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Assessment of Crop Production Potentials and Constraints in Wera Woreda, Halaba Zone: Implications for Research Intervention 
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ABSTRACT

Understanding the crop production potential of a given area and identifying its constraints is important to provide the best research solutions on a timely basis. It is also important to conduct research on the specific needs of farmers and focus on crops that are actually grown and needed. Therefore, a quick survey was conducted from November 29 to December 3, 2021, in Wera woreda, Halaba zone, to assess the crop production potential and identify key constraints limiting productivity and to recommend research interventions. To achieve the objectives, checklists were prepared, three representative kebeles were selected from the woreda, namely Andegna Ashoka, Laygnaw Bedene, and Andegna Makala, and one Focus Group Discussion (FGD) was held, and key informants were purposively selected and interviewed, and discussions were also held. In addition, secondary data were collected from the woreda, and three kebeles were selected. The data collected were analyzed using descriptive statistics. Based on the result, in the woreda, crops are dominantly produced, with a larger share of crop production than livestock. The major crops grown in the woreda were maize, teff, finger millet, sorghum, common bean, and pepper. Among others, maize and pepper were extensively grown cash crops in the area. The data indicated that the trend of production for maize, finger millet, common bean, pepper, and sorghum was decreasing. The main reason for the decreasing trend was due to biotic, abiotic and socio-economic constraints. Among the crops cultivated in the study area, maize, pepper, and teff experienced the most significant impact from both biotic and abiotic constraints. The major biotic constraints identified include vertebrate pests, storage pests, and diseases, which pose major challenges to crop production. In addition, soil erosion, soil fertility, and erratic rainfall were categorized as the major abiotic constraints that challenge crop production in the area. The socio-economic constraints were also prioritized based on their importance. Accordingly, lack of improved variety, lack of quality seed, lagging of input delivery, lack of credit, knowledge gap, marketing problems, inflated input price, and post-harvest loss were ranked from the most serious to the least serious constraint, respectively. Therefore, the research intervention should follow the prioritized crop production constraints to address the most pressing challenges in the study area.
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1. INTRODUCTION

Agriculture plays a key role in poverty reduction for poor farmers in Ethiopia and is also the backbone of the country’s economy, contributing approximately 45% of the total GDP and generating 86% of the total export earnings (MoFED, 2010). The Ethiopian agricultural sector is heavily dependent on rain-fed agriculture, which significantly increases its vulnerability to climate variability and change (Sinore and Wang, 2024). Ethiopia, its extensive areas of fertile land and diversified agro-ecological zones makes the country conducive for cultivating different kinds of crops. Crop production plays a crucial role in Ethiopia's economy, accounting for over 60% of the overall value of agricultural output (MOA, 2022). Nevertheless, crop cultivation in Ethiopia encounters various obstacles that greatly impede both productivity and sustainability. The sustenance of most Ethiopians is heavily reliant on agricultural production (Dawid and Mohammed, 2021). Halaba Zone is one of the zones in the Central Ethiopia regional state where annual crops were mainly grown. The area is known in the production of maize, pepper, common bean, and finger millet. However, the zone faces multiple challenges that hinder crop production. Therefore, on at least a three-year basis, it is essential that research institutions conduct site-specific assessments to identify the major limiting factors in the mandate areas and development interventions in the identified major bottlenecks of crop production. Increased investment in crop technology improvement has the potential to create a sustainable impact on crop productivity increment and food security. Therefore, this study focused on the assessment of the crop production potentials and constraints in Wera woreda, Halaba zone.

2. [bookmark: _Toc90879723]RESEARCH METHODOLOGY 

Wera woreda is one of the woredas of the Halaba zone. It is located in the northwest part of the zone. Agro-ecologically, most parts of the woreda are categorized as Woynadega (midland). There were also parts that were categorized as lowlands. Three representative sample kebeles, namely Andegna Ashoka, Andegna Mekala, and layignaw Bedene, were selected from the woreda to assess the production potentials and constraints of crop production and productivity of the woreda. The mean landholding of the Woreda is 2 hectares with a minimum of 0.25 and a maximum of 8.0 hectares. The woreda production system is a mixed farming system.

