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Abstract – Onion is an important vegetable crop commercially grown both by large and small scale farmers in 

Ethiopia. Its production is constrained by a number of problems including declining soil fertility and inappropriate 

fertilizer application. The main aim of this review is to provide an overview of the onion seed productivity and its 

production of N and P fertilizer requirements like soil, climate and fertilization in general and specifically in 

Ethiopia, comparing them with current research trends and to indicate future benefits of soil nutrient investigations 

and their importance for agronomic and cultural practices. This paper reviewed that application of N and P mineral 

fertilizers under optimum nutrient availability in different soil types is an important crop mineral fertilizers strategy, 

which may help maximizing onion seed yield and quality. Lack of optimum nutrients and moisture in the soil has 

been the major problems of onion seed production and productivity in Ethiopia; since the onion has a very shallow 

and unbranched root system that requires frequent irrigation water and fertilization with different types of fertilizers 

under various soil types. Low soil fertility is one of the principal constraints to onion seed production in Ethiopia; 

thus, there are differences among soil types in yielding ability under different mineral nutrients and soil 

characteristics. Most smallholder farmers in Ethiopia appreciate the value of mineral fertilizers, but they are empty 

able to apply them at the recommended rates and at the appropriate time according to the soil characteristics. These 

are because of high cost, lack of knowledge, delivery delay and low income and variable returns. However, there was 

felt that could exist an opportunity to increase onion seed yields through selection of soil type and balanced nutrients 

application or searching for other nutrients sources beyond N and P especially in Ethiopian condition. Therefore, the 

use of inorganic N and P fertilizers inputs the best option to increase both yield potential and quality of onion seed 

yield production and environment-friendly sustainable farming systems and increase of profit margins for growers. 

Keywords – Nutrient Uptake, Onion, Plant Growth, Seed Quality, Seed Yield, And Use Efficiency. 

I. INTRODUCTION 

Onion (Allium cepa L.) belonging to the family Alliaceae is one of the most important vegetable crops 

commercially grown in the world. It probably originated from Central Asia between Turkmenistan and 

Afghanistan where some of its relatives still grow in the wild. Onion from Central Asia, the supposed onion 

ancestor had probably migrated to the Near East and areas around the Mediterranean Sea are secondary centers 

of development [1] [2] [3]. 

Onion is currently becoming a popular vegetable crop despite to its recent introduction to the country because 

of its yield potential per unit areas, the ease of propagation method both by seed and bulb method, and the 

presence of high domestic and export markets [4] [5] [6] [7]. Onion is more widely grown in Ethiopia for local 

consumption and for flower export. It contributes significant nutritional values to the human diet and has 

medicinal properties and is primary consumed for its unique flavors or for its ability to enhance the flavors of 

other foods [4]. 

In Ethiopia, at present different vegetable crops are produced in many home gardens and also commercially in 
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different parts of the country [8]. Among these vegetables, onion is one of the most important cash crops. Onion 

production also contributes to commercialization of the rural economy and creates many off-farm jobs [4] [9]. 

Onion seeds are well known to be highly perishable and poor in keeping quality and lose viability within a 

year. One of the problems of onion production in the tropics is lack of seed which is true to type with high 

germination and vigor [10] [11]. Onion seed is usually produced in the temperate and subtropical countries. In 

the countries where high temperature prevails throughout the year, only the easy-bolting types of onion, 

requiring relatively low-temperature exposure, can produce seed [12]. 

During the 2017/2018 production year, the Oromia Region’s onion production coverage was estimated about 

13,669.5 ha-1 from which 1,033,485.45 tons of onion bulbs was produced with an average yield of 7.56 tons ha-

1. Ethiopia is one of the potential areas for vegetable production especially onion. Different onion varieties are 

widely produced by the farmers in in Ethiopia. In many parts of the country, the off season crop (under 

irrigation) constitutes much of the areas under onion production [13]. 

The price of onion botanical seed remains high in the season of onion cultivation. Seed is the basic and 

essential input for any crop production [14]. Seed production is a vital part in onion growing and is highly 

specialized business [15]. The yield of onion seed in our country varies from 1000 - 1300 kg ha-1 [16],116.32 -

118.2 kg ha-1 [17], 75.15 - 1155.75 kg ha-1 [18] and 748.9 - 879.4 kg ha-1 [19] which is very low compared to the 

average seed yield in some other countries of the world, 600 - 2000 kg ha-1 [20] and 828 - 1446 kg ha-1 [21]. 

Nutrients play a significant role in improving productivity and quality of vegetable crops. Therefore, 

increasing the productivity of onion with a good quality is an important target for producers. Onions are the 

most weak crop plants in extracting nutrients, especially the immobile types, because of their shallow and 

unbranched root system; hence they require and often respond well to addition of fertilizers. Therefore, optimum 

fertilizer application and cultivation of suitable varieties with appropriate agronomic practices in specific 

environment are necessary for obtaining good yield of onion [22]. 

Nitrogen (N) and phosphorus (P) are often referred to as the primary macronutrients because of the large 

quantities taken up by plants from the soil relative to other essential nutrients [23]. Nitrogen comprises (1-5%) 

of total dry matter of plants and is a constituent of many fundamental cell components [24]. Phosphorus is 

making up about 0.2% of a plant’s dry weight and it is essential for root development. Plants must have 

phosphorus for normal growth and maturity (Fairhurst et al. 1999). 

According to [25] P deficiency is one of the largest constraints to crop production in many tropical soils, 

owing to low native content and high P fixation capacity of the soil. When the availability is limited, plant 

growth is usually reduced. In soils that are moderately low in P, onion growth and yield of onion seed can be 

enhanced by applied P. Quality of onion seed can be affected by mineral nutrition, irrigation schedule or rainfall 

[4]. Fertilizer practices for the onion seed crop vary widely. In Ethiopia 90-135 kg P2O5 ha-1 and 81-144 kg N 

ha-1 urea is used for bulb production in sandy loam soil while 92 kg N ha-1 is used for seed production [4] [5] 

[17] [26].  

Reports indicated that the low yield of onion seed in the country is due to low fertility of soil, inappropriate 

fertilizer use, lack of improved varieties, and poor management practices [4]. Among these constraints, 

inappropriate use of mineral fertilizer was one of the most important management factors in Ethiopia. The 
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objective of this review was application of appropriate rate and types of fertilizers are vital operations for high 

seed yield and quality of onions. 

