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ABSTRACT. This field study examined the effects of organic and inorganic fertilizers on the growth and 

yield of onions (Allium cepa L.), specifically the Yemen (Hadramout) Red Onion Variety, at the Agriculture 

Faculty of Zamzam University of Science and Technology in Somalia during the beginning of the winter 

season in 2021. The experiment followed a Randomized Complete Block Design (RCBD) with three 

replications and three treatments: organic fertilizer (Chicken dung and Compost) at 100kg/ha, inorganic 

fertilizer (NPK and DAP) at 100kg/ha, and zero control (no fertilizer). The study aimed to identify the 

effects of these fertilizers on onion growth and yield production, as well as to determine their efficiency. 

Various parameters were measured, including plant height, number of leaves, leaf length, days to maturity, 

average bulb weight with leaves, average bulb weight without leaves, and yield (Kg/ha). The data were 

analyzed using MSTATC. Results showed significant differences among treatments, particularly in bulb 

weight with leaves (g), bulb weight without leaves (g), and yield (kg/ha). The second treatment (inorganic 

fertilizer at 100kg/ha) recorded the highest yield (5,624.667 kg/ha), while the lowest yield (2,416.167 

kg/ha) was observed in the first treatment (Zero control). The third treatment (Organic control at 100kg/ha) 

recorded the highest number of leaves (4.943). In conclusion, applying 100kg/ha of inorganic fertilizer 

(NPK and DAP) to the Yemen (Hadramout) Red Onion Variety in Somalia significantly increased both 

growth and yield.  
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INTRODUCTION 

Onion (Allium cepa L.), a crop in the family of Amaryllidaceae, is the most important 

cultivated bulb crop of the Allium genus, which comprises over 850 species [1, 2, 3, 4]. 

The Near East and the Mediterranean area are secondary centers of origin for onions, with 

Central Asia as the primary source. Subsequently, they have extensively spread to 

numerous countries across the globe from these origin centers [5]. This crop is widely 

used as a vegetable; the bulb can be eaten raw, sliced to flavor salads, or cooked along 

with other vegetables and meat. Globally, onion is a product that can be influenced by 

speculations all over the world [6, 7]. Onions rank as the second most-produced vegetable 

in the world, surpassed only by tomatoes [8]. Currently, onion cultivation is widespread, 

spanning across over 140 countries. India and China are the primary global producers of 

onions, with Egypt, the USA, Turkey, Pakistan, Bangladesh, Sudan, Indonesia, and Iran 

following closely in onion production (Table 1), While the world's top onion-importing 

countries are Saudi Arabia, Japan, the UK, Malaysia, the Russian Federation, and 
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Bangladesh [9]. The top exporters of onions were China ($2.58B), Netherlands ($914M), 

Spain ($697M),  Mexico ($473M), and India ($471M) [10].  

 

Table 1. Top 10 countries of Onion production in the world [9]. 

             Ranks Country    Production in (000) MT 

                  1 India   26,641.00 

2 China   24,163.90 

3 Egypt   3,312.47 

4 USA   3,102.28  

5 Turkey  2,500.00  

6 Pakistan   2,305.70  

7 Bangladesh   2,268.75  

8 Sudan  2,050.77  

9 Indonesia  2,004.59  

10 Iran  1,925.40 
   

       Onions are difficult to grow in Africa because they produce 

small green plants with no bulbs. When it is compared to its original environment of Iran 

and Central Asia, this is entirely due to a harsh climate and shorter day lengths [11, 12, 

13]. In terms of both domestic consumption and exports, Onions rank third in importance 

among Egypt's agricultural exports, after potatoes and oranges [14, 15]. Onions thrive in 

a broad spectrum of climatic conditions, ranging from mildly hot and dry to moderately 

cool and humid environments [16]. It is a short-season crop grown at low latitudes in 

horticulture [17]. Indeed, genetic factors play a crucial role in influencing the variability 

of various traits, marking differences among cultivars. Variations in morphophysiological 

traits, photoperiod needs, and bulb size, shape, colour, and quality are all influenced by 

these genetic factors [18, 19, 20]. The primary factor influencing the yield and quality of 

onions is mineral nutrition. Since plants are more likely to have deficits in nitrogen, 

phosphorus, and potassium than in other necessary nutrients, and because they are more 

heavily absorbed from the soil than other nutrients, these elements are referred to as 

primary macronutrients [21, 22, 23, 24]. Although, A staple of many African sauces and 

relishes are onion bulbs [25]. Because of its highly prized aroma, scent, and unique 

taste—as well as the therapeutic properties of its flavouring ingredients—It is termed as 

the "Queen of the kitchen" [26, 27, 28]. Onion is used throughout the year, for different 

uses, which are helpful to the Mankind. Since ancient times, people have valued onions 

(Allium cepa L.) as food and medicinal plants. [29]. Moreover, Onions have a distinct 

flavor, aroma, and taste that can be attributed to sulphur compounds and essential oils. 