A quick survey was conducted in one purposively selected woredas of the Halaba zone. The Wera woreda was selected based on agricultural production and productivity potential by Zonal Agriculture Bureau administrators and experts. From the selected representative woreda, a total of 3 representative sample kebeles were selected. From each representative kebele, one FGD (Focus Group Discussion) consisting of 8 participants was formed, interviewed, and discussed based on the FGD (Focus Group Discussion) guiding questionnaires and checklists. The participants were from various social strata, including model farmers, kebele administration representatives, elders, women, and youth. In addition, key informants were purposively selected and interviewed, and discussions were conducted using checklists. At the woreda level, secondary data was also collected. Finally, priorities of the identified problems were ranked using the pairwise ranking method.

3. RESULT AND DISCUSSION 

Major crops grown, purpose and trend of production

The major crops grown in Wera woreda were maize, teff, finger millet, sorghum, common bean, and pepper. Among others, maize and pepper were extensively grown cash crops in the area. Farmers have produced crops as food for home consumption and a source of income through the exchange in the village as well as the local market. In addition, plant parts that were leftover during harvesting (crop residue) were used as feed for animals. The crops were mainly grown in the Belg and Meher cropping seasons under rain-fed conditions. The Halaba zone has a huge potential for maize, finger millet, and pepper production. There has been a fluctuation of production in the Halaba zone since 2009 (Table 1). Accordingly, the trend of production since 2009 for maize, finger millet, common bean, pepper, and sorghum was decreasing. The main reason for the decreasing trend in crop yields in the woreda varied by crop type. The decreasing trend for maize was due to low soil fertility, insect pest, inflated seed price, and disease prevalence. Pepper is one of the most important and widely known cash crops in the area. However, the production has been decreasing since 2009 due to the prevalence of diseases, erratic rainfall, and lack of improved variety, continuous cropping, and low soil fertility. The production of teff was also decreasing due to disease (worm) problems and lodging because of high fertilizer application. Farmers grow common beans as rotation crops with cereals in the area. Sorghum is a widely grown drought-resistant cereal crop, among others. However, the production of this crop in the area was declining from time to time, mainly due to the fact that the crop was neither consumed at the household level nor demanded by the market as a cash crop. Except for the common bean, all the major crops grown in Wera woreda were produced in the belg season, but the common bean is produced in both the meher and belg seasons. The declining trend in crop yield is mainly influenced by a combination of biotic, abiotic, socio-economic, and institutional factors. Consequently, addressing the decreasing trend in crop yields requires a holistic and integrated approach that simultaneously tackles both constraints. Therefore, the research and development interventions should work to overcome these interconnected challenges to sustainable crop production and productivity.

Table 1: Trend of production, purpose, and cropping season of major crops 

	Crop grown
	Purpose
	The trend of production since 2009
	Reason for trend
	Production system 

	
	
	
	
	Cropping season (Meher, Belg, Irrigation)
	Rain-fed
	Irrigated

	Maize
	Home consumption and market supply, feed for animals
	Decreasing 
	Climate variability, inflated its seed price, disease prevalence, delayed planting, insect pest (leafhopper at the seedling stage) 
	Belg
	· 
	-

	Finger millet
	Home consumption and market supply 
	Decreasing 
	Affected by disease after emergence and during maturity stage, erratic rainfall, and insect pest
	Belg
	· 
	-

	Pepper 
	Home consumption and market supply
	Decreasing 
	Prevalence of diseases, erratic rainfall, lack of improved variety, continuous cropping, and lower soil fertility
	Belg
	· 
	-

	
	
	Decreasing 
	Disease (worm), lodging due to higher fertilizer application
	
	
	

	Common bean 
	For consumption and market
	Decreasing 
	Erratic rainfall, the prevalence of diseases, and low access to an improved variety
	Meher and Belg
	· 
	-

	Sorghum 
	For consumption and market
	Decreasing 
	Low market value, the prevalence of diseases, prioritized by other crops, and not more preferred for food at the household level
	Belg
	· 
	-