1.1. Description of Onion Crop and Distribution 

Onion belongs to the genus Allium of the family Alliaceae and is one of the oldest cultivated vegetable, for 

over 4000 years [27]. It is probably originated in central Asia between Turkmenistan and Afghanistan where 

some of its relatives still grow as wild plants [28]. From central Asia, the supposed onion ancestor had probably 

migrated to the Near East. Then it was introduced to India and South-East Asia; and into the Mediterranean area 

and from there to all the Roman Empire [2]. 

Onion is an herbaceous biennial monocot cultivated as an annual. Onion being a biennial crop, takes two 

seasons for seed production. During the first season bulbs are formed while flower stalks and seeds are 

developed in the second season. Onion is grown mainly for their bulbs, although the green shoots of salad. 

Onions are usually grown from seed, and flowering and seed production are important for crop production [29]. 

1.2. Onion Production Status in the World 

Onions are the second most valuable vegetables in the world, following tomato. The production of onion crop 

is worldwide because of its wide benefits in our daily foods requirements. Onion is largely produced in the 

developed nations and has dominated in the international markets due to its higher quality production and longer 

storage life [30]. It is estimated that around the World, over 3,642,000 ha of onions are grown annually. On a 

worldwide scale, around 80 million metric tons of onions are produced per year. China is by far the top onion 

producing country in the world, accounting for approximately 28% of the world’s onion production, followed by 

India, USA, Iran, Egypt, Turkey, Russia, Pakistan, Netherlands and Brazil. The world wide onion exports are 

estimated at around 7 million Metric tons. The Netherlands is the world’s largest onion exporter with a total of 

around 220,000 Metric tons followed at a distance by India [15]. In Africa, Egypt is the leading country by 

producing 22.08 million tons of onion per year for domestic and international markets that rank as the fourth of 

world producer [31]. 

1.3. Importance and Production Status of Onion in Ethiopia 

Onion is a high-value bulb crop that has produced by smallholder farmers and commercial growers for both 

local and export markets in Ethiopia [32]. Onion is considered as one of the most important vegetable crops 

produced on large scale in Ethiopia. It also occupies an economically important place among vegetables in the 

country. The area under onion is increasing from time to time mainly due to its high profitability per unit area 

and ease of production, and the increases in small scale irrigation areas [9]. The major production is in the Rift 

Valley areas. Besides bulb production, there is a great potential for seed production in these areas. Onion 

production in the country is increasing from time to time [4]. During the 2017/2018 cropping season, the total 

area under onion production was estimated to be 33, 603.39 ha-1 with an average yield of about 9.8 t ha-1 and 

estimated a total production of greater than 3, 274, 7525.4 tons [13].  

1.4. Climate and Soil Requirements of Onion 

Onion is a cool season crop plant that has some frost tolerance, but is best adapted to a temperature range 

between 13 and 24oC. Optimum temperatures for early seedling growth are between 23 and 27oC; growth is 
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slowed at temperatures above 30oC. Acclimated plants are able to tolerate some freezing temperature [33]. In 

Ethiopia onion can grow between 500 and 2400 m.a.s.l, but the best growing altitude so far known is between 

700 and 1800 m.a.s.l [4]. Onion roots are shallow and coarse and most of the roots occur within 15- 20 cm of 

the surface, and seldom extends horizontally beyond 50 cm. Onion roots are short lived, being continuously 

produced, rarely have branch and root hairs and rarely increase in diameter. Onion can be grown in all types of 

soils; sandy, heavy clay, peat organic soils or volcanic soils. However, for higher yield drained friable loam soils 

with a pH of 6.0-6.8 are ideal. Onion does not thrive in soils of pH below 6.0 because of trace elements 

deficiencies or, occasionally, aluminum or manganese toxicity [34]. 

1.5. Flower Development and Seed Formation 

Bolting, or inflorescence production, can occur in all the vegetable Alliums and the process is similar in all. 

The inflorescence develops from the shoot apical meristem under appropriate environmental conditions. In 

onion there were commonly 200 to 600 flowers per umbel, depending on cultivar, growing conditions and 

whether the umbel is formed from the main growing point or an axillary shoot. Similar umbels containing large 

numbers of flowers are produced by leeks and Japanese bunching onions [35].  

In India the time required to reach 50% flowering ranged from 82.5 to 88.25 days from planting. The 

earliness in flower development had significant effect on the diameter of the umbels. The earliest umbel had the 

maximum diameter of 7.2 cm as compared to the late flowering umbel measuring 6.68 cm in diameter. This 

could be probably because of the fact that early flowering umbels benefit from maximum assimilates 

partitioning and better dry matter accumulation for seed set. Thousand seed weight was affected significantly by 

temperature and cultivars and ranged from 2.5 to 5.1g whereas germination percentages ranged from 76.2 to 

87% [36].  

The onion seed can be produced either by bulb to seed method or seed to seed method of production systems. 

The bulb to seed method of production system has the advantage of maintaining the seed quality of onion by 

rouging of the off-color, miss shaped, split and rotten types whereas the seed to seed type can be used 

alternatively to speed up the production practices without affecting the varietal quality [9]. 

1.6. Seed Production Potential of Onion 

Seed production is one of the most important and potential area in onion production that can bring a high 

economic benefit for small scale farmers. Most tropical countries near the equator import much of their onion 

seeds because temperature is not cool enough to induce optimal flowering. However, there is also possibility of 

producing onion seed using artificial Vernalization [37]. In Kenya, research conducted on three local and eight 

introduced onion cultivars showed that bulbs stored at 10oC flowered earlier than those stored at other 

temperatures and those stored at 21.9oC were the latest to flower [37]. In Ethiopia, temperature of 9-170C was 

indicated to be favorable for flower stalk development and seed production [38]. 

1.7. Factors Affecting Seed Quality and Quantity of Onion 

The productivity of onion seed is much lower than other African countries of Ethiopia. For the supply of such 

seeds, the informal sector is playing significant role in outreaching large number of farmers. Most of the demand 

for onion seed is either met by private sectors or unorganized program and imported seeds. The formal sector, 
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Ethiopian Seed Enterprise (ESE) is not generally supplying onion seed. Limited amount is catered by public 

sector organizations like Ethiopian Institute of Agricultural Research (EIAR) as popularization activities [9]. 

