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Abstract 

Shallots are important horticultural commodities that have high economic value in Indonesia.One of the efforts to 
increase the yield of shallots is the use of quality seeds supported by improvement cultivation technology. The purpose 
of this study was to determine the effect of seed sources and cultivation technology that can produce the best growth 
and yield of shallots. The field research was carried out in the village of East Penfui. Kupang Regency, in May–October 
2021. The design used was a split plot and 3 replications. The main plot is the source of seeds used by farmers (Super 
Philip F5 Variety, Semau 1 Local Variety  and Super Philip F3)and sub-plots are cultivation technology (farmers and 
Good Agricultural Practices/GAP). Results of research showed, the interaction of Semau 1 Local variety seed source and 
GAP technology had significantly affect on plant growth rate, bulbs weight/plant, yield/plot and productivity. GAP 
technology provides higher growth and yields compared to farmer technology. Semau 1 Local variety has the highest 
tissue N content, bulbs weight/plant, yield/plot and productivity compared to Super Philip F5 and Super Philip F3 
varieties. The Semau 1 Local variety and GAP technology applied together can increase the yield and productivity of 
shallots by 45-59%. 

Keywords: Good agricultural practices; Seeds; Shallots; Yield 

1. Introduction

Shallots (Allium cepa L. var. aggregatum) are horticultural commodities with a relatively stable level of demand 
throughout the year. Seed is an important input that absolutely must exist in a plant cultivation activity including 
shallots. Quality (certified) shallot seeds are able to give a yield of 15-20 tons/ha, or can increase production efficiency 
by 20%, uncertified seeds only give a yield of 7.5 tons/ha [1]. Certified shallot seeds in Kupang Regency are still limited 
because farmers' knowledge about certified seeds is still lacking and there are limited seed breeders.  The number of 
registered shallot seed breeders in Kupang Regency is still very limited. The available certified shallot seeds at the 
national level only range from 20 to 30% annually of the national seed requirement, while other needs are met by 
farmers' own seed production from consumption shallot bulbs which are stored as next season's seed [1]. 

Farmers produce and use their own seeds in an effort to ensure availability of seeds in the next growing season and 
reduce seed costs. Certified shallot seeds used by farmers are very few (only 22.2-23%) compared to seeds produced 
by farmers (72-77.8%) and the remaining 5% are imported seeds [1,2]. The seeds used by farmers are mostly local 
varieties which are used for generations. The certified seeds used by farmers are aid seeds from local governments. 
such as Super Philip and the Philippines. Some of the main reasons shallot farmers store and use their own seeds for 
generations, i.e. (1) saving costs and guaranteeing seeds, (2) limited sources seed, (3) limited shallot seed producers, 
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(4) seeds of new varieties have not been widely produced, seed producers (5) being sold for money and getting seeds 
of  known quality [1,2]. The cost of shallot seeds ranges from 38.64-58.9% of the total production cost [3,4].  

Seeds produced by farmers are generally produced using the same cultivation technique as shallot cultivation for 
consumption (with a longer harvest life) without any selection of plants in the field. The seeds produced by farmers 
have various qualities so that it affects the quality of the seeds and yields. Seed produced by farmers has relatively better 
quality than imported varieties purchased, but in terms of seed productivity of imported varieties (15.8 tons/ha) is 
higher than farmers' seeds (13.2 tons/ha) [2]. The seeds produced by farmers have good potential to be used as a source 
of seeds, as an effort to overcome the limitations of certified seeds. It has good potential to be used as a source of seeds, 
as an effort to overcome the limitations of certified seeds. 

Appropriate cultivation technology needs to be applied to support the use of seeds produced by farmers to produce 
high consumption shallots. The productivity of shallots in Kupang Regency is not optimal, which is 6.1 tons/ha [5], so it 
is necessary to improve cultivation technology to increase productivity. The technology applied by farmers in general 
only focuses on increasing production (the use of inorganic fertilizers and synthetic chemical pesticides is quite high) 
so that it often ignores environmental and food safety. 