[bookmark: _Toc90879809]Types of inputs used for crop production

Farmers use organic and inorganic fertilizers for crop production in Wera woreda. Nitrogen, Phosphorus, and Sulfur (NPS), Nitrogen, Phosphorus, Sulfur and Boron (NPSB) containing fertilizers, and urea were commonly used inorganic fertilizers in the area. Some of the farmers use compost and/or farmyard manure for crop production to improve soil fertility, but only for vegetable crops in the homestead, and they don’t use it for cereals and other field crops. On the other hand, vermicompost technology was not yet introduced in the area. Farmers grow all the major crops with inorganic fertilizers (NPSB/NPS and Urea). They use a high amount of fertilizer per unit area for some crops to increase productivity. For instance, farmers use a high amount (100 kg per hectare) of urea fertilizer for teff and finger millet, which leads to the lodging of plants due to high vegetative growth. Agrochemicals were commonly used in the area to control and/orprevent the damage caused by pests. Herbicides, insecticides, and fungicides were used by farmers in the area. According to their report, farmers used fungicides and insecticides for maize, fungicides for pepper, common bean, and sorghum, and herbicides for finger millet and teff, but there was a lack of awareness on the dosage and frequency of chemicals during application. The improper and excessive use of chemicals is reducing effectiveness and causing harm to health and the environment (Onder et al., 2011)

Table 2: Crop varieties, inputs, and pesticides used for major crops in the area

	Major Crop
	Variety name
	Inorganic Fertilizer
· 
	Organic Fertilizer  
· 
	Lime (kg/ha)
	Pesticides used
· ( 

	
	Local
	Improved
	NPS/NPSB
	Urea
	Compost /FYM
	Vermi-compost
	
	Insecticide
	Fungicides
	Herbicides

	Maize 
	 -
	Damot, Limu, Shone, and BH660 
	· 
	· 
	· 
	-
	-
	· 
	· 
	-

	Finger millet 
	
	Kako-1,Taddese and Tesema
	· 
	· 
	· 
	-
	-
	-
	-
	· 

	Pepper 
	Zala 
	-
	· 
	· 
	· 
	-
	-
	-
	· 
	-

	Teff 
	 -
	 Cross-37 and Bosset
	· 
	· 
	-
	-
	-
	-
	-
	· 

	Common bean
	-
	 Nasir and Hawassa.dume
	· 
	-
	-
	-
	-
	-
	· 
	-

	Sorghum  
	White and red 
	 -
	· 
	· 
	-
	-
	-
	
	· 
	-



[bookmark: _Toc90879810]The crop varieties under production and their Productivity 

Farmers at Wera woreda have experience in using both the local and improved varieties of different crops. The Halaba zone is more familiar with using improved technologies of crop production. However, they were forced to use local cultivars of pepper and sorghum due to lack of access to improved varieties and quality-related problems. Improved varieties of maize (Damota, Limu, Shone, and BH660), finger millet (kako-1, Tadesse, and Tessema), common bean (Nassir and Hawassa Dume), and teff (cross-37 and Boset) were widely used in the Halaba zone.The productivity of varieties varies from place to place due to differences in management practices and soil conditions. 
 
Farmers reported that the average productivity of the maize variety was 27 quintals per hectare. Finger millet has the potential to produce 12 quintals per hectare in the study area. The improved teff variety was given 12 quintals of grain yield per hectare. The yield obtained from common bean was 19 quintals per hectare. Generally, the productivity of crop varieties was very low as compared to variety potential and yield obtained in other areas. The yield gap identified in the study area was mainly due to low soil fertility, disease prevalence, erratic rainfall, and lack of improved varieties. Therefore, research efforts should focus on solving the issues of variety improvement and introduction of short maturing drought resistant crop varieties. 

Table 3: Variety characteristics, productivity, and source of seed in Wera woreda 
	Major Crop
	Variety
	Duration of
utilization

