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Abstract - The cultivation of several varieties of shallots (Allium ascalonicum L.) on suboptimal tidal type D land in Banyuasin 

Regency has not been explored. The low pH and nutrients on the land are the main obstacles. However, it can be overcome by 

using organic fertilizer from local organic fertilizer resources, especially plant waste (rice straw, banana tubers, water 

hyacinth and coconut husks), which are widely available in Banyuasin Regency. This research aims to obtain the correct dose 

of organic plant fertilizer from local resources for certain shallot varieties on suboptimal land. The study used a factorial 

randomized block design with two treatment factors and 3 replications. The shallots studied were the Bima Brebes (V1), Tajuk 

(V2) and Sanren (V3) varieties. Meanwhile, the dose of organic fertilizer for plant waste is 0 kg (D0), 7.5 tons/hectare (D1), 

15 tons/hectare (D2), and 22.5 tons/hectare (D3). The variables observed were plant height (cm), number of leaves (strands), 

number of tillers (fruit), and number of tubers per hill (tubers). The research results showed that a dose of organic fertilizer 

of 7.5 tons/hectare produced the highest plant height, namely 36.64 cm, and the highest number of leaves is 17.48 strands. 

Meanwhile, the dose of organic fertilizer from plant waste was 22.5 tons/hectare, producing the highest number of tillers, 

namely 7.35, and the highest number of tubers per hill, namely 9.08. The Bima Brebes variety is the variety with the highest 

yields for all parameters compared to the Tajuk variety and the Sanren variety.  

Keywords - Bima, Tajuk, Sanren, Type D tidal land, Shallot growth, Shallot production.  

1. Introduction  
Shallots (Allium ascalonicum L.) are one of the 

horticultural crop commodities that are in great demand 

among Indonesian people, both for culinary needs and as 

herbal medicine. This makes shallots have high economic 

value [1]. However, shallots are also a commodity that 

contributes to inflation [2]. This is because shallot cultivation 

is mostly carried out on optimal land to achieve high 

production. However, in reality, the amount of shallot 

production is still not able to meet domestic needs. Therefore, 

the government continues to strive to increase production so 

that shallot prices become more stable and the amount of 

imports can be reduced [3]. On the other hand, there is a lot 

of suboptimal land in Indonesia that has not been explored 

for cultivating shallots. For example, the South Sumatra 

region has a tidal swamp area of more than 1.3 million 

hectares [4] spread over several deltas [5]. So far, the use of 

tidal land has had physical constraints such as low soil 

fertility, soil pH and the presence of toxic substances Fe and 

Al, biological constraints such as pests and disease, and 

socio-economic constraints, namely farmers' limitations in 

mastering technology and capital [6][7]. However, this can 

be overcome by adding nutrients, which can be obtained 

either from organic fertilizer (manure, compost), inorganic 
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fertilizer (Urea, SP36, KCl, NPK compounds, 

microelements), or lime [8]. Utilization of organic fertilizer 

from plant waste can be done because Banyuasin Regency 

has potential local organic fertilizer resources, especially 

from plant waste such as rice straw, banana tubers, water 

hyacinth, coconut husks and corn husks, which are widely 

available in the area. Banana humps contain P2O5 439 ppm, 

K2O 574 ppm, and Ca 700 ppm, which function to stimulate 

the growth of roots and stems of young plants, as well as 

harden plant stems [9]. The chemical content of water 

hyacinth can accelerate root growth [10] to optimize the 

height of shallot plants [11]. Rice straw compost can increase 

moisture and maintain sufficient pore space to allow good air 

circulation, drainage of excess water and dilution of salt 

concentrations in the soil solution [12]. Coconut fiber organic 

fertilizer contains the nutrients potassium (K), calcium (Ca), 

magnesium (Mg), sodium (Na) and phosphorus (P), which 

are very necessary for the growth and development of 

cultivated plants [13].  

