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Abstract 

Rice (Oryza sativa L.) has emerged as a strategic and priority commodity for food security in Ethiopia. Nonetheless, Ethiopia's 

average rice production is only about 2.8 t ha-1, which is less than the global average of 4 t ha-1, statistics indicate that has been 

flat for a long time. The main reasons for Ethiopia's low rice yield and productivity are poor agronomic management practices 

(improper land preparation, untimely planting, inadequate fertilizer applied, inappropriate seed rate, weeds and insect pest). 

Enhancing agronomic management practices would increase rice yield and productivity. Yet, poor land preparation, suboptimum 

seed rate and date of planting techniques are reported to be the most important rice production constraint. Another key factor in 

rice production is the availability of plant nutrients, especially nitrogen, at different phases of plant growth. The most effective 

fertilizers management that is right fertilizers rate, right source, right place and right time of fertilizer applications are enhanced 

rice productivity. NPS and urea (supplying nitrogen and phosphorus) were the major fertilizers used by farmers in Ethiopia. In 

order to get the highest possible yields of rice, effective agronomic management techniques are required to increase productivity. 

Improving rice production and productivity as well as facilitating its processing and marketing access is therefore one of a key 

part of the economic growth strategies in the Ethiopia government’s food self-sufficiency initiatives. Therefore, this review 

advances our understanding of recommended agronomic practices for rice production in Ethiopia's and will encourage more use 

of recommended agronomic practices. 
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1. Introduction 

Rice is globally the most important food crop and there is a 

dire need to feed the ever-increasing population by improving 

its productivity [21]. It has been realized that poor agronomic 

management practices are the major impediment towards 

enhancing the productivity of this crop. Rice is the third most 

cultivated cereal crop in the world, after wheat and maize 

having 745 million tons of volume production [14]. Recog-

nizing the comparative advantages of rice over other food 

crops, it is considered as the millennium crops that is expected 

to contribute to ensuring food security in the country [8]. At 

present rice is gaining the same importance as some of the 

most common cereal crops for both domestic consumption as 

well as market use in Ethiopia. The rice is currently consid-

ered as a strategic food security crop in Ethiopia. 

Rice is the most crucial blending crop for enjera prepara-

tion in different parts of Ethiopia. The national production 
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area in 2019 was approximately 57 thousand hectares with 

170 thousand tones of paddy rice with an average yield of 2.96 

t ha-1. The production area of rice in Ethiopia increases from 

29 to 90 thousand hectares from 2010 to 2019 [15]. It indi-

cates the rapid distribution of rice production to different parts 

of Ethiopia as a staple food crop. In Ethiopia, few research 

findings revealed that the maximum grain yield (5.4 t ha -1) 

was recorded on research field [40]. This result might not be 

represented for whole rice ecosystem of Ethiopia. 

Because of its versatility, rice is grown in a variety of set-

tings, including rainfed uplands, irrigated lowlands, and irri-

gated uplands [10, 22, 50]. Despite the fact that different 

growing conditions have varying levels of productivity, there 

are significant obstacles that reduce rice output. The main 

ones that lower rice production include improper agronomic 

techniques (seed rate, fertilizer rate, and sowing date). 

Nitrogen (N) fertilization management are factors that are 

highly associated with yields and are easy for farmers to ad-

just and manipulate. Nitrogen is the most important nutrient 

for plant growth and development as well as grain quality. 

Determining the ideal amount of nitrogen application for each 

rice cultivar is essential due to the importance of nitrogen as a 

primary nutrient for rice crops to achieve high grain produc-

tion [19]. Hence, significantly influencing crop productivity. 

Nitrogen deficiency in rice plants causes yellowing of leaves, 

reduces leaf size, and leads to low productivity, whereas ex-

cessive N fertilization results in agronomic and economic 

losses. Therefore, it becomes imperative that a sufficient and 

optimum N dose should be applied to obtain stable grain 

production. To reduce the nitrogen loss from rice fields, sur-

face runoff, denitrification, ammonium volatilization, and 

leaching should be managed. Sustainable and environmen-

tally friendly fertilizer management practices enhance the 

sustainable soil fertility status and, thereby, crop yields. Ac-

cording to the findings of the current study conducted in 

northwest Ethiopia, applying a nitrogen level of 184 kg ha-1 

with a seed rate of 100 kg ha-1 produced the highest grain yield 

and economic profitability of rice, with the Selam variety 

achieving the highest grain yield of 6.641 t ha-1 [45]. 