One of the major onion production problems is lack of high quality seeds and improper agronomic practices 

used by farmers such as fertilizers [39]. The main seed supply is from unreliable sources, where after number of 

market picks the late fruits or part of the crop is kept for seeds. Such seeds are usually of low quality (viability, 

vigor and genetic purity). However, they are kept for the next season and the surplus is sold to neighbor farmers 

[40]. 

Factors affecting seed quality before harvest may have further impact. For example they might increase seed 

deterioration rate during storage. In general, longer seed storage life is obtained if seeds are kept dry and at low 

temperatures. Many vegetable seeds will maintain germination rates of at least 50% for ten or more years. 

However, the relative longevity of onion seeds under cool and dry conditions is 1-2 years [41]. Seed 

germination and vigor are the main seed physiological quality attributes affected during seed deterioration. 

Planting season can also affect onion seed production [40]. 

1.8. Components of Onion Seed Yield 

The most important components for onion seed production are umbel size, flower stalk height, number of 

flower stalks per plant and flower stalk diameter, which are closely related with the size of mother bulb and 

cultivars [42]. The number of flower stalks per plant varied from1 to 15 per plant at Melkassa and the terminal 

number of 50-200 flowers produced per umbel on depending on the number of shoots axis [38]. 

In India, seed yield per plant was positively and significantly correlated with the number of seed stalk per 

plant and seed yield per umbel. Umbel diameter was the most important index for seed yield. This character was 

influenced strongly by base flower stalk diameter. While cause and effect relationship between seed weight and 

the evaluated components in the inflorescence, it was found that umbel diameter was determining seed yield. 

This indicated that this character could be a good index for seed yield estimation in onion. The number of flower 

stalks per plant varied from 3-15 with umbel diameter differences of 5-10 cm. The range of flower stalk height 

was from 76-115 cm; the highest seed yield among the cultivars was correlated with seed stalks number per 

plant and umbel diameter. The variation in yield among the cultivars was caused by the large difference in 

number of umbels per plant and number of productive florets per umbel [42] [43]. 

1.9. Nitrogen in Soils and its Availability to Plants 

Nitrogen being the most often growth limiting nutrient is found to be an essential constituent of metabolically 

active compounds such as amino acids, proteins, co-enzymes and some non-pertinacious ones [44]. Nitrogen 

comprises 7% of total dry matter of plants and is a constituent of many fundamental cell components [24]. 

Nitrogen constitutes about 5 to 6% of soil organic matter by weight and it is added to the soil both in symbiotic 

and non-symbiotic forms from the atmosphere. Hence, it plays a vital role in all living tissues of the plant. No 

other element has such an effect on promoting vigorous plant growth as has N. Abundant protein tends to 

increase the size of the leaves, and accordingly, brings about an increase in carbohydrate synthesis [45]. 

Plant roots take up nitrogen from the soil solution principally as nitrates NO3
- and NH4+ ions. Although 

certain plants grow best when provided mainly one or the other forms, a relatively equal mixture of the two ions 

gives the best results with most plants. Nitrate is the preferred form of N for uptake by most plants, and it 



 

Copyright © 2021 IJAIR, All right reserved 

371 

International Journal of Agriculture Innovations and Research 

Volume 9, Issue 5, ISSN (Online) 2319-1473 

usually is the most abundant form that can be taken up in well-aerated soils. The quantities of NO3
- found in soil 

at any time, however, usually represent only enough N to support uptake for a short period. Nitrate anions move 

easily to the root with the flow of soil water and exchange at the root surface with HCO3
- or OH- ions that, in 

turn, stimulate an increase in the pH of the soil solution immediately around the root. In contrast, ammonium 

cations exchange at the root surface with hydrogen ions, thereby lowering the pH of the solution around the 

roots [46]. Onion also takes up nitrates in much greater amount than ammonium [47]. 

1.10. Role of Nitrogen in Onion Crop 

Plant tissues usually contain more N than any other nutrient normally applied as a fertilizer. Nitrogen is an 

integral component of many essential plant compounds. This nitrogen is needed to form chlorophyll, proteins 

and it is a major part of all amino acids and many other molecules essential for plant growth and other critical 

nitrogenous plant components such as the nucleic acids and chlorophyll [46]. Nitrogen in the plant controls the 

utilization of phosphorus and potassium and excess could delay maturity by causing too much vegetative growth 

[48]. Increasing nitrogen levels from 0 to 120 kg ha-1 resulted in progressive increase in seed yield of onion. 

Nitrogen is also essential for carbohydrate use within plants [49]. A good supply of nitrogen stimulates root 

growth and development as well as the uptake of other nutrients [46]. 

1.11. Response of Onion to Nitrogen Fertilization  

Onion is a heavy feeder, requiring ample supplies of nitrogen. Too much N can result in excessive vegetative 

growth, delayed maturity, increased susceptibility to diseases, reduced dry matter contents and storability and 

thus result in reduced yield and quality of onion seed [34] [50]. Bolting is triggered in response to exposure of 

the onion plant to conditions like low temperature or limited N supply which induces flowers to emerge before 

bulb are adequately grown to suppress flower initiation [51]. The highest percentage of bolting was obtained 

from plants fertilized with the lowest level of nitrogen (100 kg N ha-1) [52]. Nitrogen fertilization significantly 

reduced bolting in onion. The authors reported that ratio of bolting percentage per plot decreased by about 11 

and 22% in response to the fertilization of 69 and 92 kg N ha-1, respectively as compared to the control. 

Nitrogen fertilization significantly extended the number of days required for onion crop to attain its 

physiological maturity [26]. The delay in maturity of onion bulb due to application of enhanced level of 

nitrogen. Generally, considering the status of the soil, additional nitrogen fertilizer levels application may be 

necessary in order to meet the crop N requirements [53].  

1.12. Phosphorus in Soils and its Availability to Plants  

Phosphorus has by far the smallest quantities in solution or in readily soluble forms in mineral soils compared 

with all other macronutrients found in soils, generally ranging from 0.001 mg/L in rich, heavily fertilized soils. 