The yield of shallots can be increased through the application of cultivation technology based on Good Agricultural 
Practices (GAP). According to the FAO definition of GAP is a set of principles to be applied to agricultural production 
and post-production processes, producing safe and healthy agricultural food and non-food agricultural products, while 
taking into account economic, social and environmental sustainability. The application of GAP on shallots is not only 
emphasized on increasing yields but also on the application of technology that supports sustainable agriculture. 

Several research results show that the application of shallot GAP technology can increase farmers' production and 
income compared to conventional technology used by farmers. The application of GAP can increase the production of 
shallots by 8-10% or productivity reaches 17-20.51 tons/ha [6,7,10], the number of bulbs reaches 141/kg and dry bulb 
weight reaches 1.55 kg/m2 or an increase 25.41% compared to farmers' technology [8-10], income increased by 7.29 
compared to technology that farmers usually apply [7]. 

The quality shallot seeds produced by farmers are expected in the future to be one of the solutions to overcome seed 
limitations and support the independent seed program. GAP technology which is modified according to farmers needs 
and environmental conditions of cultivation is expected to increase the yield of shallots as well as the ecologically 
sustainable cultivation of shallots. 

2. Material and methods 

2.1. Location and materials  

The source of onion seeds comes from seeds produced by farmers. The seeds were taken from 3 shallot center locations 
in Kupang Regency. i.e., South Semau. Semau and East Kupang Districts.The seeds used are those that have been stored 
for ± 9 months (derived from the previous growing season) and are ready to be planted. The field research was 
conducted in May–October 2021, located in Matani, East Penfui Village, East Kupang District. N analysis of plant tissue 
was carried out at the Quality Test Laboratory of the Research Institute for Spices and Medicinal Plants, Bogor. 

The materials used were shallot seeds of medium weight (3-4 g), organic fertilizer, Urea, KCl, NPK Phonska, ZA, liquid 
organic fertilizer (LOF), Trichoderma Spp., Silver black plastic mulch (SBPM). The instruments used are: oven, ruler, 
digital camera, Petiole application, digital scales. 

2.2. Experimental design  

The design used was a split plot with three experimental groups.The main plot is the source of seeds used by farmers 
(Super Philip F5, Semau 1 Local Variety and Super Philip F3). Sub-plots are cultivation technology (farmers and 
GAP).The experiment consisted of 6 treatment combinations with 18 experimental groups. Descriptions of subplots are 
presented in Table 1. 

2.3. Procedure  

The seeds are cleaned of dry outer skin. then cut off the end of the bulb (1/3 part), done the day before planting. The 
treatment plots used beds with a size of 3 x 1 m. The space between beds in groups is 0.3 m and the space between 
groups is 1 m. Treatment applications from land preparation, plant spacing, fertilization (basic and follow-up), pest 
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control were adjusted to each treatment (Table 1.). The GAP treatment plots were given organic fertilizer at a dose of 
10 tons/ha and silver black plastic mulch (SBPM) was installed, while the farmers' technology plots were not given any 
treatment. Planting was carried out according to the spacing of each treatment: for GAP technology it was 15 x 15 cm 
(147 plants/plot), while for farmer technology it was 20 x 15 cm (105 plants/plots). 

Fertilization treatments for GAP i.e.,  1) Phonska NPK basic fertilization (100 kg/ha), given at planting by immersing ± 
3 cm from the planting hole; 2) Follow-upfertilizer I at 2 week after planting (wap) (Urea 75 + ZA 50 kg/ha); 3) Follow-
up II after 4 wap (Urea 75 + ZA 50 + KCl 200 kg/ha); 4) Follow-up III at 6 wap (KCl 70 kg/ha). Follow-upfertilizer I,II,III 
given by dissolving in irrigation water; 5) LOF at 3,5,7,9 wap, with a concentration of 250 mL /15 liters of water, with a 
concentration of 250 mL/15 liters of water, a dose of 250 mL/plant. Fertilization treatments by farmers i.e., 1) at 1 wap 
(Urea 150 kg/ha); 2) follow-up I at 2 wap (Urea 150 kg/ha + NPK Phonska 100 kg/ha); 3) follow-up II at 4 wap (NPK 
150 kg/ha); 4) follow-up III at 6 wap (NPK 100 kg/ha). Urea and NPK fertilizers are given by spreading on the soil 
surface and before watering. The amount of water given is according to the water requirement, which is 500 
mm/season, with the volume of water given according to the growth phase of the shallots. 