Numerous studies' findings have shown that using N and P 

fertilizers increases rice grain yield by boosting the size of its 

yield characteristics [32, 47]. Higher yield attributable charac-

teristics are linked to improved nutrition and nutrient uptake, 

which contribute to healthier plant growth and development [23, 

47]. This, in turn causes more dry matter to be produced and 

transferred to the sink [11]. According to Panda et al. [32] 

reported increased dry matter production including grain yield 

of rice due to increased N and P uptake in response to external 

supply of both N and P fertilizers. The research findings indi-

cate that farmers at the Fogera plain need to apply a combina-

tion of 60 kg N and 13.2 P kg ha-1 in order to improve the grain 

yield and yield components of flooded lowland rice grown on 

black clay soils (Vertisols) under rain fed conditions [18]. 

Furthermore, as essential components of initiatives to en-

hance rice production and soil fertility, fertilizer application 

under flooded rice cultivation should take into account soil 

water environment associated parameters that affect the 

availability and evaluation of nutrient in soils. Given that rice 

responds significantly to both fertilizers, it would be benefi-

cial to do additional research to support integrated soil fertility 

management and develop fertilizer recommendations based 

on soil test results across different sites. Other inappropriate 

agronomic practices (planting windows, seed rate, and land 

preparation) are limiting factors that have an impact on rice 

productivity and production. Enhancing agronomic practices 

including seed rate, seedbed preparation, weed control, pest 

management and sowing date would increase rice yield and 

productivity. Since high seed rate increase competition for 

growth resource like air, water, space, nutrient and extra seed 

cost while lower seed rate unutilized growth resource. 

Hence, the optimum seeding rate is an important factor in 

achieving high yields and quality. In order to improve yield, it 

is often advised to plough the land three or four times before 

planting rice. This helps to loosen the soil, provide organic 

matter, eliminate weeds, and produce a proper seedbed for the 

best root development. Timely sowing is the most economical 

and efficient way to guarantee enough rice yields, and it costs 

the farmer little to nothing. The proper sowing window for 

rice depends on the region, climate, and other factors. In 

general, the optimal planting date for rice is between mid May 

and mid June in Ethiopia. Therefore, this review advances our 

understanding of recommended agronomic practices for rice 

production and productivity in Ethiopia's and will encourage 

more use of recommended agronomic practices. 

2. Literature Review 

2.1. Land Preparation 

Proper land preparation is crucial in rice cultivation. Lev-

eling and bunding are one of activity of land preparation that 

is done to achieve good crop establishment and high-yield 

production. There are several methods for achieving this. 

Implementing the major leveling method or the cut and fill 

method produces the best land leveling results, especially 

during the dry season. A high degree of soil homogeneity can 

be achieved by ideal soil preparation practices, which boosts 

water consumption, rice plant development, input material 

and equipment usage, and rice production output [31]. 

Low and deep wet areas will result in fewer rice plants 

because uneven rice fields cause non-uniform germination of 

rice plants [30]. Rice output will also be impacted by uneven 

water depth levels [35]. After the harvest or hay collection 

season, rice field land preparation activities can start right 

away. In order to restore the levelness of the ground surface 

damaged during harvesting by heavy equipment weighing 

more than five tons, like a combine harvester, this step is 

essential [4]. The process of preparing land is usually divided 

into numerous phases that rely on a number of variables. 

There is no better time to prepare the soil than when the rice 
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fields are dry. But before planting in rainy weather, farmers 

need to do at least one rotor tillering and one leveling opera-

tion [31]. 

Rotary tiller equipment will be used for land preparation in 

order to chop, compress, and enhance the structure of the soil. 

The soil in wet rice fields can also be leveled with a box lev-

eler. This instrument is used to transfer soil from higher ele-

vations to lower elevations. Meanwhile, the land is being 

ploughed and leveled concurrently by the power harrow tools. 

Generally, Proper land preparation can also help suppress 

weed growth by creating a more uniform environment for rice 

seedlings and optimizing rice growth and yield by preventing 

water logging and ensuring even water distribution across the 

field. Plowing three to four times rice field indicated that the 

best option for production and productivity of rice in south-

western Ethiopia [29]. 

2.2. Sowing Date 

Sowing date is one of the most important factors influenc-

ing grain yield of crops where growth duration is important. 

The easiest and least costly adaptation for farmers is to de-

termine the ideal sowing date to optimize production. 

Therefore, it would be imperative to alter the climatic factor 

patterns to align with rice development. According to several 

researchers, modifying the rice sowing date may enhance 

grain yield and dry matter accumulation. Most rice cultivation 

in Ethiopia takes place during the "meher" season, which is 

the main growing season with significant rainfall. The rice 

maturity group also responded to different time of planting. 