Plant roots absorb phosphorus dissolved in the soil solution, mainly as phosphate ions (HPO4
-2 and H2PO4

-), but 

some soluble organic phosphorus compounds are also taken up. The chemical species of phosphorus present in 

the soil solution is determined by the solution pH. In strongly acid soils (pH 4.0 to 5.5), the monovalent anion 

H2PO4
– dominates and is slightly more available to plants than the divalent anion HPO4

-2 which characterize 

alkaline solutions [54]. Phosphorus is an immobile nutrient and continued application of phosphate fertilizers 

tends in time to increase the levels of this nutrient in the soil and particularly its level in the liable forms that can 

release phosphorus to the soil solution [55]. By holding the pH of soils between 6 and 7, the phosphate fixation 
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can be kept at a minimum. Due to the general immobility of phosphorus in the soil profile, fertilizer placement 

is generally more critical for P than N. Phosphate fertilizers are commonly placed in localized bands to prevent 

rapid reaction with the soil [54]. 

Most of the P present in soils is in unavailable forms and added soluble forms of P are quickly fixed by many 

soils [56]. In most soils, the amount of P in the available form at any one time is very low, seldom exceeding 

about 0.01% of the total P in the soil. Thus, available P levels must be supplemented in most soils by adding 

chemical fertilizers. Unfortunately, much of added P is converted to the less available secondary mineral forms. 

These secondary forms are released very slowly and become useful to plants only over a period of years [46]. 

1.13. Roles of Phosphorus in Plant Nutrition 

Phosphorus as an important nutritional element plays sand its part in regulates many physiological criteria in 

the plant which in turn affect the total yield. One fact must be put in mind is that, the provided P to the plant or 

the soil depends largely on the available reservation of this element in the soil, so the negative or the positive 

results may be due to sources stored in the soil. The presence of phosphorus in the soil encourages plant growth 

because phosphorus is an essential nutrient. Practically, P is a major building block of DNA molecules [57]. 

Phosphorus is an essential component of deoxyribonucleic acid (DNA), the seat of genetic inheritance and of 

ribonucleic acid (RNA), which directs protein synthesis in both plants and animals. Phospholipids, which play 

critical roles in cellular membranes, are another class of universally important phosphorus-containing 

compounds. For most plant species, the total phosphorus content of healthy leaf tissue is not high, usually 

comprising only 0.2 and 0.4% of the dry matter [46]. In addition, reported that the two forms of P in soil are 

organic and inorganic. Organic P is the most stable form of P in the soil than inorganic P. Therefore, inorganic P 

is readily absorbed and used by plant if it is not fixed. Organic P is mineralized and immobilized by microbes’ 

activities. Mineralization is the conversion of organic P to inorganic P, whereas, the immobilization of P 

involves the formation of organic P from inorganic P [58].  

Phosphorus is essential for numerous metabolic processes. Among the significant function and qualities of 

plants on which phosphorus has an important effects are enhances many aspects of plant physiology, including 

the fundamental processes of photosynthesis, reproduction, nitrogen fixation, flowering, fruiting (including seed 

production) and maturation. Root growth, particularly development of lateral roots and fibrous rootlets is 

encouraged by phosphorus. In cereal crops, good phosphorus nutrition strengthens structural tissues such as 

those found in straw or stalks, thus helping to prevent lodging (falling over). Improvement of crop quality, 

especially in forages and vegetables, is another benefit attributed to this nutrient [46].  

1.14. Phosphorus Requirement of Onion Seed Production 

In onions, phosphorus deficiencies reduce root and leaf growth, bulb size, and yield and can also delay 

maturation [59]. In soils that are moderately low in phosphorus, onion growth and yield can be enhanced by 

applied phosphorus. Results of long-term fertilizer trials on loamy sand soils in Germany have shown a strong 

response of onions to phosphorus fertilization in the range 0 to 52 kg ha-1 phosphorus [60]. Who reported that at 

45 days after planting of onion, different phosphorus levels resulted in significantly different plant heights 

where the tallest plants were observed at higher rates of applied phosphorus while the shortest plants were from 

the control plots. 
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1.15. Effect of Nitrogen and Phosphorous Fertilization on Seed Yield and Quality 

Fertilizer practices for the onion seed crop vary widely. According to [62] application of different doses of 

macronutrients increased number of umbels per plot, number of seeds per umbel, weight of seeds per umbel, 

seed yield per plant and per hectare. The maximum number of seeds per umbel, weight of seed, seed yield per 

plant and seed yield per hectare was found from 114 N and 42 P kg ha-1 treatment and the minimum number of 

seeds per umbel, weight of seed, seed yield per plant and seed yield per hectare was found from 57 N and 21 P 

kg ha-1 treatment respectively. According to [63] the result indicated that nitrogen fertilization significantly 

increased the length of leaves, number of leaves, length of flowering stalk and number of flowers per umbel. 

The highest records for the four growth parameters were obtained by 90 kg N fertilization.  

According to [64] who reported days to bolting, days to 50% flowering, days to maturity, flower stalk 

diameter, numbers of umbels per plant, umbel diameter, and number of seeds per umbel and seed weight per 

umbel were significantly affected by the main effect of NP fertilizer rates. 

According to [65] experiments conducted on 26 multilevel N-fertilizer trials in the Netherlands showed that 

application rates ranging from 72 to 110 kg ha-1 could be applied as two or three split dressings, but the work did 

not change existing recommendation of a fixed rate of 100-120 kg N ha-1. Adequate nitrogen fertilization is 

essential for good quality and yield of onion production. Reported that good seed yield up to 1000 kg ha-1 is 

produced from a range of nitrogen fertilizer levels from 0 to 150 kg ha-1 with 30 kg ha-1 increments [66]. 

Confirmed on their study that seed yield has been increased in response to the increase in nitrogen level in 

accordance with the increase of seed yield of individual plants [67].  

Reported that nitrogen fertilization had significant impact on seed yield of onion [68]. The report claimed that 

there is an increase on seed yield per umbel, per plot and per hectare. The highest yield was recorded on 150 kg 

ha-1 nitrogen treated bulbs while the lowest yield was recorded on control plots. Percent seed germination 

increased with an increase of nitrogen fertilization from control. The highest percentage was at 150 kg ha-1 N 

but farther increase in the dose of fertilizer did not increase the percent germination. 

According to [17] reported that phosphorus fertilization at 46 kg ha-1 P2O5 showed significant effect on umbel 

diameter, number of umbels per plant, number of seeds per umbel, seed yield per plant, seed germination at 

harvest. On the other hand, nitrogen fertilization at 138 kg ha-1 showed highly significant effect on flower stalk 

diameter, number of umbels per plant, number and weight of seeds per umbel and on seed yield per plant. 