	
	Local Name
	Yield Qt ha-1
	Source
	Improved (Name)
	Yield Qt ha-1
	Source
	

	Maize 
	 -
	-
	-
	Damot, Limu, Shone, and BH660 
	 27 
	Gov.t
	 1 season

	Finger millet
	 -
	-
	-
	Kako-1, Taddese and Tesema
	12 
	Gov.t
	1 season 

	Pepper 
	 Zala 
	5 
	Farmers 
	-
	-
	-
	Long time

	Teff  
	 -
	-
	-
	 Cross-37 and Boset
	12 
	Gov.t
	2 seasons

	Common bean
	-
	-
	-
	 Nasir and Hawassa Dume
	 19 
	Gov.t
	1 season

	Sorghum   
	White and red, 
	 16 
	Farmers
	-
	-
	-
	2 seasons 



[bookmark: _Toc90879811]Agronomic practices

Agronomic practices refer to the techniques and methods employed in crop production to enhance yield, quality, and sustainability. The primary goal of every farmer is to achieve the highest possible yield per unit area, and to obtain maximum crop yield per unit area, the application of the appropriate agronomic practices is essential (Karaye et al., 2017). Intercropping was less practiced in the Halaba zone. However, almost all the major crops (maize, finger millet, pepper, teff, and sorghum) were commonly grown in rotation with other crops as a fertility management practice. Farmers in the Halaba zone have more experience using row sowing than broadcasting, but the main problem observed in the area was using variable amounts of seed rates, especially for cereals. High soil erosion vulnerability was reported by farmers as a major constraint to productivity. Contrastingly, some of the farmers prepare land very finely for sowing, even more than is recommended, which makes the soil easily eroded by rainfall. The trend of tillage frequency ranged from 4 to 6 in Wera woreda. 

Farmers inconsistently use high amounts of NPS and urea fertilizers for crop production due to low soil fertility. Actually, no crop residues are retained on the farms after harvesting since they utilize them as livestock feed and for construction purposes. So that, cultivating fodder crops for animal feed plays a significant role in reducing the dependence on crop residues in the area. Alley cropping and fallowing were not commonly used agronomic management practices in the area due to a shortage of farmland. Intercropping maize with the common bean was commonly used in Wera woreda, but continuous monocropping of cereal crops year after year was one of the main problems in the area. Continuous monocropping has negative effects on soil health, crop productivity, and the surrounding environment (Karaye et al., 2017). Therefore, to address these, research efforts should focus on improving agronomic practices through location-specific solutions that enhance crop productivity..

Table 4: The experience of agronomic practices in Wera woreda
	Major Crop
	Tillage frequency (1,
2, 3, 4…)
	Planting method (broad casting/Row)
	Seed rate (kg/ha)
	Inorganic fertilizer
rate (kg/ha)
	Plant
Spacing
	Crop system (Yes/No)

	
	
	
	
	NPS/NPSB
	Urea
	Intra
	Inter
	Intercropping
	Alley cropping
	Crop
rotation
	Fallowing

	Maize 
	4
	Row 
	22 kg
	150 kg
	150 kg
	40cm
	80cm
	Yes 
	No 
	Yes 
	No 

	Finger millet
	4
	Row 
	35 kg
	75 kg
	100 kg
	-
	40cm
	No 
	No 
	Yes 
	No 

	Pepper 
	6
	Row 
	16 kg
	200 kg
	200 kg
	40cm
	80cm
	No 
	No 
	Yes 
	No 

	Teff  
	5
	Broadcast and Row
	14 kg
	100 kg
	100 kg
	-
	NS & 20 cm
	No  
	No  
	Yes 
	No 

	Common bean 
	4
	Row and broadcast
	29 kg
	75 kg
	-
	20 cm
	40 cm
	Yes  
	No 
	Yes   
	No 

	Sorghum  
	4
	Row and broadcasting 
	33.5 kg
	100 kg
	100 kg
	40 cm
	80 cm
	No 
	No 
	Yes 
	No 


[bookmark: _Toc90879812]
Crop protection 

Farmers in the study area were familiar with using pesticides and fungicides for some of the crops, like maize, finger millet, and pepper, to control crop pests. They use fungicides for disease control in all major crops except teff. Hand weeding was a widely practiced management practice in the area. However, farmers in the surveyed area use chemicals for finger millet and teff fields to control weeds. On the other hand, no hand weeding has been done on the fields of teff because they commonly use herbicides.