Early sowing led to an extended crop duration and signifi-

cantly lower yields of the short-duration varieties. Early 

sowing resulted in low yields of the short-duration varieties, 

probably due to low solar radiation during the cloudy rainy 

season, which coincided with the vegetative stage [2]. 

Late sowing compromised yield of the medium- and 

long-duration varieties because of low temperatures during 

booting stage, which led to high spikelet sterility. Hence, 

lower yields may come from early sowing because of the 

rainy season's low solar radiation, whereas lower yields may 

result from late sowing because of the booting stage's cooler 

temperatures. The optimum period of time for sowing and 

transplanting of rice is critical in achieving high grain yield. 

However, optimum rice planting dates vary with regional, 

location and genotypes [3]. Seedlings that are sown later than 

is ideal produce fewer tillers since the vegetative stage is 

shortened, which leads to a low yield. When it comes to crop 

production tools, the best time and technique to sow are cru-

cial agronomic tools that enable the crop to grow successfully 

and on schedule inside a particular agro-ecology zone [48]. 

Based on the start of the rainy season, the main rice-planting 

dates in Ethiopia are usually mid-May to mid-June. The ma-

jority of rice is grown during the "meher" season, which runs 

from May to September. The surveys conducted in south-

western Ethiopia to evaluating the major factors influencing 

in rice farming indicated that the best time to plant rice is from 

late May to mid-June [13, 29]. 

2.3. Planting Method 

Rice crops can be either direct seeded or transplanted. In 

direct seeding, seeds are sown directly in the field. While in 

transplanting, seedlings are first raised in seedbeds before 

they are planted in the field. According to Tilahun-Tadesse et 

al. [42], when seedlings are transplanted at the appropriate 

time, their growth and tillering progress regularly, resulting in 

a uniform stand establishment. A seedling will generate fewer 

tillers and have a lower yield if it is more than optimum (36). 

Mobasser et al. [26] reported that under aged seedlings will be 

tender and may die due to high temperature. The seedling 

older than 35 days led to more prolonged recovery from 

transplanting shock than younger seedlings [26]. 

Seedlings age and transplanting time determined rice yield. 

Transplanting at the optimum age of seedlings and time is 

important for ensuring less risk of crop failures in rainfed 

lowland environments. Even though transplanting is a good 

way to reduce weeds, preserving seeds is not a widespread 

practice in Ethiopia. Increase in labor costs in some countries 

created the switch from transplanting to direct seeding. Since 

there is no water layer to inhibit weed growth and weeds 

germinate concurrently with rice when rice is dry-seeded, 

direct-seeded rice is more vulnerable to severe weed infesta-

tions than transplanted rice [16]. Yield losses of 10-100% 

have been reported from weeds in direct seeded rice. More-

over, cost for weed control is usually higher than transplanting. 

Although direct seeding saves time and labor to planting, 

farmers may end up using the labor saved for weed controlling 

[33]. In the northwest Ethiopian Fogera lowlands, broadcast 

direct seeding is typically used by farmers to establish rainfed 

lowland rice. The direct seeding (broadcasting) is still domi-

nant in many rice producing part of Ethiopia. However, in 

southwestern Ethiopia, lowland rice rain fed confirmed that 

transplanting higher productivity than broadcasting [13]. The 

transplanting in seedling age at 20-25 days for the best per-

formance of rice yield attributes were recommended. 

2.4. Fertilizer Application 

In Ethiopia, one of the main reasons restricting rice pro-

duction is poor soil fertility. In order to increase soil fertility 

and rice production, it is crucial to apply fertilizer appropri-

ately [6]. An inadequate fertilizer applied through improper 

application technique is one of the factors responsible for low 

yield of rice [25]. Appropriate fertilizer application is an 

important management practice to improve soil fertility and 

the production of rice. The availability of plant nutrients, 

particularly nitrogen at various plant growth stages is of cru-

cial importance in rice production [12, 37]. 

Fertilizers are food for plants main nutrient that rice plants 

needs are nitrogenous, phosphate, and potassium fertilizers. A 
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key factor in rice production is the availability of plant nu-

trients, especially nitrogen, at different phases of plant growth. 

For a variety of agricultural systems, recommendations for the 

time frame for applying nitrogen fertilizer were provided. The 

number of splits is affected by the total amount of nitrogen 

fertilizer to be applied based on the desired yield level [1]. The 

most efficient method of treating broadcast seeded rice, ac-

cording to recent research from the rice research and training 

center, is to apply fertilizer nitrogen in three equal doses; one 

third at planting, one third at mid tillering and one third at 

panicle initiation. Nitrogen management is considered as one 

of the most challenging parts of the direct seeded rice to 

achieve higher grain yield and nitrogen use efficiency [7]. 