Table 1 Description of Onion Cultivation Technology by Farmers and GAP  

Cultivation Technology 
Description 

Cultivation Technology Model 

Farmers' GAP 

Land preparation Full tillage + bed Full tillage + bed+ mulch (SBPM) 

organic fertilizer 10 ton/ha 

Planting spacing 15 x 20 cm 15 x 15 cm 

Fertilization Urea 150 kg/ha (1 wap) 

Urea 150 kg/ha + NPK 100 
kg/ ha(2 wap) 

NPK 150 kg/ha (4 wap) 

NPK 100 kg/ha (6 wap) 

Basic fertilizer NPK 100 kg/ha 

Urea 75 +ZA 50 kg/ha (2 week after planting/wap) 

Urea 75 +ZA 50 + KCl 200 kg/ha (4 wap) 

KCl 70 kg/ha (6 wap)  

LOF (3,5,7,9 wap) 

Pest  control Technical and chemistry Technical, chemistry and biologics (Trichoderma) 
applied with organic fertilizer  

2.4. Variable 

Variables observed i.e., leaf area index (LAI) 15 and 35 day after planting (dap), net assimilation rate (NAR), plant 
growth rate (PGR), tissue N content, harvest time, bulbs weight/plant, yield/plot and productivity. Calculations ofLAI, 
NAR, and PGR, are presented in Table 2. Samples of tissue N content used plants aged 45 days after planting 
(dap).Harvest time, calculated from the time the seeds are planted until they are harvested.The harvest criteria used 
are bulbs that have appeared on the soil surface and 85% of the plants have fallen/the leaves have dried. The yield/plots 
was obtained by weighing the total bulbs produced in the tile plot (1 m2). Productivity is the result of the conversion of 
yield/plots into tons/ha. 

2.5. Statistical analysis  

Table 2 Calculation of Indices 

Parameter  Equality unit 

Leaf a area index Leaf area / planting space - 

 

Net assimilation rate 
1La2La

1lnLa2lnLa
X

1T2T

1W2W









 

 

mg/cm2. day 

 

Plant growth rate 1T2T

1W2W
X

Ga

1





 

 

mg/cm2. day 

Note: W1 = dry weight of plants 15 dap; W2= plant dry weight 35 dap; La1 = leaf area 15 dap; La2 = leaf area 35 dap; T1 = 15; T2 = 35; Ga= planting 
space 
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The collected data was analyzed using Analysis of Variance (Anova). If there was a significantly difference between 
treatments then tested further with Duncan Multiple Range Test (DMRT). Analysis using portable SAS 9.1.3 software. 

3. Results and discussion 

3.1. Plant Growth  

The results of the analysis of variance showed that the interaction between seed sources and cultivation technology had 
a significant affect on leaf area index (LAI) 35 dap, net assimilation rate (NAR) and plant growth rate (PGR), but had no 
significant affect on LAI 15 dap and tissue N content. Each single treatment of seed source and cultivation technology 
significantly affected LAI 15 dap and tissue N content (Table 3.). 