Iron, manganese, calcium, magnesium, phosphorus, and carbohydrates are rich in onion 

bulbs. Antioxidants, protein, and vitamins C and B6 are also present [30, 31, 32]. Sliced 

raw onions, with their antibacterial qualities, can help prevent the contamination of salads 

by bacteria, protozoa, and helminths [33, 34]. Onion has been linked to numerous health 

benefits, including the treatment of renal failure [35, 36], antidiabetic, hypotensive, and 

hypolipidemic effects [37, 38, 39], as well as a reduction in blood uric acid [40]. 

Furthermore, a various studies have demonstrated the protective effects of onions and 

their primary constituents in a range of organs and tissues, such as blood [41], bone 

marrow [42], heart [43], liver [44, 45, 46] testis [47], kidney [48], gut [49], and brain [50], 

while some researchers highlighted that onion can be against aging, and cancer prevention 

[51, 52]. It’s also one of the most consumed vegetable crops in our country (Somalia), 
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with that in mind the onion crop is grown in some parts of the country and Somali farmers 

use different varieties of Onion with expensive inorganic fertilizers to meet the people’s 

needs of onion, so there are more problems with using mineral fertilizers which leads to 

degradation of soil structure and decrease in soil aggregation results in nutrients are easily 

lost from soils through fixation, leaching, gas emission and also can lead to diminishing 

fertilizer efficiency. Additionally, Somali farmers tend to apply excessive amounts of 

mineral fertilizers, which can harm decomposers and other beneficial soil organisms, 

posing a hazard to soil ecology. When soil degradation occurs over time, the productivity 

of the soil will ultimately cease. Furthermore, excessive use of mineral fertilizer harms 

not only the physical environment and human health but also the health of the soil. After 

observing these issues, the researchers decided to conduct a comparative study of the 

effects of organic and inorganic fertilizers on onion (Allium Cepa L.) growth and yield, 

to advise Somali farmers to use the most effective fertilizer (organic or inorganic) with 

the highest productivity to meet their onion needs, thus, this study seeks the appropriate 

fertilizer (organic or inorganic) for the highest maximum yield. 

MATERIALS AND METHODS 

Study Area and Duration 

      This study was carried out at the Agricultural Experimental and Research Center, part 

of the Faculty of Agriculture at Zamzam University of Science and Technology, from 

December 2021 to May 2022, during the beginning of the winter season. The center is 

located in the Garasbaalley area, which falls administratively under Benadir Region. 

Garasbaalley is situated at longitude of 45.16°E and a latitude 2.04°N, to the west of 

Mogadishu, Somalia. The findings of the soil test carried out by SATG in 2021 showed 

that there was 1.39 mg/kg of organic matter, 2.50 mg/kg of sulphur, 59 mg/kg of nitrogen, 

27 mg/kg of potassium, and 0.27 mg/kg of phosphorus. The pH was measured at 7.71, 

and the soil was characterized as shallow with a high clay content. 

 

 

 

 

 

 

 

 

 

 

Figure 1. The Garasballey Area [53]. 
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Research Design and Treatment 

 The experiment was laid out in a Randomized Complete Block Design (RCBD) with 

three replications and three treatments. The overall size of the experimental field was 13 

m Long and 12.5 m wide, bringing the total area of 162.5 m², with spacing of 70 cm 

between replications. Each replication consisted of 3 plots, making a total of 9 plots across 

all replications. Each plot comprised 9 rows, with a row length of 4 m and width of 3.6 

m, resulting in a plot area of 14.4 m² and spacing of 33.3cm between Plots. The 

experiment evaluated the Yemen Red Onion variety with a spacing of 30 cm x 30 cm 

between rows and plants.  