Phosphorous fertilization has also great impact on seed yield and quality of onion. According to the report of 

[61], phosphorous fertilization increased seed yield per umbel, per plot and per hectare. Fertilizer rate of 80 kg 

ha-1 significantly increased the seed yield as compared to the control. On the other hand the weight of 1000 seed 

of onion did not show significant difference between fertilized and unfertilized seeds. But the percent 

germination showed great improvement with an increase of phosphorous fertilization. 

According to [69] nitrogen application had significantly increased the seed yield as well as quality, but 

phosphorous fertilization which was done in absence of nitrogen fertilization did not show significant effect. 

However, they got highly significant response when phosphorous was applied in combination with nitrogen 

fertilization. The experiments conducted over two successive seasons showed that nitrogen application had 

significantly increased plant height, flower stalk thickness and seed yield. But phosphorus fertilization in the 
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absence of nitrogen had no significant effect on seed yield. However, a highly significant increase in seed yield 

was obtained when phosphorus was used in combination with nitrogen.  

According to [19] the result showed that the highest seed yield and yield components and seed quality 

attributes were obtained from 115 P2O5 and 114 N kg ha-1 combination followed by 143.6 P2O5 and 142.5 kg N 

ha.
-1. The results showed that the main effect of NP fertilizers and plant spacing were highly significant on 

flower stalk diameter, seed yield per plot and per hectare, number of seeds per umbel and significantly affected 

plant height and seed weight per umbel. However, NP fertilizer alone was significant on days to bolting, umbel 

diameter and 1000 seed weight.  

The application of nitrogen fertilizer appreciably increased seed yield per plant and umbel number per plant 

in Sudan. This increment in seed yield was a result of reduced flower abortion [70]. Fertilizer trial on onion in a 

semiarid tropical soil of Nigeria showed that N and P and their interaction increased number of umbels per 

original bulb, seed weight per umbel and seed yield. At 50 kg P ha-1, the application of 50 or 100 kg N ha-1 gave 

significantly higher seed yield than other N and P rate combinations tested [71]. 

The results showed that plant height, tillers, flowers, seeded fruit, fruit set, and days to blooming, seed yield 

and germination percentage were significantly influenced by different treatments. The yield of seed increased 

with increased levels of different treatment combination. The treatment combination at a level NK (150´120 kg 

ha-1) produced the maximum yield of seed per hectare (515.42 kg ha-1) followed by 100 kg N ha-1 with 120kg ha-

1, 150kg N ha-1with 40, 80 kg K ha-1respectively. He concluded that nitrogen 150 kg ha-1 with potassium 80-120 

kg ha-1 produced more effective flowering stalks and showed better performance on seed yield and quality of 

onion [72]. 

1.16. Nutrient Uptake, Concentration and Use Efficiency of Onions 

Response of crops to fertilizer, which is a function of nutrient uptake, is highly variable and depends on crop, 

type of soil, past use of the land, local weather condition as well as the choices of the whole season. Nitrogen 

fertilizer application improves phosphorus uptake from the soil [73] [74]. 

The nutrient requirement of the crop can be met by nutrient available in the soil and by nutrient additions. 

When fertilizer prices represent a large portion of a producer’s costs, it is very important to maximize fertilizer 

use efficiency [75]. According to [76] the nutrient content of plant tissue reflects soil availability. The amounts 

of nutrients exploited in the harvest portion of the crop will depend on the yield and the concentration of the 

nutrients in the time and space, variety, soil and environmental factors [73] [74]. 

The amount of N needed is usually based on soil organic matter content, crop uptake and yield levels. 

Nitrogen uptake levels by onion crops may vary from less than 50 kg to more than 300 kg ha -1, depending on 

cultivar, climate, plant density, fertilization and yield levels [77]. The movement of phosphorus in soils is very 

low and its uptake generally depends on the concentration gradient and diffusion in the soil near roots [78]. 

Depending on yield levels, phosphorus uptake rates in onion are estimated to be 15-30 kg ha-1 [79].  

Fertilizer use efficiency depends to large extent on soil fertility conditions. To use fertilizers in a sustainable 

manner, management practices must aim at maximizing the amount of nutrients that are taken up by the crop 

and minimizing the amount of nutrients that are lost from the soil. Improving agronomic efficiency provides 

both direct and indirect economic benefits: larger yield increases can be achieved for a given quantity of 
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fertilizer applied; or less fertilizer is required to achieve a particular yield target [80]. N fertilizer use efficiency 

(NFUE) by onion to be about 15% [81]. [82] also reported the need for high rates of N on onion to optimize 

yield in New Mexico, but expressed concern about leaching of NO3
– N from the root zone and the low NFUE 

(30%) by onion. Application of the highest level of nitrogen and P fertilizers (150 kg N and 100 kg P ) produced 

the highest values of yield, quality and nutrients uptake (279.3 and 262.2 mg plant-1) characters of onion 

respectively and the lowest was recorded from control [83]. 

II. CONCLUSION AND RECOMMENDATION 

Onion is one of the most important vegetable crops commercially grown both by large and small scale 

farmers in Ethiopia. It is a high value and high income generating vegetable crops for most farmers in Ethiopia, 

which is widely produced in small scales and by commercial growers and considerably important in the daily 

meal of Ethiopians. Onion is one of the most important income generation crops both cultivated under rained 

and irrigation in Ethiopia. 

The enhancement of onion production and productivity can be constrained different growth factors. Thus, the 

use of appropriate agronomic management has an undoubted contribution to increased crop yields. There are a 

number of constraints that cause low productivity of onion seed production in Ethiopia. The low yield of onion 

seed in the country is due to low fertility of soil, inappropriate fertilizer rate, lack of improved varieties, and 

poor management practices.  

Also the productivity and area of most of the crops grown in many parts of Ethiopia are declining due to soil 

degradation and the constraints of moisture and nutrients unavailability accompanying it and other poor 

cultivation practices. However, farmers continue growing onion seeds in spite of obtaining low yields as a result 

of having little choices as producing the crops are vital for meeting their economic needs. Generally, nitrogen 

and phosphorus fertilizer application would be preferred for onion seed production is valuable to the plants for 

higher yield potential, seed quality and environment-friendly sustainable farming systems and increase of profit 

margins for growers for Ethiopian. 

ACKNOWLEDGMENTS 

The authors would like to express their special gratitude and warm appreciation to Ethiopian Institute of 

Agricultural Research (EIAR) for fully financing the study. 

