
 

 

 

Abstract—The aim of this research was to study the effect of own 

formulated granular organic fertilizer application on growth and yield 

of red onion. The experiment was arranged in a Randomized 

Completely Block Design. The treatment was the doses of granular 

organic fertilizer (10 ton/ha; 20 ton/ha; 30 ton/ha) with the control 

using recommended doses of inorganic fertilizers. Red onions were 

planted in polybags with treatment according to the experimental 

design, each treatment consisted of 10 polybags and repeated five 

times. The results showed that up to 8 weeks after planting (wap), the 

height of red onion did not significantly affected by the use of 

granular organic fertilizer or inorganic fertilizers (control). At the age 

of 8 wap, plants treated with granular organic fertilizer had 

significantly more leaves than those with inorganic fertilizers. 

Different doses of granular organic fertilizer did not significantly 

affect the number of onion leaves. Red onion treated with granular 

organic fertilizer significantly produced higher yield that those 

treated with inorganic fertilizer. This suggests that granular organic 

fertilizer can replace the use of inorganic fertilizer for red onion 

cultivation.  

 

Keywords—granular organic fertilizer, inorganic fertilizer, red 

onion, yield.  

I. INTRODUCTION 

ED onion (Allium cepa) is considered one of high value 

vegetables in Indonesia. It is widely used as herb for 

various traditional cuisines. Red onion was cultivated in 32 

provinces in the area of 122,128 ha with its production was 

1,229,184 tons in 2015 [1].  

Conventional cultivation of red onion is relied on the 

application of inorganic fertilizers to boost production and the 

usage of synthetic pesticides to protect plants from pests 

attack. The use of inorganic fertilizers, particularly nitrogen 

fertilizers, continuously for long periods of time without a 

balanced use of organic materials has negative impact on 

physical and chemical properties of the soil. The decline in 

soil physical properties is shown by soil is compacted and 

reduced its porosity. The decline in soil chemical properties is 

demonstrated by reduced soil fertility and content of essential 

micro nutrients in the soil, which in turn will lower crop yields  

[2]. Moreover, excessive use of synthetic pesticides will lead 

to pests’ resistance against certain pesticides and 
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environmental contamination. In addition, the residue of 

pesticides could cause health problems. 

To overcome the negative effects of conventional 

agriculture, people shift to organic agriculture that emphasis 

on the use of organic fertilizers as source of plant nutrients and 

the application of botanical or biological pesticides to 

overcome the interference of pests. The positive impacts of 

organic fertilizers application can be seen in short term and 

long term in improving soil fertility and yield [3-4]. Besides 

containing macro nutrients such as NPK, organic fertilizers 

also contain micro nutrients including Bo, Cu, Fe, S, Zn and 

traces of plant growth regulator. Various studies showed that 

growth of plant and the yield were not affected significantly by 

application of organic fertilizers or inorganic fertilizers. The 

yield of onion with the application of organic fertilizers (20 

tons/ha or 40 tons/ha chicken manure or sheep manure or 

cattle manure) was not significantly different from those 

treated with inorganic fertilizers [5-6]. In addition, the content 

of quercetin (flavonoids) in onion bulbs was not affected 

significantly by the type of fertilizers, whether they were 

organic or inorganic fertilizers [7-8]  

Agricultural waste and other organic material, including 

boiler ash can be processed into organic fertilizer to add 

nutrients to soil. Boiler ash contains macro nutrients that is 

essential for plant growth. It is also rich of silica that is 

categorized as beneficial nutrient. Nutrients content of boiler 

ash that resulted from combustion of bagasse for 3 hours 

heating time at 800 °C without oxygen feeding were 29.8% 

SiO2, 12.04% P2O5, 24% K2O, 13.3% CaO, 13.2 SO3, 1.3 

Mn2O3, 1.3% Al2O3, 1.8% Fe2O3 and 2.6% MgO [9]. Silica 

improves the efficiency of photosynthesis of plants. 

Application of Si causes the leaves to grow stronger and can 

stretch well, so that it can reduce the negative impact of mutual 

shading. In addition, the existing silicate will improve plant 

resistance to pests and diseases [10].   

 The development of organic farming systems emphasizes 

the vitality of the plants, so plants are able to recover the 

damage due to pest attacks. Application of granular organic 

fertilizer that contains a variety of macro and micro nutrients, 

and enriched with boiler ash and neem leaves powder that has 

insecticidal properties will be able to meet most of the 

nutrients needed for plant growth and increase plant resistance 

to pests. Macro and micro nutrients contained in this organic 

fertilizer are available in limited quantities. Each plant needs 

the nutrients in different quantities, therefore, the purpose of 
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this research was to study the appropriate dose for application 

of this granular organic fertilizer to increase growth and yield 

of red onion in organic cultivation.  

II.  MATERIALS AND METHODS 

Red onions (Jingga, local variety) were planted in polybags 

(25 cm diameter; filled with 8 kg soil). The experiment was 

arranged in a Randomized Completely Block Design (RCBD) 

with five replications, each treatment consisted of 10 polybags. 