Table 5: Pesticides used for major crops in Wera woreda
	Major Crop
	Recommended rates/practices (Yes/No)
	Hand Weeding frequency (1, 2, 3)

	
	Herbicides
	Frequency
	Fungicides
	Frequency
	Pesticides
	Frequency
	

	Maize 
	No 
	
	Yes 
	2
	Yes 
	2
	2

	Finger millet
	Yes 
	1
	Yes 
	1
	Yes  
	1
	1

	Pepper 
	No 
	
	Yes 
	1
	No
	
	4

	Teff 
	Yes 
	2
	No 
	-
	No 
	
	0

	Common bean  
	No 
	-
	Yes 
	2
	No
	-
	2

	Sorghum 
	No 
	
	Yes 
	1
	No 
	
	2
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The use of farm machinery is a crucial input for improving efficiency, productivity, and sustainability in crop production (Laskar et al., 2024). Most agricultural activities have been conducted by hand tools in Wera woreda. Farmers use hand tools to dig, harrow, cut, and harvest, and animal-drawn farm equipment for land plowing and slashing. Some of the farmers have experience in using agricultural machinery for plowing and harvesting cereals. Due to the high rent cost of tractors for land preparation, only a few farmers have been using them. Farmers witnessed the advantage of using a tractor for high profitability. However, they cannot afford the cost to get tractor service.

Table 6: Farm implements used 
	Types of farm implements
	Purpose
	Source
	Problems
	Possible solutions
	Remark

	Hand tools
	Digging, harrowing, cutting, and harvesting 
	Family, shared (debo), and rent
	Inadequate availability, lack of quality 
	Supplying quality hand tools 
	-

	Animal drawn equipment’s
	Plowing and slashing 
	 Own, rent, and share
	Inadequacy during planting season
	Using different options (Renting, sowing in different date)
	-

	Machinery
	To save oxen power
	Rent 
	Costly 
	Using cluster farming  
	-



[bookmark: _Toc90879817]Crop marketing 

Marketing is the most important service in crop production to supply agricultural produce to consumers. Market linkage is the common problem that limits the exchange of crop produce from one area to another. Producers, retailers, collectors, and processors were the main actors of the village and local markets in the process of exchange. The respondents reported that all the major crops grown in the area were marketable. Village and local markets were the main market routes that were used to exchange crop produce. According to farmers in the area, Halaba-Kulito town was the only local market route for the sale of crops they produced. Market linkage was the common problem that limits the exchange of crop produce from one area to another. Market linkage refers to the relationship between producers and their buyers, including processors, retailers, and end consumers. In rural areas, strong market linkage is important for improving the incomes and livelihoods of farmers (Salai et al., 1994).

[bookmark: _Toc90879818]Gender roles in crop production 

Male has the lion's share in terms of crop production and marketing. Males were majorly responsible for land preparation (particularly tillage by using oxen), management of farmlands, and harvesting during crop production, particularly in farm fields far from homesteads. The male also had a higher role in marketing. However, most husbands perform marketing in consultation with their wives. Since the area has access to mobile phone service, every farmer could get market information through the telephone. Females also participate in land preparation, weeding, management of farm fields (like fertilizer application), harvesting, transporting and post-harvest handling. In the Halaba zone, women generally participated more in cash crop production compared to men (Tegegne, 2012).

Biotic constraints

The production constraints were assessed, identified, and prioritized in the Wera woreda of the Halaba zone. Pests (disease, storage pests, and weeds) were identified as biotic constraints limiting crop production and productivity. According to farmers' observations, the following diseases were identified in the crops grown in the area: rust in maize, common bean, and sorghum, and fusarium wilt in pepper. Fall armyworm was the main insect pest of maize that affects maize production and productivity. Wild animals, especially the kerkero and fox, were seriously affecting maize at the farm level. On the other hand, the major challenge for the production of sorghum was a bird at the grain-filling stage. Farmers also ranked major constraints on the basis of severity. Accordingly, maize, pepper, and teff were ranked at the 1st, 2nd, and 3rd levels based on the damage caused by disease. Likewise, insect pests highly affected maize, pepper, and finger millet at the 1st, 2nd, and 3rd levels, respectively. The storage pest mainly affects crops in storage, and it affects the quality of produce. The major crops affected by storage pests were maize and common beans at the 1st and 2nd levels, respectively. On the other hand, maize, sorghum, and teff were highly affected by vertebrate pests at the 1st, 2nd, and 3rd levels, respectively. The survey report indicated that among the major crops, teff and finger millet were highly affected by weeds at the 1st and 2nd levels, respectively. Overall, the biotic constraints were identified as vertebrate pests, storage pests, disease, insect pests, and weeds, ranked from the most serious to the least serious constraint in the study area.