REFERENCES 

[1] Malik M.N. (2000). Horticulture Biotech Books. Delhi. 586p. 

[2] Grubben J.H. & Denton D.A. (2004). Plant resources of tropical Africa. PROTA Foundation, Wageningen; Back huys, Leiden; CTA,  

Wageningen. 

[3] Bagali A.N., Patil H.B., Guled M.B. & Patil R.V. (201)2. Effect of scheduling of drip irrigation on growth, yield and water use 

efficiency of onion (Allium cepa L.). Journal of Agricultural Science. 25 (1):116-119. 

[4] Lemma Dessalegne & Shemelis Allilu. (2003). Research Experiences in Onion production. EARO.52p. 

[5] Dawit Alemu, Abera Deressa, Lemma Dessalegn & Chimdo Anchala. (2004). Domestic vegetable seed production and marketing. 

Research report. Nazareth, Ethiopia. 29p 

[6] Ashenafi Woldeselassie, Helen Teshome & Tibebu Simon. (2014). Influence of bulb treatment and spacing patterns on yield and 

quality of onion (Allium cepa var. Cepa) seed at Humbo Larena, Southern Ethiopia. Journal of Biology Agriculture and Healthcare. 

4(13):111-119. 

[7] Asfaw Zeleke & Eshetu Derso. (2015). Production and management of major vegetable crops in Ethiopia. pp: 32-51. Ethiopian 

Institute of Agricultural Research. Addis Abeba, Ethiopia. 

[8] Fekadu Mariamel & Dandena Gelmasa. (2006). Review of the status of vegetable crops production and marketing in Ethiopia. Uganda 

Journals of Agricultural Science. 12(2): 26-30. 

[9] Nikus O. & Fikre Mulugeta. (2010). Onion Seed Production Techniques: A Manual for extension agents and seed producers, 

FAOCDMDP, Asella, Ethiopia. 



 

Copyright © 2021 IJAIR, All right reserved 

376 

International Journal of Agriculture Innovations and Research 

Volume 9, Issue 5, ISSN (Online) 2319-1473 

[10] Currah Lesley & Proctor F. J. (1990). Onion in tropical regions. Bulletin 35. National Resources Institute. Chatham, U.K. 

[11] Griffiths G., Trueman L., Crowther T., Thomas B. & Smith B.( 2002). Onions – a global benefit to health. Phytotherapy Research. 

16:603–615. 

[12] Singh N.P. & Singh R.A. (2002). Scientific crop production, X press Graphics, Delih- 28, 1st ed., India. 

[13] CSA (Central Statistical Agency) (2017). Agriculture Sample Survey. Central Statistical Agency. Addis Ababa.118p. 

[14] Karim R. M., Ahmed F. & Hoque M. M. (199)9. Effect of bulb size and spacing on the bulb yield of onion. Bangladesh Journal of 

Agriculture Review. 24(4): 609-613. 

[15] FAO (Food and Agricultural Organization). (2013). FAO Statistical Year book 2013; World Food and Agriculture. Food and 

Agriculture Organization, Rome, Italy, ISBN-13; 9789251073964. 356p. 

[16] Lemma Dessagn, Shimeles Aklilu, Selamawit Ketema & Chimdo Anchala (2006). The Vegetable Seed Sector in Ethiopia: Current 

Status and Future Prospects. EHSS, Proceedings of the Inaugural and Third National Horticultural Workshop, Ethiopia 1:103-109. 

[17] Tamrat Tesema. (2006). Effect of nitrogen and phospherous application on seed yield and nutrient uptake of onion (Allium cepa var. 

cepa). MSc. Thesis, Haramaya Universty, Ethiopia. 81p. 

[18] Teshome Ashagrie, Derbew Belew, Sentayehu Alamerew & Yehenew Getacew. (2014). Effect of planting and Mother Bulb size on 

onion seed yield and quality at Kobo woreda, Northern Ethiopia. International Journal of Agricultural Research.1-11 

[19] Getachew Amare. (2014). Effect of plant spacing and NP fertilizer levels on growth, seed yield and seed quality of onion (Allium Cepa 

Var Cepa) in MSc. Thesis Shewa robit, Northern Ethiopia. 66p. 

[20] Chadha M.L., Altoveros E.C., Womdim R.N. & Mndiga H. (1997). Variety evaluation and seed production of vegetable crops. 

AVRDC Africa Regional Program, Arusha, and Tanzania 65(5):56-110. 

[21] Aminpour R. & Mortzavi Bak A. (2004). Effect of planting date and intra-row spacing on seed yield and germination of onion (Allium 

cepa L. cv.Texas Early Grano .502. Pajouhesh and Sazandegi. 62: 64-69. 

[22] Rizk F.A., Shaheen A.M., Abd El-Samad E.H. & Sawan O.M. (2012). Effect of different nitrogen plus phosphorus and sulphur 

fertilizer levels on growth, yield and quality of onion (AIlium cepa L.). Journal of Applied Science Research. 8(7):3353-3361. 

[23] Marschner H.(1995). Mineral Nutrition and Yield Response. Mineral Nutrition of Higher Plants, (2
nd

edn), Academic press. London, 

UK. Pp. 184-200. 

[24] Bungard R.A., Wingler A., Morton J.D. & Andrews M. (1999). Ammonium can stimulate nitrate and nitrite reductase in the absence 

of nitrate in Clematis vitalba. Plant Cell Environmental Science. 22: 859-866. 

[25] Fairhurst T., Lefroy R., Mutert E. & Batjes N. (1999). The importance, distribution and causes of phosphorus deficiency as a constraint 

to crop production in the tropics. In Agro forestry Forum. Pp.2-8. 

[26] Abdissa Yohannes, Tekalign Tadesse & Pant L. M. (2011). Growth, bulb yield and quality of onion (Allium cepa L.) as influenced by 

nitrogen and phosphorus fertilization on vertisol. Growth attributes biomass production and bulb yield. African Journal of Agricultural 

Research. 6(14): 3252-3258. 

[27] Hanelt P.(1990). “Taxonomy, Evolution, and History” In Onions and Allied Crops, edited by Haim D. Rabin witch and James L. 

Brewster, 1-26. Boca Raton, Fla. CRC Press. 

[28] Zohary D. & Hopf M. (2000). Domestication of plants in the old world 3rd ed. Oxford University press. Pp.197-198. 