Experimental Procedure 

Land clearing, utilizing hoes, rakes and other small equipment was carried out on 13 

October 2021. Field measurement began on October 28, 2021, using tape. On the same 

day, land preparation including land levelling and Plot Formation was done by hand using 

hoes, to eliminate any debris, weeds, and residue from the previous crop. Subsequently, 

the field was ploughed using hand hoes, shovels, rakes, and spade. Soil sampling and 

testing occurred from 28 December 2021 to 4 January 2022. The installation of drip 

irrigation system in the main plots took place on 20 January 2022. The germination test 

and sowing date occurred on 1 December 2021, in the Nursery, where 70.5% of the total 

seeds germinated within 6 to 7 days. Following germination, the onion seedlings in the 

nursery were divided into three groups: organic, inorganic, and zero control. The first rate 

of organic fertilizer was conducted on 22 January 2022 during the transplanting period, 

the second rate was done on 3 March 2022, after one month of transplanting, and on 10 

April 2022, before the Bulb Formation stage, as top and side dressing on the organic plots, 

using 100 kg/ha of chicken dung and compost as a source of organic fertilizer. For the 

inorganic plots, the first application of fertilizer occurred on 2 February 2022, after 10 

days of transplanting. Additional applications were made 3 March 2022, after one Month 

of transplanting, and the last rate was done 10 April 2022, before the bulb Formation 

Stage, as Side dressing on the inorganic plots with the amount of 100 kg/ha, NPK (46-0-

13) and DAP (18-46-0) were used as the source of inorganic Fertilizer and the control 

onion group received zero fertilizer. Intercultural operations were performed according 

to the assigned treatments, and various intercultural practices were implemented to ensure 

and maintain the normal growth and production of the Onion. when 70% of the plants 

showed the symptom of maturity, such as yellowing and Collapse of leaves, 18 plants 

were independently harvested from each plot, and they were appropriately tagged to 

prevent any mixture among the treatments. 

Data Collection Method 

Data were recorded for various parameters, including plant height, number of leaves, 

leaf length, days to maturity, average bulb weight with leaves, average bulb weight 

without leaves and yield (Kg/ha) from these harvested plants. The data collected for 

various parameters were tabulated. The Master of Statistics software, MSTATC, was used 

to perform the analysis of variance (ANOVA) with Standard Error (Se ±) and comparison 

by least significant difference (LSD). 
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RESULTS AND DISCUSSION 

 Treatments have not shown a significant effect on plant height (Table 1). The tallest 

plant height (40.387 cm) was recorded in treatment 2 (inorganic control) at the rate of 100 

kg/ha, followed insignificantly by treatment 3 (organic control) at the same rate (38.187 

cm), while lowest plant height (30.650 cm) was founded in treatment 1 (zero Control). 

The population mean of the treatments in plant height was 36.408 cm. Among the three 

treatments studied, two of them (inorganic control and organic control) showed heights 

higher than population mean. The results indicate that both organic and inorganic control 

affect the height of the onion plants. Similar results were suggested by different 

researchers, including [54] who found that the plant height in the control plot was 

significantly (P <0.01) shorter by 37–41 cm from onion. Additionally, [55] highlighted 

plant height in different treatments ranging from 22.17 to 40.25 cm, and [56] reported 

heights from 44.15 to 59.05 cm. Our result, [57], falls within close range of 36.7-43.6. 

Table 1: Morphological Parameters 

Treatments Plant height(cm)   No of Leaves Leaf length(cm)                        Days to maturity 

Zero Control (T1) 30.650 A 4.480 A  25.093 A  87.867 A 

Inorganic Control (T2) 40.387 A 4.350 A 30.223 A  86.037 A   

Organic Control (T3) 38.187 A 4.943 A 28.850 A  86.200 A 

Se± 4.0369 0.4534 1.7550  1.0967 

Lsd 11.21 1.258 4.87  3.045 

Sig.Level NS NS                        NS                                                       NS                                

Cv% 13.58% 12.10% 7.66%  1.55% 

Values having same letters do not significantly different, * = significant at 5% level, NS = non 

significance, Se±= Standard Error of a Mean, CV= coefficient variation. 

 

The number of leaves per plant showed insignificantly difference across treatments 

(Table 1). The treatment with the greatest number of leaves (4.943) was treatment 3 

(organic control) at the rate 100 kg/ha, while the lowest number of leaves per plant (4.350) 

was found in treatment 2 (inorganic control) at the same rate. The results indicate that 

organic control has an affects on the number of leaves in onion plants, consistent with 

findings reported by [58]. As [59] also highlighted that organic treatments result in a 

higher number of leaves in onion plants compared to inorganic and zero treatments. 

In terms of leaf length, there was no significant difference among treatments. The 

longest leaf length among the treatments (30.223 cm) was recorded in the treatment 2 

(inorganic control) at the rate of 100 kg/ha, followed by treatment 3 (organic control) at 

the same rate (28.850 cm), while the shortest leaf length (25.093 cm) was found in 

treatment 1 (Zero Control). The population mean of the treatments in leaf length for onion 

was 28.055cm. Two of the three treatments studied (inorganic control and organic 

control) showed lengths higher than population mean. This aligns with findings from  

[60], documenting that inorganic control affects Leaf length of the onion plants more than 

organic Control, in line with our results showing that organic control affects Leaf length 

of the onion plants less than inorganic control. Moreover, [61] reported leaf length 

ranging from 21.16 to 32.00 which is similar to our findings.  
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Days to maturity also showed no significant difference among treatments (Table 1). 