Based on the description above, increasing the 

productivity of suboptimal land can use organic fertilizer 

from plant waste and expanding suboptimal land for shallot 

cultivation can use varieties that are able to adapt well to that 

land. This research observed the response of certain shallot 

varieties to doses of organic fertilizer from plant waste in 

Banyuasin Regency. Therefore, this research aims to (1) get 

the right dose of organic plant residue fertilizer from local 

resources for certain shallot varieties and (2) get varieties 

with the best growth and production that can be cultivated on 

suboptimal land. 

2. Materials and Methods 
2.1. Materials and Tools 

The materials used in the research included shallot seeds 

of the Bima Brebes, Sanren and Tajuk varieties, chicken 

manure, NPK fertilizer in the ratio 16:16:16, dolomite lime, 

fungicide amistartop 325 SC, insecticide Prevaton 50 SC, 

chicken manure, rice straw, water hyacinth, banana weevil, 

and coconut fiber. Meanwhile, the tools used were: a hoe, 

rake, plant waterer, bucket, measuring tools (meter, scale), 

hand sprayer, research board (treatment board, group board), 

an oven, a camera, a knife and a vernier caliper.  

2.2. Research Methods 

The experimental design used was a factorial-

randomized block design with two treatment factors. Each 

treatment was repeated 3 times. Each experimental unit 

consisted of plots measuring 130 cm x 120 cm, 120 cm x 120 

cm, and 120 cm x 140 cm so that 2,295 plant clusters were 

obtained with a distance between plots of 0.40 m and a 

distance between groups of 0.40 m. The shallots studied were 

the Bima Brebes (V1), Tajuk (V2) and Sanren (V3) varieties. 

Meanwhile, the dose of organic fertilizer for plant waste is 0 

kg (D0), 7.5 tons/hectare (D1), 15 tons/hectare (D2), and 22.5 

tons/hectare (D3). The variables observed were plant height 

(cm), number of leaves (leaves), number of tillers (tillers), 

and number of tubers per cluster (tubers). Observations of 

plant height were measured from the base of the stem to the 

tips of the leaves when the plants were 7 days after planting 

(DAT) until 10 days before harvest with a measurement 

interval of once a week.  

 

The number of leaves was calculated based on the 

clumps of each sample plant at the age of 7 days after planting 

and 10 days before harvest with a time interval of 10 days. 

The number of tubers is calculated based on the number per 

hill and is calculated from each sample plant at harvest. 

 

2.3. Research Implementation 

The research implementation includes preparation of 

planting media, planting, fertilizing, maintenance (watering, 

weeding, hilling, replanting, pest and disease control), and 

harvesting. 

2.4. Data Analysis 

 Data obtained from observations of each treatment were 

analyzed using analysis of variance (ANOVA) at the 0.05 and 

0.01 levels to determine the effect of the treatment on the 

observed variables. If the data has a significant or very 

significant effect, then proceed with a comparison test of the 

treatment mean values using Duncan's Multiple Range Test 

(DMRT) level of 0.05. 

3. Results and Discussion 
The results of variance analysis of yield parameters of 

several shallot varieties on the dosage of organic fertilizer 

from plant waste on suboptimal land are shown in Table 1.  

 
Table 1. The results of variance analysis of yield parameters of several 

shallot varieties on the dosage of organic fertilizer from plant waste on 

suboptimal land 

Parameters F-count 
F-table 

0.05 0.01 

Plant height 

Group 2.05ns 3.44 5.72 

D 1.56ns 3.05 4.82 

V 8.27** 3.44 5.72 

DV 1.73ns 2.55 3.76 

Number of 

leaves 

Group 0.04ns 3.44 5.72 

D 0.09ns 3.05 4.82 

V 15.37** 3.44 5.72 

DV 0.93ns 2.55 3.76 

Number of 

saplings 

Group 1.20ns 3.44 5.72 

D 0.94ns 3.05 4.82 

V 6.06** 3.44 5.72 

DV 2.62* 2.55 3.76 

Number of 

tubers per 

hill 

Group 2.16ns 3.44 5.72 

D 2.60ns 3.05 4.82 

V 7.28** 3.44 5.72 

DV 2.07ns 2.55 3.76 
((Information: * (significant effect with a confidence level of 95%), ** 