[29] Brewster J.L. ( 2002). Onions and Other Vegetable Alliums. CABI publishing. Warwick UK. 

[30] Opara L.U. (2003). Onions: Post-Harvest Operation. Massey University, AGST/FAO: Danilo Mejia: Palmerston North, New Zealand. 

pp: 1-16. 

[31] Kulkarni B.S., Patil S.M. & Ramchandra V. A. (2014). Growth trends in the area, production, and export of onion from India-An 

economic analysis. International Journal.5:159-163. 

[32] Shimeles Alkilu. (1994). Onion research and production in Ethiopia. In International Symposium on Edible Alliaceae 433. Pp.95-98. 

[33] Jilani M.S., Ahmed P., Waseem K. & Kiran M.( 2010). Effect of plant spacing on growth and yield of two varities of onion (Allium 

Cepa L.) Under the Agro- Climatic Condition of D.I. Khan. Pakistan Journal of Science .62 (1). 

[34] Brewster J.L. (1994). Onions and other vegetable Alliums. CAB publishing. UK. 321p. 

[35] Brewester J.L. (2008). Onions and other vegetable Alliums.CAB International, Walling ford, UK. 

[36] Patil J.G., Shelar V.R. & Shinde S.K. (1993). Effect of irrigation intensity on seed yield and components of seed in onion seed crop. 

India Onion Newsletter for the Tropics. 4:40- 42. 

[37] Kimani P.M., Kariuki J.L., Peters W. R. & Rabin H.D. (1994). Allium for the tropics. Acta Horticulturae.358: 34p. 

[38] Lemma Dessalegn. (1998). Seed production guideline for tomatoes, onion and hot pepper. Institute of Agricultural Research (IAR). 

22p. 

[39] Ahmed I.H. & Abdulla A.A. (1984). Nitrogen and phosphorous fertilization in relation to seed production in onion (Allium cepa L.). 

Acta Horticulture. 48: 119-125. 

[40] Helen Teshome, Ashenafi Woldeselassie & Tibebu Simon. (2015). Seed Yield and Quality of Onion (Allium Cepa Var. Cepa) Seed as 

Influenced by Bulb Treatment and Spacing patterns at Larena, Southern Ethiopia ISSN 2224-3186 (Paper) ISSN 2225-0921.  

[41] Probert R.J. & Hay F.R.( 2000). Keeping seeds a live, In Seed Technology and its Biological Basis (eds. M. Black and J.D. Bewley), 

Sheffield Academic Press, England. 

[42] Prats P.A., Munoz de Con L. & Fundora M.Z. (1996). Influence of onion bulb size and its locality of origin of seed yield. Onion 

Newsletter for the Tropics.7:25-32. 

[43] Sidhu A.S., Kumar J.S. & Chadha M. L. (1996). Seed production potential of different genotypes of onion. Onion News Letter for the 

Tropics. 7:38-41. 

[44] Biwas T.D. & Mukherjee S.K. (1993). Text book of soil science (5
th
 ed.) Tata Mc Graw Hill, New Delhi. Pp.170-197. 

[45] Panhwar F. (2004). The role of Nitrogen Fertilizer in Agriculture Digital verlag Gmbh Germany. http://www.Chemlin Com. 

[46] Brady N.C. & Weil R.R. (2002). The nature and properties of soils. Thirteenth edition. Pearson Education Asia. Delhi, India. 960p. 

[47] Bosch Sera A. D. & Currah L. (20020). Agronomy of onions pp. 187-232. In: H.D. Rabinowich and Currah, L. (eds.), Allium crop 

Science: Recent advances. CABI Publishing, London 

[48] Gustfson A.A. (2010). Hand book of fertilizers, their source, makeup, effect and use (3rd). Agronomy bio Science, India. Pp. 77-86. 

[49] Nasreen S., Haque M.M., Hoss ain M.A. & Farid A.T.M. (2007). Nutrient uptake and yield of onion as influenced by nitrogen and 

sulphur fertilization. Bangladesh Journal of Agricultural Research. 32(3):413-420. 

[50] Sorensen J.N. & Grevsen K. (2010). Sprouting in bulb onions (Allium cepa L.) as influenced by nitrogen and water stress. Journal of 

Horticultural Sciences Biotechnology.76: 501-506. 

[51] Yamasaki A. & Tanaka K. (2005). Effectof nitrogen on bolting of bunching onion (Alliumfistulosum L). Horticulture Research in 

Japan. 4(1):51-54. 

[52] Al-Fraihat A.H. (2009). Effect of different nitrogen and sulphur fertilizer levels on growth, yield and quality of onion (Allium cepa L.). 

Jordan Journal of Agricultural Science. 5(2):155-166. 

[53] Meena P. M., Umrao V. K., Kumar A. & Kumar R. ( 2007). Effect of nitrogen doses on growth and yield of onion (Allium cepa L.) cv. 



 

Copyright © 2021 IJAIR, All right reserved 

377 

International Journal of Agriculture Innovations and Research 

Volume 9, Issue 5, ISSN (Online) 2319-1473 

 ‘Nasir red’. Agricultural Science Digest. 27(2): 144-145. 

[54] Miller R.W. & Donahue R. L .(1995). Soil in our environment. 7
th
 edition. Prentice hall. New Jersey. 649p. 

[55] Pierzynski G.M. & Logan T.J. (1993). Crop, soil and management effects on Phosphorus soil test levels. Journals of Productive 

Agriculture. 6:513-520. 

[56] Tisdale S.L., Nelson W., Beaton L., James D. & Halving J.L. (1995). Soil fertility and Fertilizers. 5th ed., McMillan publishing 

company, New York. 

[57]  Pant H.K. & Reddy K.R. (2003). Potential internal loading of phosphorus in a wetlands constructed in agricultural land water research. 

Journal of Environmental Quality. 37: 965-972. 

[58] Hinsinger P. (2001). Bioavailability of soil inorganic phosphorus in the rhizosphere as affected by root-induced chemical changes. 

Plant and soil. 237(2):173-195. 

[59] GreenW. D. J., Stones D. A. & Barnes A.( 2001). Root development of vegetable crops. Plant Soil. 68: 75-96. 

[60] Alt D., Lade Busch H. & Melzer O. (1999). Long-term trials with increasing the amount of phosphorus, potassium and magnesium 

applied to vegetable crops. Acta Horticulture. 506: 29-36. 