Shukla et al. [38] stated that due to lack of synchronization 

between the nitrogen demand and nitrogen supply more than 

60% of applied nitrogen was lost. Nitrogen fertilizer is typi-

cally applied by farmers in set time split doses without taking 

into account the plant's current nitrogen requirements [24]. 

Since recommendations are mostly based on empirical testing 

of nitrogen response to a few fixed doses, this does not take 

into account the dynamic crop nitrogen requirement and soil 

nitrogen supply [9, 38]. Therefore, for rice to be produced 

sustainably, N must be managed well using 4R nutrient 

stewardship. The optimum use of nitrogen can be achieved by 

matching its supply with the crop demand. However, nitrogen 

recommendations differ depending on the soil type, crop 

variety, rainfall and location. 

Different research findings conducted in different location 

indicated vary recommendation. For instance, an experiment 

conducted in Tigray, the combination of 138 kg N ha-1 and 46 

kg P2O5ha-1 resulted in grain yield of 5723 kg ha-1 and the 

control (i.e. no N with no P) resulted in the lowest grain yield 

(1601 kg ha-1) [41]. A experiment conducted on rainfed low-

land rice in southwestern Ethiopia, application of fertilizers at 

the rate of 46 kg P2O5 and 46 kgN ha-1 is the best recom-

mended fertilizer rate for rice production [27]. Another field 

experiment carried out on lowland and upland rice rainfed 

indicated that combined application of 184-46 N-P2O5 kg ha-1 

and 138-46 N-P2O5 kg ha-1 are the best for higher productivity 

and economic profitability in Fogera plain and Libokemkem 

respectively [43]. In addiction the experiment conducted at 

melko and Shebe southwestern Ethiopia during rain fed con-

dition on rice varieties with nitrogen fertilizer rate indicated 

that the variety Nerica-4 with application of 92 N kg ha-1 and 

Edget rice variety with 69 N kg ha-1 gave maximum yield [29]. 

This could be due to the nutrient available in soil, crop variety 

and amount of rain fall could be varied NP fertilizer rate and 

time of N application. Therefore, farmers should apply ferti-

lizers according to recommendations based on soil test anal-

ysis for different agro ecology of rice. 

2.5. Seed Rate 

The most crucial production variables for increased grain 

yield are the ideal seeding rate and appropriate row spacing 

adjustment. Number of plants per unit area depends on spac-

ing [49]. Yield is directly affected by the plant density per unit 

area, which is determined by space between plants and rows. 

Plants become weaker and thinner as result of increased 

competition for nutrients, air, and light with closer spacing, 

which hinders intercultural operation and lower yield [5]. 

Increased competition between weeds and crop plants is an-

other benefit of wider spacing. Therefore, the growth of plants 

slows down and their grain yield falls. Conversely, closer 

spacing encourages competition between plants for light, air 

and nutrients, making them weaker; mutual shadowing hence 

favors more straw yield over grain yield [39]. Plant densities 

that are lower or higher have a favorable impact on rice yield 

[20]. A seeding rate causes lodging susceptibility, more se-

vere disease pressure and unproductive tillers [17]. By uti-

lizing more solar radiations and nutrients, plants with optimal 

spacing are able to grow both aerially and subterranean [28]. 

Since high seeding rate increases competition for growth 

resource like space, light, air and nutrient while lower seeding 

rate unutilized growth resource. Therefore, optimum seeding 

rate and proper adjustment of row spacing is important for rice 

productivity and production. The Fogera Plain experiment on 

the effects of row spacing and seed rate on rice yield and yield 

components revealed that the most lucrative combination was 

a seed rate of 100kg kg ha-1 and a row spacing of 20 cm [44]. 

The Fogera Plain experiment on the effects of row spacing 

and seed rate on rice yield and yield components revealed that 

the most lucrative combination was a seed rate of 100 kg ha-1 

and a row spacing of 20 cm [44]. Some research findings 

showed that different sowing method (transplanting, dibbling 

and drilling) save seed rate than broadcasting. For trans-

planting and drilling require seed rate 25-40 kg ha-1 and 40-60 

kg ha-1 respectively. 

Another study on farm evaluation agronomic management 

approaches in southwest Ethiopia found that the most profit-

able row spacing is 25 cm and the seed rate is 80 kg ha-1 [27]. 