(significant effect with a confidence level of 99%) and ns (not significant))) 
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3.1. Plant Height 

The results of the variance analysis showed that the 

treatment of the dose of plant waste organic fertilizer and the 

interaction of several shallot varieties with the dose of plant 

waste organic fertilizer had no effect on the height of the 

shallot plants. However, the treatment of several shallot 

varieties had a very significant effect (P<0.01) on shallot 

plant height (Table 1). The Bima Brebes variety treatment 

produced the highest plant height, namely 37.75 cm and was 

significantly different from other treatments (Table 2). 

Meanwhile, the Sanren variety treatment produced the lowest 

plant height, namely 31.32 cm, but this was not significantly 

different from the Tajuk variety treatment (Table 2). The 

results showed that each shallot variety in this study gave a 

different growth response. This is in accordance with the 

opinion of [14] that different varieties will produce different 

plant heights. Differences in response between varieties 

occur due to differences in genetic characteristics and 

environmental adaptation of the three varieties. 

The average of each treatment of several varieties with 

various measures of plant waste organic fertilizer on shallot 

yield is shown in Table 2. 

 
Table 2. Average of each treatment of several varieties with various 

measures of plant waste organic fertilizer on shallot yield 

Varieties 
Plant 

Height 

Number 

of 

Leaves 

Number 

of 

Saplings 

Number 

of 

Tubers 

per Hill 

Bima 

Brebes 
37,75 b 19,43 b 8,01 b 9,04 b 

Tajuk 34,29 a 18,09 b 6,83 ab 8,46 b 

Sanren 31,32 a 14,79 a 6,02 a 6,76 a 

Organic Fertilizer from Plant Waste 

0 kg 33,20 a 17,55 a 6,37 a 7,15 a 

7,5 

tons/ha 
36,64 a 17,59 a 6,81 a 8,29 ab 

15 tons/ha 33,27 a 17,48 a 7,28 a 7,82 ab 

22,5 

tons/ha 
34,68 a 17,13 a 7,35 a 9,08 b 

((Information: Numbers in the same column followed by the same 

lower case letter are not significantly different according to the DMRT test 

at the 95% confidence levelt))) 

Apart from that, treatment with 7.5 tons/hectare of plant 

waste organic fertilizer resulted in the highest plant height, 

namely 36.64 cm (Table 2). Meanwhile, the 0 kg plant waste 

organic fertilizer treatment produced the lowest plant height, 

namely 33.20 cm, although both were not significantly 

different from other treatments (Table 2). These results are 

reasonable because suboptimal land has a low fertility level, 

so the growing environment for the three shallot varieties 

cannot reach their true genetic potential. The nutrient content 

in organic plant waste fertilizer can increase the productivity 

of the planting medium by improving the physical, chemical 

and biological properties of the soil so that plant growth is 

better [15]. 

Based on Figure 1, the combination of the Bima Brebes 

variety treatment and 0 kg plant waste organic fertilizer 

produced the highest plant height, namely 39.22 cm, 

compared to other treatments. This shows that the genetic 

factors of the Bima Brebes variety of shallots dominate so 

that even if planted on suboptimal land without the use of 

organic plant waste fertilizer, it can still produce a plant 

height that matches the description of the Bima Brebes 

variety, namely between 25 – 44 cm. Meanwhile, the 

combination treatment of the Sanren variety with 0 kg plant 

waste organic fertilizer produced the lowest plant height, 

namely 27.44 cm, compared to other treatments (Figure 1). 