Table 7: Matrix ranking of biotic constraints of crop production in Wera woreda.

	Major constraints
	Disease
	Insect
Pest
	Storage pest
	Vertebrate
Pest
	Weed
	Score
	Rank
	Major Crops affected
	Proposed
interventions

	
	
	
	
	
	
	
	
	1st
	2nd
	3rd
	

	Disease (Di)
	----
	Di
	SP
	VP
	Di
	2
	3
	Maize  
	Pepper  
	Teff  
	Using fungicides and quality seeds

	Insect pest (IP)
	
	-----
	IP
	VP
	IP
	2
	4
	Maize 
	Pepper 
	Finger millet 
	Using fungicides and quality seeds

	Storage pest (SP)
	
	
	----
	VP
	SP
	2
	2
	Maize 
	Common bean
	-
	Treat the seeds with chemicals 

	Vertebrate pest (VP)
	
	
	
	----
	VP
	4
	1
	Maize 
	Sorghum  
	Teff  
	Using fence and chemicals 

	Weed (Wd)
	
	
	
	
	----
	1
	5
	Teff 
	Finger millet 
	
	Using herbicides 



Table 8: Diseases and pests of major crops and their severity 
	Major
Crops
	Disease
	Insect pest
	Vertebrate pests
	Weed

	
	Type/name
	Severity *
	Type/name
	Severity*
	Type/name
	Severity*
	Type/name
	Severity*

	Maize 
	Wag 
	High 
	Fall army worm 
	High 
	Wild animals and humans (kerkero, fox)
	High 
	Weed 
	High 

	Finger millet 
	Burns during emergence and 
	High
	Insect prevalence on yield 
	Moderate  
	-
	-
	-
	-

	Pepper
	Wilt 
	High 
	-
	-
	-
	Moderate 
	Weed 
	High 

	Teff 
	-
	-
	-
	-
	-
	-
	Weed
	Moderate 

	Common bean  
	Wag 
	Moderate 
	-
	-
	-
	-
	-
	 

	Sorghum 
	Wag 
	Moderate 
	Root nematode
	Low 
	Bird affection 
	Moderate 
	-
	-


*= Low, Moderate, High

Abiotic constraints 

Abiotic constraints are the major yield-limiting factors that influence the production of crop plants (Zorb et al., 2019). Soil erosion was the major problem in the Wera woreda in the Halaba zone as compared to other abiotic constraints. The area was highly vulnerable to erosion, which was due to the topography of the area. Maize, teff, and finger millet were the major crops affected by soil erosion. Soil erosion, soil fertility issues, unpredictable rainfall, and drought conditions were identified, in order of severity, as the abiotic factors that reduce crop yields in the area. Farmers reported crop rotation, intercropping, cultivation of drought-resistant early-maturing crop varieties, and watershed management practices as key interventions to address the above-listed problems.

Table 9: Matrix ranking of abiotic constraints of crop production in Wera woreda.
	Major constraints
	SF
	Dr
	ER
	SE
	LS
	Score
	Rank
	Major Crops
Affected
	Proposed interventions

	
	
	
	
	
	
	
	
	1st
	2nd
	3rd
	

	Soil fertility (SF)
	---
	SF
	SF
	SE
	SF
	3
	2
	Pepper
	Maize 
	Teff
	Using fertilizers, organic inputs, crop rotation with legumes,   and intercropping 

	Drought (Dr)
	
	----
	ER
	SE
	Dr
	1
	4
	Maize 
	Finger millet
	Teff 
	Cultivation of drought-resistant crops, using irrigation technologies, tree planting and water and soil conservation practices.