Growth is the process of increasing the quantitative size of plants and is irreversible. The increase in the size of the plant 
as a whole is the result of the increase in the size of the plant organs which is the result of the increase in tissue produced 
by the increase in cell size. Leaves are generally the main photosynthetic producing organs, based on their function as 
light receptors and photosynthetic tools because the rate of photosynthesis per unit plant in most plants is determined 
largely by leaf area [11]. The results of the analysis of variance showed that the interaction between seeds of Super 
Philip F5 variety and GAP technology had the highest LAI 35 dap, with value 1.33 or 37-65.17% higher than the other 
treatments. This shows that the high LAI is the result of the interaction of the ability of Super Philip F5 seeds to expand 
wider leaves and the availability of N from various sources (Urea and ZA) and sufficient water (use of SBPM mulch) 
from GAP. At the vegetative growth stage, leaves tend to require higher nitrogen and energy, so the ability to partition 
assimilate by plants has an important role [12]. The rate of change in LAI values is highly dependent on the quality of 
metabolism in plant growth through the ability of plants to intercept radiation to produce assimilate [13]. Super Philip 
F5 variety seeds have high assimilate partitioning ability and supported by adequate supply of nutrients and water from 
GAP technology capable of producing higher LAI.  

Net assimilation rate (NAR) describes the ability of plants to produce assimilated dry mass per unit leaf area per unit 
time. The NAR value is the net result of Carbon obtained (from photosynthesis) after deducting Carbon losses 
(respiration, exudation) expressed per unit leaf area [14]. The results showed that the interaction between the seeds of 
Super Philip F5 variety and farmer technology had the highest NAR of 0.99 mg/cm2.days or 20-59.60 % higher than the 
other treatments. Super Philip F5 varieties produced the highest NAR with a value of 0.84 mg/cm2. days or 9.5-30.95% 
higher than the seeds of Local Semau 1 and Super Philip F3 varieties. This shows that high NAR is more influenced by 
genetic factors/variety of Super Philip F5 than by cultivation technology. The ability of Super Philip F5 variety seeds to 
produce better plant growth through higher LAI compared to other treatments. Wider leaf expansion (high LAI) resulted 
in higher radiation interception so that plant NAR also increased. The NAR value is influenced by ILD where the leaf is 
the main organ in light interception that plays a role in the photosynthesis process [15]. The seeds of the Super Philip 
F5 variety have a high LAI, thus supporting higher assimilate production during growth. Species with wider leaves have 
higher N utilization efficiency, because the N partition is more allocated to photosynthetic functions (Rubisco formation) 
which tends to show higher catalytic activity than structural functions, resulting in higher net similation rates [14]. 
Super Philip F5 variety produces higher LAI thus supporting higher NAR. 

Plant growth rate (PGR) describes the accumulation of plant dry mass per unit area of land per unit time. The results 
showed that the interaction between Super Philip F5 varieties and GAP technology had the highest PGR with a value of 
0.393 mg/cm2. days, although it was not significantly affect from its interaction with farmer technology and the 
interaction of the Semau 1 Local variety with GAP. This shows that each seed source has a different growth pattern. The 
Super Philip F5 variety and GAP cultivation technology each produced the highest PGR. GAP technology produces the 
highest PGR with a value of 0.363 mg/cm2.days or 41.32% higher than farmer technology. High PGR is associated with 
high LAI which is indicated by a strong correlation with a value of 0.77. These results are in line with Isoda et al. [16] 
which states that a high average LAI in the early stages of growth will have a positive effect on PGR, where a high LAI 
accelerates plant growth over a certain period. The results of the research by Irianto et al. [17] showed that the PGR of 
shallots of the Bima Brebes variety was determined by a high LAI, where there was a positive relationship between PGR 
and the increase in leaf area for each plant. Higher N utilization efficiency in species with wider leaves resulted in 
assimilate which supported higher plant growth rates [14]. The interaction of Super Philip F5 variety and GAP 
technology was able to produce a higher LAI so as to support a high plant growth rate. 