This shows that the Sanren variety of shallots is more 

determined by environmental factors. 

 
Fig. 1 Average plant height resulting from a combination of shallot varieties and plant waste organic fertilizer 
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If the Sanren variety of shallots is planted on suboptimal 

land, it is necessary to add organic plant waste fertilizer so 

that it can grow well. This is in accordance with the opinion 

of [16] that the gene potential of a plant will be maximized if 

environmental factors support it. Providing 7.5 tons/hectare 

of plant waste organic fertilizer resulted in the highest plant 

height of the Sanren variety, namely 38.05 cm, compared to 

other treatment combinations. This is in accordance with the 

opinion of [17] that cultivating the Sanren variety of shallots 

on fertile land can produce a plant height of 44.53 cm. 

Treating the Bima Brebes variety with 7.5 tons/hectare 

of plant waste organic fertilizer was the best treatment for 

increasing the average height of shallot plants if given 

separately (Table 2). However, treating the Bima Brebes 

variety with 0 kg plant waste organic fertilizer is the best 

treatment for increasing shallot plant height when combined 

with both (Figure 1). This is because using the right varieties 

and fertilization can increase shallot yields. Apart from that, 

good adaptation to the environment will have an impact on 

the production or yield of the plant itself [17]. 

3.2. Number of Leaves 

The results of the variance analysis showed that the 

treatment of plant waste organic fertilizer doses and the 

interaction of several varieties of shallots with the plant waste 

organic fertilizer doses had no effect on the number of shallot 

leaves. However, the treatment of several shallot varieties 

had a very significant effect (P<0.01) on the number of 

shallot leaves (Table 1). The Bima Brebes variety treatment 

produced the highest number of leaves, namely 19.43 leaves, 

but this was not significantly different from the Tajuk variety 

treatment (Table 2). Meanwhile, the Sanren variety treatment 

produced the lowest number of leaves, namely 14.79 leaves 

and was significantly different from other treatments (Table 

2).  

Even though in this study, the Sanren variety planted on 

suboptimal land produced the lowest number of leaves 

compared to other treatments, this yield was higher than in 

the study by [17] with a number of leaves of 10.16 leaves 

even though it was planted on fertile land. This shows that 

the genetic potential of the Bima Brebes variety and the Tajuk 

variety is higher than the Sanren variety, even though they 

are planted on the same land. This is in accordance with the 

opinion of [18], which states that each variety gives a 

different response because each variety has different root and 

leaf growth even though it is planted in the same soil.  

Apart from that, the 7.5 ton/hectare plant waste organic 

fertilizer treatment produced the highest number of leaves, 

namely 17.48 leaves, compared to other treatments (Table 2). 

Meanwhile, the plant waste organic fertilizer treatment of 

22.5 tons/hectare actually produced the lowest number of 

leaves, namely 17.13 leaves, although both were not 

significantly different from other treatments (Table 2). This 

shows that organic plant waste fertilizer should be given at a 

rate of 7.5 tons/hectare.  

Based on Figure 2, the combination of treatments of the 

Bima Brebes variety and 0 kg plant waste organic fertilizer 

produced the highest number of leaves, namely 20.44 leaves. 

Meanwhile, the combination treatment of the Sanren variety 

with 0 kg plant waste organic fertilizer produced the lowest 

number of leaves, namely 13.89 leaves, compared to other 

treatments. This shows that the combination of the Bima 

Brebes variety treatment with 0 kg plant waste organic 

fertilizer is the best treatment for increasing the average 

number of shallot leaves.