	Erratic rainfall (ER)
	
	
	----
	SE
	ER
	2
	3
	Maize 
	Finger millet
	Teff 
	Early planting,  using irrigation technologies, tree planting, and water and soil conservation practices

	Soil Erosion (SE)
	
	
	
	---
	SE
	4
	1
	Maize 
	Teff
	Finger millet 
	tree planting and water and soil conservation practices, 

	Land slid (LS)
	
	
	
	
	----
	0
	5
	Maize 
	Teff
	Finger millet 
	Modifying slope geometry, redirecting surface and subsurface drainage 



[bookmark: _Toc90879820]Socio-economic and institutional constraints

Identifying socio-economic and institutional limitations is essential for guiding research intervention in agriculture (Ogato, 2014)). Farmers have ranked constraints of crop production based on their experiences. Accordingly, lack of improved variety, lack of quality seed, lagging of input delivery, lack of credit, knowledge gap, marketing problems, inflated input price, and post-harvest loss were ranked from the most serious to the least serious constraint, respectively, among other socio-economic and institutional constraints. Therefore, research should be conducted in alignment with these prioritized constraints.

Table 10: Matrix ranking of socio-economic and institutional constraints in Wera woreda.

	Major constraints
	IV
	QS
	ID
	Cr
	KG
	PL
	M
	IP
	RA
	ES
	IG
	Score
	Rank
	Proposed interventions

	IV
	---
	IV
	IV
	IV
	IV
	IV
	IV
	IV
	IV
	IV
	IV
	10
	1
	Introducing improved varieties, conducting participatory variety selection

	QS
	
	----
	QS
	QS
	QS
	QS
	QS
	QS
	QS
	QS
	QS
	9
	2
	Supplying quality crop seed from known source

	ID
	
	
	----
	ID
	ID
	ID
	ID
	ID
	ID
	ID
	ID
	8
	3
	Timely delivery of inputs

	Cr
	
	
	
	---
	Cr
	Cr
	M
	IP
	Cr
	Cr
	Cr
	5
	4
	Providing access to savings and credit

	KG
	
	
	
	
	----
	KG
	KG
	IP
	KG
	KG
	KG
	5
	5
	Sharing skills from model farmers, FRGs, and training provision by DAs

	PL
	
	
	
	
	
	---
	PL
	IP
	PL
	PL
	PL
	4
	8
	Using machinery, using pesticides 

	M
	
	
	
	
	
	
	---
	M
	M
	M
	M
	5
	6
	-

	IP
	
	
	
	
	
	
	
	---
	IP
	IP
	IP
	5
	7
	Supplying inputs at affordable prices

	RA
	
	
	
	
	
	
	
	
	---
	ES
	IG
	0
	11
	-

	ES
	
	
	
	
	
	
	
	
	
	---
	IG
	1
	10
	Group discussion and evaluation of DA's performance

	IG
	
	
	
	
	
	
	
	
	
	
	---
	2
	9
	providing training for farmers


IV: lack of improved variety; QS: lack of quality seed; ID: lagging input delivery; Cr: lack of credit; KG: knowledge gap; PL: post-harvest loss; M: marketing problem; IP: inflated input price; RA: road access; ES: weak extension service; IG: information gap.

4. SUMMARY AND CONCLUSION 

In Wera woreda, the major crops cultivated include maize, teff, finger millet, sorghum, common bean, and pepper. Notably, maize and pepper were widely produced cash crops in the area. The trend of production for maize, finger millet, common bean, pepper, and sorghum was decreasing. The main reason for the decreasing trend was due to biotic, abiotic and socio-economic constraints. Among the crops cultivated in the study area, maize, pepper, and teff experienced the most significant impact from both biotic and abiotic constraints. The major biotic constraints identified include vertebrate pests, storage pests, and diseases, which pose major challenges to crop production. In addition, soil erosion, soil fertility, and erratic rainfall were categorized as the major abiotic constraints that challenge crop production in the area.

[bookmark: _GoBack]The socio-economic constraints were also prioritized based on their importance. Accordingly, lack of improved variety, lack of quality seed, lagging of input delivery, lack of credit, knowledge gap, marketing problems, inflated input price, and post-harvest loss were ranked from the most serious to the least serious constraint, respectively. Therefore, the research intervention should follow the prioritized crop production constraints to address the most pressing challenges in the study area. The research intervention should focus on the introduction of high-yielding early-maturing crop varieties, introducing and demonstrating integrated pest and disease management practices, obtaining crop seeds from a known source, and providing training for farmers on the implementation of crop technology packages in the area.
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