The seeds of the Semau 1 Local variety had an LAI of 15 dap and the highest tissue N content, with values of 0.19 and 
1.33%, respectively.This indicates that the Semau 1 Local variety had wider leaves at the beginning of growth and then 
was directed at increasing leaf mass (higher specific leaf weight). Plants with high leaf area at the beginning of growth 
have a greater ability to accumulate more photosynthate at an early stage for further growth and development [18]. 
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Higher leaf mass is one of the plant strategies related to leaf function in obtaining and using higher resources (growth 
factors) [19]. Higher leaf mass is associated with high yield capacity of plant cultivars which contributes to long leaf 
viability, nutrient uptake and protection from drought [20]. Leaf N content was linearly related to typical leaf weight 
(thick leaf), where thicker leaves had higher Nitrogen content [21]. Species with thick leaves have higher chlorophyll 
content, resulting in higher organic N content per unit leaf area [14, 20]. The seeds of the Semau 1 Local variety had dry 
mass partitioning which was more directed at increasing leaf mass than leaf expansion so that they were able to absorb 
higher N. 

Table 3 The Effect of Seed Sources and Cultivation Technology on the Growth of Shallots 

Treatment LAI 15 

(dap) 

LAI 35 

(dap) 

NAR 

(mg/cm2. day) 

PGR 

(mg/cm2. day) 

Tissue N content  

(%) 

Seed source ** ** * ** ** 

Super Philip F5 0.15 b 1.03 a 0.84 a 0.362 a 0.815 b 

Local Semau 1 0.19 a 0.64 b 0.58 b 0.230 b 1.333 a 

Super Philip F3 0.16 b 0.66 b 0.76 ab 0.273 ab 0.883 ab 

Cultivation technology ** ** ns * * 

Farmers  0.14 b 0.56 b 0.70 0.213 b 1.153 a 

GAP 0.20 a 1.00 a 0.75 0.363 a 0.868 b 

Interaction ns * * * ns 

Super Philip F5 x Farmers 0.12 0.73 b 0.99 a 0.330 a 0.780 

Super Philip F5 x GAP 0.17 1.33 a 0.70 b 0.393 a 0.850 

Local Semau 1 x Farmers 0.15 0.45 c 0.40 c 0.107 b 1.570  

Local Semau 1 x GAP 0.23 0.83 b 0.75 ab 0.353 a 1.097 

Super Philip F3 x Farmers 0.14 0.50 c 0.72 ab 0.203 b 1.110 

Super Philip F3 x GAP 0.19 0.83 b 0.79 ab 0.343a 0.657 

Note: The same letter in each column were not significantly different based on DMRT (p>0.05). **, *: significant different at the 0.01, and 0.05 
probability level, respectively; ns: non-significant 

Nitrogen is an essential basic element of various organic compounds (amino acids, proteins, nucleic acids) and is needed 
in the formation of new cells and promotes cell elongation [22]. The results showed that the highest tissue N content 
was indicated by the Semau 2 Local variety, which was 1.333% or 33-38.86% higher than the other two seed varieties. 
This shows that at the end of vegetative growth, the Semau 2 Local variety had a higher N partition pattern to the 
structural component than the metabolic component. Species that have lower photosynthetic N utilization 
efficiencyhave a higher proportion of leaf N in structural or non-photosynthetic components [23]. High N content can 
result in longer vegetative growth [24], so plants have a longer life. This is similirity with the results obtainedthat the 
seeds of the Semau 2 Local variety produced a longer harvest life of 83 days compared to the Super Philip variety of 
79.33 days. Farmer's technology has a higher plant N content of 1.153% or 24.72% higher than GAP. In Farmer's 
technology, NPK fertilization is still given up to 6 weeks after planting, while the GAP technology only until the age of 4 
weeks. The concentration of N in leaves is highly dependent on the level of N application and the growth stage of the 
onion [25]. 