The treatments were dose of granular organic fertilizer with 

control treatment according to conventional cultivation using 

recommended dose of inorganic fertilizers.  

Granular organic fertilizer used for this experiment is own 

formulated.  Granular organic fertilizer was delivered in 

accordance with the treatments i.e., dose of 30 tons / ha (D1); 

dose of 20 ton / ha (D2); dose of 10 tons / ha (D3). For 

control, the plant was given inorganic fertilizers as follows: at 

the time of planting urea: 47 kg/ha, ZA: 100kg/ha, SP36: 

311kg/ha, KCl: 56 kg/ha; at two weeks after planting (wap): 

urea: 93 kg ha, ZA: 200 kg/ha, KCl: 112 kg/ ha; at five wap: 

urea: 47 kg/ha, ZA: 100 kg/ha, KCl: 56 kg/ha. Soil used for 

this study was taken from site that has not been used for 

conventional agricultural cultivation. The soil was sieved to be 

cleaned from gravel. Granular organic fertilizer was 

incorporated into soil at a depth of about 10 cm two weeks 

before planting. Soil was watered to field capacity every day. 

Red onion bulbs were planted 2 pieces per polybag. One plant 

that grew uniformly with others was kept per polybag after the 

plants were 2 wap.  

Plant height and number of leaves were recorded every two 

weeks until eight weeks after planting. Chlorophyll content 

was measured using handheld Chlorophyll meter (Konica 

Minolta SPAD-502Plus) at 13 wap. Three leaves per plant 

were taken as sample for measurements. The chlorophyll meter 

measured the optical density of chlorophyll within two 

wavelength, blue (400-500 nm) and red (600-700nm) regions. 

The readings showed the relative density of chlorophyll in the 

leaf [11]. Yield parameter were onion fresh weight/polibag, 

bulb diameter, number of bulb/polibag that was measured at 

13 wap and economical weight that was measured after the 

onion kept for one week after harvesting. 

III. RESULTS AND DISCUSSION 

Vegetative plant growth can be measured from plant height 

and the number of leaves. This study showed that plant height 

of red onion at 2 wap (weeks after planting) until 8 wap did 

not affected significantly by the application of different dose 

of granular organic fertilizer (10 ton/ha; 20 ton/ha; 30 ton/ha) 

and the application of recommended dose of inorganic 

fertilizers (Tabel I). The number of onion leaves at 2 wap and 

6 wap was not significantly different across treatment. 

However, the number of onion leaves at 8 wap was 

significantly affected by the type of fertilizers. Red onion 

treated with granular organic fertilizer significantly produce 

more leaves that those treated with inorganic fertilizer (Table 

II). 
 

TABLE I 

 PLANT HEIGHT OF RED ONION (MEAN±SEM) (CM) 

Fertilizer 

Dose 
2 wap 4 wap 6 wap 8 wap 

30 ton/ha 19,7±0,9 a 23,6±1,9 a 27,3±1,8 a 27,7±3,3 a 

20 ton/ha 18,7±0,2 a 24,2±1,1 a 27,8±1,0 a 27,6±2,7 a 

 10 ton/ha 18,4±0,1 a 22,9±1,1 a 26,6±0,9 a 25,2±1,4 a 

Control 

(Inorganic 

fertilizer) 18,7±0,8 a 23,0±1,7 a 26,0±1,6 a 23,8±1,7 a 

Means in the same column followed by the same letters are not 

significantly different (P<0.05), according to Duncan Multiple Range test. 

wap: weeks after planting. 

 
TABLE II 

 NUMBER OF LEAVES OF RED ONION (MEAN±SEM) (CM) 

Fertilizer 

Dose 
2 wap 4 wap 6 wap 8 wap 

30 ton/ha 2,3±0,0 a 4,9±0,3 ab 8,4±0,5 a 12,4±1,0 b 

20 ton/ha 2,6±0,1 a 5,5±0,4 b 8,3±0,3 a 11,6±0,2 b 

10 ton/ha 2,6±0,1 a 4,3±0,0 a 8,3±0,2 a 10,8±0,2 b 

Control 

(Inorganic 

fertilizer) 

2,6±0,1 a 5,3±0,3 b 7,5±0,8 a 9,6±0,5 a 

Means in the same column followed by the same letters are not 

significantly different (P<0.05), according to Duncan Multiple Range test. 

wap: weeks after planting. 

 

Nitrogen (N), phosphorus (P) and Potassium (K) is a macro 

nutrients needed to support the growth and yield. Nitrogen is 

the element essential for proteins synthesis and is needed to 

encourage vegetative growth of plants [12]. Phosphorus plays 

a role in energy generation, nucleic acid synthesis, 

photosynthesis, glycolysis, respiration, synthesis and stability 

of the membrane, the activation / inactivation of enzymes, 

redox reactions, carbohydrate metabolism, and fixation of 

nitrogen (N) [13]. Potassium is an essential nutrient that affect 

the biochemical and physiological processes that influence 

plant growth and plant metabolism. Potassium also served to 

increase plant resistance to environmental stress, among others 

such as drought, salinity, pests and diseases [14].  Potassium 

plays a role in the activation of enzymes and helps the 

absorption of nutrients and water from the soil and transport 

assimilates from the leaf to the plant tissues [15].  