 
Fig. 2 Average number of leaves resulting from a combination of shallot varieties and plant waste organic fertilizer 
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Fig. 3 Average number of tillers resulting from a combination of shallot varieties and plant waste organic fertilizer 

3.3. Number of Tillers 

The results of the variance analysis showed that the 

treatment dose of organic fertilizer from plant waste had no 

effect on the number of shallot tillers. However, the treatment 

of several shallot varieties had a very significant effect 

(P<0.01) on shallot plant height, and the interaction of several 

shallot varieties with the dose of plant waste organic fertilizer 

had a significant effect (P<0.05) on the number of shallot 

tillers (Table 1). The Bima Brebes variety treatment produced 

the highest number of tillers, namely 8.01 tillers, but this was 

not significantly different from the Tajuk variety treatment 

(Table 2). These two results are higher than research by [19] 

in that the Bima Brebes variety produced a greater number of 

tillers, namely 7.19 tillers, compared to the Tajuk variety, 

namely 6.08 tillers. Meanwhile, the Sanren variety treatment 

produced the lowest number of tillers, namely 6.02 tillers, but 

this was not significantly different from the Tajuk variety 

treatment (Table 2).  

Apart from that, the treatment of 22.5 tons/hectare of 

plant waste organic fertilizer produced the highest number of 

tillers, namely 7.35 tillers (Table 2). Meanwhile, the 0 kg 

plant waste organic fertilizer treatment produced the least 

number of tillers, namely 6.37 tillers, although both were not 

significantly different from other treatments (Table 2).  

Based on Figure 3, the combination of treatments of the 

Bima Brebes variety and 15 tons/hectare of plant waste 

organic fertilizer produced the highest number of tillers, 

namely 9.45 tillers, compared to other treatments. 

Meanwhile, the combination treatment of the Sanren variety 

with 15 tons/hectare of plant waste organic fertilizer 

produced the lowest number of tillers, namely 4.28 tillers, 

compared to other treatments (Figure 3). 

Treating the Bima Brebes variety with 22.5 tons/hectare 

of plant waste organic fertilizer was the best treatment to 

increase the average number of shallot tillers when given 

separately (Table 2). However, treatment of the Bima Brebes 

variety with 15 tons/hectare of plant waste organic fertilizer 

was the best treatment in increasing the number of shallot 

tillers, namely 9.45 tillers when combined with both (Figure 

3). This shows that plant waste organic fertilizer for shallots 

of the Bima Brebes variety is optimally given at a rate of 15 

tons/hectare. It is suspected that if this dose is increased, 

business competition will occur between the genetic factors 

of the Bima Brebes variety of shallots and the planting 

environment using organic plant waste fertilizer. 

The plant waste organic fertilizer in this research consists 

of several components such as banana tubers, water hyacinth, 

rice straw and coconut fiber, each of which has its own 

superior properties. When all these components are mixed, 

only a smaller amount is needed to optimize the genetic 

potential of shallot plant varieties. This is in accordance with 

the opinion of [20] that high doses of fertilizer may not 

necessarily increase crop yields, especially if carried out in 

areas that have been used as intensive cultivation land. 

3.4. Number of Tubers per Hill 

The results of the variance analysis showed that the 

treatment of the dose of plant waste organic fertilizer and the 

interaction of several shallot varieties with the dose of plant 

waste organic fertilizer had no effect on the number of tubers 

per hill of shallots. However, the treatment of several shallot 

varieties had a very significant effect (P<0.01) on the number 

of tubers per hill of shallots (Table 1). The Bima Brebes 

variety treatment produced the highest number of tubers per 

hill, namely 9.04 tubers, but this was not different from the 
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Tajuk variety treatment (Table 2). Meanwhile, the Sanren 

variety treatment produced the lowest number of tubers per 

hill, namely 6.76 tubers, which was significantly different 

from the other treatments (Table 2). This is because the 

genetic factors of the Bima Brebes variety are superior to the 

Sanren variety. This is supported by [21] that the number of 

shallot tubers is more influenced by genetic factors and only 

slightly influenced by the environment. 

