, the seed 
shortage that leads to an unrealistically high price of seeds is often happened lately because of 
farmers’ temptation to sell all of their harvest, when the price of shallot bulb consumption is 
exceptionally high. 

Both structures have their own advantages and disadvantages. Both formal and informal seed 
systems must be included in a strengthened program designed to establish a shallot seed system 
that can supply the seeds at the right time, with the correct amount, quality and affordability. The 
seed system improvements should recognize the coexistence of different seed systems, next to 
each other, and promotes the support of each system, building on its particular advantages and 
disadvantages. In the formal system, the breeding capacity of IVEGRI/AIATs in generating high 
yielding shallot varieties preferred by farmers should be strengthened. This implies putting more 
resources to the revitalization of participatory breeding approach that treats farmers not just as 
clients, but more of partners. The implementation of standard for seeds called Quality Declared 
Seed – QDS [35] may also be a useful option to bridge the gaps in seed quality management 
procedures between formal and informal system. In order to accommodate the majority of 
established seed systems and to consider the variety of seed use, it is likely that QDS will improve 
the quality of seeds available to farmers and strengthen local seed companies by reducing the 
burden of complete certification. Farmers’ seed management practices in the seed production of 
informal system should be continuously improved through extension activities and linkages to 
IVEGRI/and AIATs and other centers for the advancement of seed technology. Interventions to 
improve understanding of the management of seed pest and diseases and to solidify seed storage 
practices can contribute to preserving the quality of seeds at the household level. Other shallot 
yield improved technologies are also needed to increase yield, reduce seed loss risk, and mitigate 
the effect of anti-cyclic nature of seed availability. The initiatives should therefore go beyond the 
seed aspects to cover all facets of shallot best practices. 

4 Conclusion 
Simply improving the interdependence of the different components in shallot formal seed system 
ignores the importance of the other systems, in supplying smallholder farmers with quality seed, 
and as such may put farmers’ seed security at risk. But also, focusing on only strengthening the 
shallot informal seed system, does not answer the issue of increasing shallot production and 
competitiveness. Both systems actually have considerable strengths that need to be leveraged 
more systematically. Therefore, integrating and recognizing the coexistence of the formal and 
informal seed systems in the four shallot producing areas in Java should be embraced to optimize 
the mutual benefits between the two systems. 
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