3.2. Crop Yield  

The results of Anova showed that the interaction between seed source and cultivation technology had a significant effect 
on bulbs weight/plant, yield/plot and productivity (Table 4). The interaction between Semau 1 local seed and GAP 
technology had the highest yields, i.e. bulbs weight/plant (74.58 g), yield/plot (3.665.9 g/m2) and productivity (21.58 
tons/ha). Semau 1 Local seeds had the highest yields, i.e. bulbs weight/plant (59.96 g), yield/plot (2.698.1 g/m2) and 
productivity 15.75 tons/ha, while Super Philip F5 seeds have the shortest harvest time, which is 79.33 days. GAP 
technology has high yields, i.e. shortest harvest time (79.22 days), bulbs weight/plant (62.64 g), yield/plot (3.079.5 
g/m2) and productivity (18.18 tons/ha). 
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Super Philip F5 seeds had the shortest harvest time with a value of 79.3 days (4.42%) shorter than the Semau 1 Local 
and Super Philip F3 varieties. In the early generative phase of shallots, reproductive organs have a stronger absorption 
of photosynthate than other organs including leaves [17]. High assimilate in the late vegetative phase will be allocated 
in higher amounts to the formation and bulbing more quickly, resulting in a shorter harvest life. This is different from 
the Semau 1 Local variety seed which has a slower growth pattern which results in a longer harvest time, but has a 
higher tissue N nutrient absorption capacity than the Super Philip F5 variety seed. GAP technology produces the 
shortest harvest time with a value of 79.22 days (5.32%), earlier than farmer technology. It has a higher growth rate 
(LAI) due to the availability of sufficient growth factors. Sufficient nutrients through more complete fertilization, 
availability of water through the use of silver black plastic mulch (SBPM) which supports the absorption of available 
nutrients for plants. Plants with high LAI will produce high PGR because they are able to produce higher photosynthate 
through better light interception. Onions with high radiation efficiency will be able to produce larger amounts of dry 
matter.The high amount of photosynthate will support a faster bulbing process so that the harvest time is shorter [12]. 
GAP technology provides growth factors in the form of nutrients and sufficient water to support the plant's ability to 
maximize photosynthate translocation for faster bulbs formation and filling. 

Table 4 Effect of Seed Source and Cultivation Technology on Shallot Yield 

Treatment Harvest time 

(day) 

Bulbs weight/ plant 

(g) 

Yield/plot 

(g/m2) 

Productivity 

ton/ha 

Seed source * ** ** ** 

Super Philip F5 79.33 b 55.83 ab 2.441.0 ab 14.45 ab 

Local Semau 1 83.00 a 59.96 a 2.698.1 a 15.75 a 

Super Philip F3 83.00 a 46.00 c 2.055.9 b 11.87 b 

Cultivation technology * ** ** ** 

Farmers  83.67 a 45.25 b 1.703.8 b 9.87 b 

GAP 79.22 b 62.64 a 3.079.5 a 18.18 a 

Interaction ns * * * 

Super Philip F5 x Farmers  79.00 49.55 c 1.823.2 d 10.73 c 

Super Philip F5 x GAP 76.67 62.23 b 3.058.7 b 18.16 b 

Local Semau 1 x Farmers 85.00 45.34 c 1.730.3 d 9.92 c 

Local Semau 1 x GAP 81.00 74.58 a 3.665.9 a 21.58 a 

Super Philip F3 x Farmers 87.00 40.86 c 1.557.8 d 8.94 c 

Super Philip F3 x GAP 79.00 51.14 c 2.513.9 c 14.79 b 

Note: Note: The same letter in each column were not significantly different based on DMRT. **, *: significant different at the 0.01, and 0.05 
probability level, respectively; ns: non-significant 