The longest days to maturity (87.867) was recorded from treatment 1 (zero control), 

followed by treatment 3 (organic control) (86.200) and the shortest period of days to 

maturity was observed from treatment 2 (inorganic control) (86.037). [58, 62, 63] 

declared that organic and inorganic treatments significantly (P <0.01) influenced days to 

maturity of onions. 

Table 2: Yield Parameters 
Treatments Bulb weight with leaves (g) Bulb weight without leaves(g) Yield kg/ha) 

Zero Control (T1) 24.403 B 17.457 B 2,416.167 B 

Inorganic Control (T2) 47.867 A 40.533 A 5,624.667 A 

Organic Control (T3) 38.013 A 29.903 A 4,147.933 A 

Se± 3.9117 4.1304 575.67 

Lsd 10.86 11.46 1598.30 

Sig.Level   *   *   * 

Cv% 13.03% 17.27% 17.35% 
Values having same letters do not significantly different, * = significant at 5% level, NS = non 

significance, Se±= Standard Error of a Mean, CV= coefficient variation. 

 

The analysis of variance indicated significant differences in bulb weight with leaves 

(g) among the different treatments in onion production (Table 2). The highest mean value 

of bulb weight with leaves was observed in treatment 2 (inorganic control) at 47.867 g, 

followed by organic control at 38.013 g, with the lowest mean value recorded in zero 

control at 24.403 g. The bulb weight with leaves(g) across the treatments ranged from 

47.867 g to 24.403g. The population mean of the treatments in bulb weight with leaves(g) 

was 36.761g, with two treatments (inorganic Control and organic Control) surpassing this 

mean. [59] reported a bulb weight range of 19.94 to 50.60g in different treatments, while 

[64] found a range 10.53-26.26.  

Similarly, significant variations were observed in bulb weight without leaves (g) 

among the treatments (Table 2). Treatment 2 (inorganic control) yielded the highest 

weight of bulb without leaves at 40.533 g, followed by treatment 3 (organic control) at 

29.903 g, while the smallest mean value was recorded in treatment 1 (zero control) at 

17.457 g. The bulb weight without leaves (g) across treatments ranged from 40.533 g to 

17.457 g. The population mean of the treatments in bulb weight without leaves (g) was 

29.29 g, with two treatments (inorganic control and organic control) exceeding this mean. 

The effect of inorganic treatments on onion bulb weight were documented by [65, 66].  

Finally, there were significant differences between yield under the different 

treatments of onion production (Table 2). Treatment 2 (inorganic control) had the greatest 

mean yield value at 5,624.667 kg/ha, followed by treatment 3 (organic control) at 

4,147.933 Kg/ha, and the lowest mean value was obtained by treatment 1 (zero control) 

at 2,416.167 kg/ha. The yield (Kg/ha) of the treatments ranged from 5,624.667 kg/ha to 

2,416.167 kg/ha. The population mean of the treatments in yield (Kg/ha) was 4,082.922 

kg/ha. Among the three treatments studies two of them (inorganic control and organic 

control) obtained higher than population mean. Some treatments in [54, 64, 67] found 

results which is so close our findings when compared to [55, 68]. The variation in yield 

observed across the different studies may be related to the climatic or genotypic factors.  
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CONCLUSION 

The study aimed to examine the growth and yield of onions (Allium cepa L.) using 

organic and inorganic fertilizers. The onion crops investigated in the current study 

showed significantly in various growth and yield parameters, such as bulb weight with 

leaves, bulb weight without leaves, and yield per hectare (kg/ha), While, the parameters, 

including plant height, number of leaves, leaf length, and days to maturity, showed 

statistically insignificant differences. 

In terms of bulb weight with leaves, bulb weight without leaves and yield per hectare 

(kg /ha), the highest Mean levels were exhibited by treatments 2 (inorganic Control), 

followed by treatment 3, while the lowest Mean level was recorded in the treatment 1 

(zero Control). Regarding the number of leaves, treatment 3 (organic control) recorded 

the highest and longest among the treatments, with treatment 1(zero Control) showing the 

lowest number of leaves. Days to Maturity were the longest in treatment 1, followed by 

treatment 2, while the lowest mean duration was documented in treatment 2. In terms of 

Plant height and leaf length, treatment 2 showed the best and longest measurements, 

followed by treatment 3, whereas the lowest Mean levels of plant height and leaf length 

were observed treatment. 
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