Most surveys that assessed the key elements impacting rice 

cultivation in southwestern Ethiopia found that farmers used a 

seed rate of 100–200 kg ha-1 [13]. As result obtained from 

survey, most of farmers used high seed rate to reduced weed 

infestation accordingly. However, a seed rate of 120 kg ha-1 

and row spacing of 20 cm is recommended for upland rice 

production while rain-fed lowland rice production requires a 

seed rate of 100 kg ha-1 and row spacing of 20 cm [44]. From 

every angle, the best row spacing of 20 to 25 cm and a seed 

rate of 100 to 150 kg ha-1 are utilized by farmers to maximize 

the production and productivity of various rice ecosystems. 

2.6. Weed Management 

Weed management has become the most important and 

inevitable aspect of crop management for achieving a higher 

rice yield [34]. Timely weed control is important in the early 

stages growth. Three weeding may be required before crop 

reaches maturity. Due to labor availability and financial con-
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straints, Ethiopian rice fields are primarily managed for weeds 

using a combination of hand-weeding, hoeing, flooding, and 

limited herbicide use. The most popular method is 

hand-weeding, which is often done several times during the 

growing season. Flooding the fields is also used to suppress 

certain weed species that cannot withstand conditions of water 

logging. To successfully implement IWM, a weed-monitoring 

program is necessary. Various weed-management strategies, 

such as cultural weed management using stale seedbed and 

crop residue mulch, and crop-competitiveness using appro-

priate cultivars and adjusting seed rate, row spacing, nutrient, 

and water management, can improve the crop's competitive-

ness. Generally, three weeding at an interval of 15 days are 

sufficient [29]. Weeding may be done with hand hoe or wheel 

hoe in line sown crop. 

2.7. Pest and Disease Management 

Insect, pest and disease management is vital in attaining 

sustainable rice production. Rice is a strategic food security 

commodity in Ethiopia, and its production has effected sig-

nificant change in the livelihoods of farmers, and has created 

job opportunities for a large number of people across different 

areas of the country. However, disease outbreaks, pests, and 

insects have a significant impact on its productivity. Numer-

ous pests and diseases have impacted rice, which has led to 

decreased yielding performance of rice varieties in Ethiopia 

[46]. Management practices are needed to control the loss 

carried out by different diseases and insects and pests. Most 

common practices include agronomic practices, biological 

and chemical control through integrated pest management 

(IPM) strategies is vital to protect yields. By creating a fa-

vorable environment for improved crop survival, the best use 

of diverse agro-techniques can be utilized to effectively pre-

vent a variety of destructive diseases, including bakanae, 

sheath blight, and rice blast, among many others [21]. In 

addition, a number of diseases can be effectively controlled by 

using good varieties, high-quality seed, establishment tech-

niques, planting schedules, and weed, fertilizer, and water 

management techniques. 

3. Summary and Conclusion 

In Ethiopia, key agronomic management practices for rice 

cultivation include: using improved rice varieties, proper land 

preparation with bunding and leveling, broadcasting as the 

primary planting method, optimum seed rate, weed man-

agement, fertilizer application based on soil analysis, pest and 

disease control, and water management strategies adapted to 

different rice ecosystems (rainfed lowland, irrigated, and 

upland), with a focus on research and extension services to 

promote these practices among farmers, which contributes 

significantly to Ethiopia's rice production. In order to max-

imize nutrient availability for rice development, fertilizer 

application must be based on soil analysis. Although the ideal 

nitrogen level varies depending on the particular rice variety 

and soil conditions, applying nitrogen fertilizer to rice varie-

ties generally results in increased plant growth and yield. 

Excessive nitrogen can have detrimental effects, such as ex-

cessive vegetative growth at the expense of grain production, 

which could affect the overall yield and raise environmental 

concerns. Proper land preparation is crucial, involving 

bunding and leveling to ensure efficient water management in 

rice fields. 

Planting time (cropping calendar) is decided by analyzing 

meteorological data such as rainfall and maximum and 

minimum temperature. While broadcasting is still common 

practiced in abundant areas, transplanting is considered the 

most efficient planting method for higher yields. Monitoring 

and controlling pests and diseases through integrated pest 

management strategies is vital to protect yields. Weed 

management is a significant challenge, often requiring a 

combination of hand weeding and selective herbicides. Im-

plementation of the recommended agronomic management 

practices improves the productivity of crops with quality. 

Crop management practice is the set of agricultural practices 

applied to improve the growth, development, and yield of 

crops. Use of proper agronomic practices for exploiting the 

potential of crop environment interaction through reduced 

cost chemical fertilizer, herbicide, reduced seed rate and to 

bridge the yield gap closure for ensuring sustained food 

security. However, the main obstacles to Ethiopia's rice 

production include inadequate post-harvest management, 

restricted access to high-quality seeds, and poor mechani-

zation. 
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