The interaction between the seeds of the Semau 1 Local variety and GAP technology resulted in the highest bulbs 
weight/plant of 74.58 g compared to other treatments. Semau 1 Local variety seeds have slower vegetative growth, but 
have higher N nutrient absorption capacity. High leaf N content at the end of the active growth phase will cause leaves 
to have a longer green leaf duration (longer harvest life), so that the efficiency of leaf photosynthesis is higher. Leaf N 
concentrations were associated with an increase in leaf area duration for the synthesis of photosynthetic components 
which are thought to contribute to higher bulbs yields [26]. GAP technology provides sufficient available growth factors 
through balanced fertilization (NPK, Urea, ZA, KCl and POC fertilizers), the use of SBPM (sufficient water available) and 
organic matter to maintain appropriate soil quality during plant growth.The use of mulch was able to increase the bulbs 
weight by 45.17% compared to without mulch at the level of water supply with an irrigation volume of Eo 0.50 [27]. 
GAP technology provides sufficient growth factors for the growth of shallots, so that the leaves have efficient light 
interception (high LAI) and high plant dry matter accumulation (PGR). Allium cepa L. has a different pattern of 
photosynthate partitioning, some have a higher partition pattern in the leaves, but there is also a photosynthate 
partition that is divided into leaves and bulbs, but during the generative phase the largest photosynthate partition is 
allocated to the bulbs [28]. Plants with good genetic ability in maximizing available growth factors to produce leaf 
growth with high photosynthetic efficiency and the largest allocation of photosynthate to bulbs will produce high bulbs 
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weights/plant. Semau 1 Local variety seed cultivated with GAP technology was able to produce bulbs weight/plant of 
16.56-45.83%. The yield of bulbs weight/plantwill support yield/plot as indicated by a very strong correlation between 
the two with a value of 0.96. The interaction between Semau 1 Local variety seeds and GAP technology had the highest 
yield/plot with a value of 3,665.9 g/m2. Yield/plot was determined by bulbs weight/plants and the number of 
plants/plots. Semau 1 Local seed has the ability to produce high bulbs weight/plant. GAP technology in addition to 
producing high bulbs weight/plant also has a higher number of plants with 49 plants/m2 (15 x 15 cm), compared to 
farmers technology with 35 plants/m2 (15 x 20 cm). Plant density has an impact on bulbs size, the higher the plant 
density, the smaller the bulbs size, so proper spacing is needed [29]. Allium cepa L. with high density causes an increase 
in bulbs production, but decreases bulbs size, this can be seen from bulbs production increasing from 6.96 to 7.30%, 
but decreasing bulbs size from 11.59 to 13.36% [30]. The study showed differentresults where a density of 49 plants/m2 
resulted in a higher average bulbs weight than a low density of 35 plants/m2. Optimization of plant density is very 
important in maximizing yields, because increasing plant density / unit area can cause competition between plants for 
the use of growth factors such as solar radiation, water, and nutrients, while less than optimal density causes inefficient 
use of resources [31]. Shallots have an vertikal crown shape and leaf arrangement that does not shade each other, so 
that an increase in LAI does not result in significant competition for sunlight interception [17]. This shows that the 
growth factors available in GAP technology, through fertilization, available water and sunlight, are still sufficient to meet 
plant needs or have not become limiting factors for plant growth and yield for a density of 40 plants/m2. These results 
are in line with the research of Farooq et al. [32], that the density of Allium cepa L. 40 plants/m2 had a maximum 
production of 3.56 kg/m2 or 22.75-39.23% higher than the density of 20 and 30 plants/m2. Semau 1 Local variety seeds 
with GAP technology can give yields/plots of 16.56-57.51%. 

The interaction between Semau 1 Local variety seeds and GAP technology gave the highest productivity of 21.58 tons/ha 
or 15.85-58.57%, higher than the other treatments. The productivity of shallot bulbs is influenced by the interaction 
between varieties and plant density [33]. Semau 1 Local variety seeds with high yield potential and supported by GAP 
technology which provides nutrients, sufficient water sources and optimal plant density, can increase the productivity 
of shallots. The use of Semau 1 Local variety seeds and GAP cultivation technology together produces shallot 
productivity of 45-59%. 

4. Conclusion 

Semau 1 Local seeds cultivated with GAP technology gave the highest yields, i.e. bulbs weight/plant 74.58 g, yields/ plot 
(3,665.9 g/m2) and productivity (21.58 tons/ha) or had yields and productivity of 45-59%. 
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