[61] Ali M.K., Alam M.N., Islam M.S., Islam M.K. and Baree M.A. (2008). Effect of Cow dung at Different Level of Phosphorus on 

Growth, Yield and Quality Seed Production of Onion. Journal of Agriculture and Biological Sciences. 4(1): 86-93. 

[62] Hossain M. Md., Khaleda K.Md., Haq E., Ahmed M. & Shefat-Al-M. Md. (2017). Macro and Micro Nutritional Effect on Seed Yield 

of Onion. 12(1): 1-9. 

[63] Abas A., Sahar I. El., Alia M., Osman E., Mohamed A.& Nourai H. (2015). Effect of nitrogen fertilization and bulb spacing on saggai 

red onion seed production in Berber area, River Nile State, Sudan Sudanese. Journal of Agricultural Sciences. 2: 35–43. 

[64] Kiros Asgele, Kebede Woldetsadik & Fikreyohannes Gedamu. (2018). Effect of inorganic NP fertilizers and vermicompost on growth, 

seed yield and yield components of onion (Allium cepa L.) at Maitsebri, Northern Ethiopia DOI: 10.5897/JHF2018.0533. 10(6): 89-96. 

[65] Ranbinowitch H. D. & Currah L. (2002). Allium Crop Science: Recent Advances. CABI publishing, CAB International, Wallingford, 

UK. Pp. 19-20. 

[66] Cuocolo L. & Barbieri G. (1988). Effects of nitrogen fertilization and plant density on seed yield of onion (Allium cepa L.). Rivista di 

Agronomia. 22: 195-202. 

[67] Nourai A. H., El Fahal E. M. &Maximous A. S.( 2003). Effects of mother bulb size, plant spacing, nitrogen nutrition and frequency of 

irrigation on seed yield and seed yield components of the red onion (Allium cepa L.) in the arid tropics of northern Sudan. Proceedings 

of the Crop Husbandry Committee, 16 – 17 ARC. Wad Medani, Sudan. 

[68] Ali N., Baloch M.A. & Hussain S.A. (1998). Study on the effects of planting space and bulb size on seed production in onion crop. 

Sharhad Journal of Agriculture. 14(6): 563- 568. 

[69] Ahmed I.H. & Abdella A.A. (2006). http://www.actahor.org/books/143/143_9.htm. Nitrogen and phosphorus fertilization in relation to 

seed production in onion Allium cepa L. ISHS. Acta Horticulturae 143: VIII. African Symposium on Horticultural Crops. 

[70] Mohamed A. & Nourai M. (1988). Effects of bulb source, sowing date and nitrogen nutrition on the seed yield of the white 

dehydration onion (Allium cepa L.) in the Sudan. Journal of Horticultural Sciences England. 63(2): 261-264. 

[71] Nwadukwe P.O. & Chude V. O. (1995). Effects of nitrogen and phosphorus fertilizer on seed crop of onion (Alluimcepa L.) in a 

semiarid tropical soil. Journal of Tropical Agriculture. 72(3): 216- 219. 

[72] Ali M.K., Alam M.F., Alam M.N., Islam M.S. & Khandaker S.M.A.T.( 2007). Effect of nitrogen and potassium level on yield and 

quality seed production of onion. Journal Applied Science Research. 3(12): 1889-1899. 

[73] Fageria N., Baligar V. & Jones C.(2011). Growth and Mineral Nutrition of Field Crops 3rd Edition. Taylor & Francis Group. 

Available at: http://www.crcpress.com, (Accessed on August 2015). 

[74] N. and K.F., Baligar V.C. & Jones C.A. (2011). Growth and Mineral Nutrition of Field Crops, Third Edition, Taylor and Francis 

Group, LLC. 

[75] Warncke D., Dahl J., Jacobs L. & Laboski C. (2004). Nutrient Recommendations for Field Crops in Michigan. Extension Bulletin 

E2904. 

[76] Mengel K. & Kirkby E.A.( 1987). Principles of Plant Nutrition. 4th ed. International Potash Institute, Berne, Switzerland. 

[77] Soujala T.T., Salo T. & Pessala R. (1998). Effect of fertilization and irrigation practices on yield, maturity and storability of onions. 

Agricultural and Food Science in Finland. 7:477- 489. 

[78] Mcpharilin I. R. & Robertson W. J.( 1999). Response of onions (Allium cepa L.) to phosphate fertilizer placement and residual 

phosphorus on a karrakatta sand soil. Australian Journal of Experimental Agriculture. 39: 351-359. 

[79] Salo T., Suojala T. & Kallela T.( 2002).The effect of fertigation on yield and nutrient uptake of cabbage, carrot and onion. Acta Hort. 

571: 235 – 241. 

[80] Bationo A., Fairhurst T., Giller K., Kelly V., Lunduka R., Mando A. & Shamie Z. (2012). Handbook for Integrated Soil Fertility 

Management. Africa Soil Health Consortium Fairhurst. CAB International. 

[81] Halvorson A. D., Follett R. F., Bartolo M. E.& Schweissing F .C.( 2002). Nitrogen Fertilizer Use Efficiency of Furrow-Irrigated Onion 

and Corn. Journal of Agronomy. 94:442–449. 

[82] Sammis T. (1997). Nutrient management of onions: A New Mexico perspective.Pp.49–53.  

[83] El-Hadidi E.M., El - Shazly M.M., Heba & Hegazy M.M.( 2016). Effect of N, P and CU fertilization on onion yield, quality and 

nutrients uptake. Journal of Soil Science and Agricultural Engineering Mansoura University. 7(2): 231 – 236. 

AUTHOR’S PROFILE 

 

Demis Fikre Limeneh was born on 26 Sep, 1989 G.C. in Arsi Zone of Oromia Regional State Ethiopia. He attended his 

primary education at Kereyu and Gedjeda Primary School and Secondary and preparatory school at Ticho. Then he joined 

Ambo University, College of Agriculture, and Veterinary Science in October 25, 2011 to pursue a study leading to the 

degree of Bachelor of Science in Horticulture and graduated with the degree of Bachelor of Science in Horticulture in July 

03, 2013. After graduation, he served at Ethiopian Institute of Agricultural Research (EIAR) as a Horticulturist. In 

2016/2017, he joined Postgraduate Program of Hawasa University to pursue a study leading to the degree of Master of 

Science in Horticulture. Still now he works as Associate Researcher at EIAR/KARC. 

 

http://www.actahor.org/books/143/143_9.htm