Even though in this study, the Sanren variety planted on 

suboptimal land produced a lower number of tubers per hill 

than other treatments, this yield was much higher than in the 

study by [17] with a number of tubers of 1.8 tubers even 

though it was planted on fertile land. Apart from that, it is 

also higher than [22], where the number of tubers of the 

Sanren variety using nanotechnology compound fertilizer 

was 2.07 tubers. This shows that the genetic potential of the 

Bima Brebes variety and the Tajuk variety is higher than the 

Sanren variety, even though they are planted on the same 

land. This is in accordance with the opinion of [14] that each 

variety has different potential and characteristics due to the 

plant's ability to distribute photosynthesis to the tubers. The 

plant height and number of shallots of the Sanren variety are 

lower than other varieties, which is manifested in the low 

number of bulbs of the Sanren variety. This shows that plant 

photosynthesis between different varieties causes different 

product results. 

Apart from that, the 22.5 ton/hectare plant waste organic 

fertilizer treatment produced the highest number of tubers per 

hill, namely 9.08 tubers. However, this was not different from 

the 7.5 ton/hectare and 15 ton/hectare treatments (Table 2). 

Meanwhile, the 0 kg plant waste organic fertilizer treatment 

produced the lowest number of tubers per hill, namely 7.15 

tubers, but this was not different from the 7.5 ton/hectare and 

15 ton/hectare treatments (Table 2).  

Based on Fig. 4, the combination of treatment with the 

Bima Brebes variety and 22.5 tons/hectare of plant waste 

organic fertilizer produced the highest number of tubers per 

hill, namely 10.59 tubers. Treating the Bima Brebes variety 

with 22.5 tons/hectare of plant waste organic fertilizer was 

the best treatment to increase the average number of bulbs per 

cluster of shallots when given separately (Table 2) or 

combined (Figure 4). This shows that the genetic factors of 

the Bima Brebes variety work together with the planting 

environment using organic plant waste fertilizer to increase 

shallot production. This is in accordance with the opinion of 

[20] that one of the components that influences shallot 

production is proper fertilization.  

Meanwhile, the combination treatment of the Sanren 

variety with 15 tons/hectare of plant waste organic fertilizer 

produced the lowest number of tubers per hill, namely 4.72 

tubers, compared to other treatments (Figure 4). This is due 

to the influence of variety on the characteristics of shallot 

plants. This is in line with the opinion of [23] that plants have 

different phenotypes and genotypes, where the differences in 

varieties are quite large, influencing the differences in plant 

traits. Differences in genetic composition are strands of 

genetic structure that will be expressed in one or all of the 

different growth phases. They can also be expressed in 

various plant traits, which include plant form and function 

and ultimately produce diversity in plant growth.

 

 
Fig. 4 Average number of tubers per hill resulting from a combination of shallot varieties and plant waste organic fertilizer 
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4. Conclusion  
The treatment of several varieties of shallots had a very 

significant effect on plant height, number of leaves, number 

of tillers and number of bulbs per cluster of shallots planted 

on tidal land type D. Meanwhile, the interaction of several 

shallot varieties with doses of plant waste organic fertilizer 

had a significant effect on the number of tillers red onion. An 

organic fertilizer dose of 7.5 tons/hectare produced the 

highest plant height, namely 36.64 cm, and the highest 

number of leaves is 17.48 leaves. Meanwhile, the dose of 

organic fertilizer from plant waste was 22.5 tons/hectare, 

producing the highest number of tillers, namely 7.35 tillers, 

and the highest number of tubers per hill, namely 9.08 tubers. 

The Bima Brebes variety planted on type D tidal land is the 

variety with the highest yield for all parameters compared to 

the Tajuk variety and the Sanren variety. Cultivation of the 

Bima Brebes variety of shallots on suboptimal land in 

Banyuasin Regency by applying 15 tons/hectare or 22.5 

tons/hectare of plant waste organic fertilizer produces the 

highest number of tillers and number of bulbs per cluster of 

shallots compared to other treatments. 
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