In this study, apparently the differential dose of granular 

organic fertilizer and the type of fertilizer did not affect the 

height of red onion. It could be the red onion height was 

affected more by genetic trait. However, type of fertilizers 

significantly influenced the number of red onion leaves. Red 

onion treated with inorganic fertilizer has less leaves that those 

treated with granular organic fertilizer. Inorganic fertilizers 

provide NPK elements in sufficient quantities. On the other 

hand, organic fertilizer besides providing macro nutrients also 

provides micronutrients in lower quantities. Micro-nutrients 

(B, Cl, Cu, Fe, Mn, Mo, Ni, Zn), is involved in metabolic 

processes in plant cells and is needed in low numbers. The 
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micro-nutrients are redox-active so it acts as an active catalyst 

and serves as a cofactor enzyme and stabilize the enzyme 

activator protein [16]. Therefore, with more complete nutrient 

available in granular organic fertilizer, it can support the 

growth of red onion better than inorganic fertilizer. 
 

TABLE III 

CHLOROPHYLL CONTENT OF RED ONIONS LEAVES UNDER VARIOUS 

FERTILIZER TREATMENTS (MEAN±SEM) (SPAD VALUE) 

Fertilizer Doses  Chlorophyll content  

30 ton/ha 50,4±0,9 ab 

20 ton/ha 53,2±0,8 b 

10 ton/ha 47,4±1,4 a 

Control (Inorganic 

fertilizer) 51,9±1,5 b 

Means in the same column followed by the same letters are not 

significantly different (P<0.05), according to Duncan Multiple Range test. 

SPAD Value: Index Value displayed by Konica Minolta SPAD-502Plus that 

reflecting the chlorophyll content in the leaf. 

 
TABLE IV 

YIELD OF RED ONIONS UNDER VARIOUS FERTILIZER TREATMENTS 

Fertilizer 

Doses  

Fresh 

weight/poly

bag (g) 

Economical 

Weight/pol

ybag (g) 

Bulb 

Diameter 

(cm) 

Number of 

bulb/polybag 

30 ton/ha 14,0±1,1 c 12,3±1,1 c 1,9±0,1 b 2,9±0,1 a 

20 ton/ha 14,3±0,2 c 12,5±0,1 c 1,6±0,1 b 3,3±0,2 a 

10 ton/ha 11,1±0,6 b 9,2±0,5 b 1,6±0,0 b 3,0±0,3 a 

Control 

(Inorganic 

fertilizer) 6,6±0,8 a 5,5±0,6 a 1,0±0,1 a 3,4±0,1 a 

Means in the same column followed by the same letters are not significantly 

different (P<0.05), according to Duncan Multiple Range test. 

 

The chlorophyll content of plant is usually related with plant 

nutrient status, especially N. The role of N is on the synthesis 

of chlorophyll, enzymes and proteins. Nitrogen is essential for 

the development of plant tissue [12, 17].  This study showed 

that low dose of granular organic fertilizer (10 ton/ha) resulted 

in significantly low chlorophyll content in red onion leaves 

(Table III). However, the chlorophyll content was not always 

consistently correlated with plant yield. This study showed that 

the yield (fresh weight, economical yield, and bulb diameter) 

of red onion treated with granular fertilizer was significantly 

higher than those treated with inorganic fertilizer, although 

plant treated with inorganic fertilizer had high chlorophyll 

content. Plant yield is reflecting the results of photosynthesis 

conducted in plant leaves. The leaf area is affected by number 

of leaves and hereafter the capacity of the plant to conduct 

photosynthesis and thus the potential to form bulb [18]. When 

plant has more leaves, it can produce more photosynthates that 

are accumulated in the sink to gain yield (bulb). Therefore in 

this study, red onion treated with granular organic fertilizer 

that has more leaves also has higher yield. On the other hand, 

number of bulb produced per plant was not significantly 

affected by fertilizer treatment (Table IV). It is more likely, 

that number of bulb is controlled by genetic factor than 

nutrient status. Previous study showed that lateral shoot 

production and bulb splitting in shallot as the outcome of 

multiple growing points is determined by genetic characteristic 

[19]. 

IV. CONCLUSION 

Plant height of red onion did not affected significantly by 

different dose of granular organic fertilizer nor the application 

of inorganic fertilizer. However, red onion treated with 

granular organic fertilizer significantly has more leaves that 

those treated with inorganic fertilizer. Red onion treated with 

granular organic fertilizer significantly produced higher yield 

than those treated inorganic fertilizers. It can be suggested that 

the granular organic fertilizer can be used to supply nutrient in 

organic cultivation of red onion local variety. 
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