[bookmark: _GoBack]Original Research Article
[bookmark: _Hlk198143335]Yield Performance and Adaptability of Open Pollinated Maize (Zea mays L.) Varieties at Dollo-ado District, Somali Region, Ethiopia


.     
.
              . 
                     
	.
..


.

____________________________________________________________________________________________

*Corresponding author: Email: XYZ@ABC.COM

 
ABSTRACT

	This study was conducted during the 2022 and 2023 cropping seasons to evaluate the adaptability and yield performance of improved open-pollinated maize varieties under the agro-climatic conditions of Dolo Ado, Somali Region, Ethiopia. The objective was to identify high-performing varieties suitable for the region’s dryland farming systems. Five improved maize varieties—BOS20WI, BOS20Y1, Afan Qallo, Baate, and Raare—were tested using a randomized complete block design (RCBD) with three replications. Data were collected on key phenological, morphological, and yield-related traits, including days to 50% emergence, tasseling, silking, 90% maturity, plant height, number of ears per plant, ear length, grain yield, and above-ground dry biomass yield. Analysis of variance (ANOVA) revealed significant varietal effects on tasseling, maturity, and plant height, and highly significant differences in silking, grain yield, and biomass yield. Seasonal variation significantly influenced tasseling, ear length, grain yield, and biomass yield, while the interaction between variety and season showed highly significant effects on ear length, grain yield, and biomass yield. Among the varieties, Raare had the longest maturity period (89.33 days), Baate exhibited the tallest plants (167.8 cm) and highest grain yield (2,173 kg/ha), BOS20Y1 produced the longest ears (26.07 cm), and BOS20WI achieved the highest dry biomass yield (7,130 kg/ha). These results highlight substantial genetic variability and adaptation potential among the tested varieties. The Baate variety is recommended for wider adoption in Dolo Ado and similar agro-ecological zones due to its superior grain yield. Effective seed dissemination and targeted extension services are essential to boost productivity. These findings offer valuable guidance for researchers, development practitioners, and policymakers aiming to enhance maize production in arid and semi-arid regions. Future research should prioritize multi-location trials and integrated crop management strategies to ensure sustainable maize cultivation in dryland environments.
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1. INTRODUCTION

Maize (Zea mays L.) is one of the world’s three major cereal crops, playing a significant role in global food security, livestock feed, and industrial applications. It occupies a central place in the global economy and agricultural trade. In developing countries, maize contributes between 15% and 56% of daily caloric intake and is cultivated on approximately 100 million hectares across 125 nations. Among these, it ranks as one of the top three crops in 75 countries (FAOSTAT, 2010).

Maize is cultivated across a wide range of environmental conditions, extending from 48°N to 40°S latitude globally (Taye et al., 2009). Originating from South America, maize was introduced to Ethiopia between the 16th and 17th centuries (Gemeda et al., 2001). Since then, it has become increasingly significant compared to many indigenous crops, being used for food, animal feed, fodder, and various industrial products. In Ethiopia, maize is mainly produced in the western, central, southern, and eastern regions and serves as a staple food crop critical to national food security. Over the past four decades, both the area under maize cultivation and yield have shown consistent growth (FAOSTAT, 2008). According to recent data, maize ranks second in land area coverage and first in total production among cereals in Ethiopia (CSA, 2021).

Despite its importance, the average maize grain yield in Ethiopia remains low, primarily due to factors such as pest infestation, limited availability of high-yielding varieties, and inadequate agronomic practices. In the Somali Region, one of the key constraints reported by farmers is the lack of improved, locally adaptable maize varieties. Most farmers in this region continue to grow traditional varieties, which limits productivity. Furthermore, limited awareness and knowledge about improved varieties and modern crop management practices pose significant challenges. To address these issues, to address these issues, the current study was undertaken to assess the yield performance and adaptability of different maize varieties and to identify and recommend the best-performing, high-yielding varieties suitable for the Somali Region.

2. material and methodS
2.1 Study Site Description 
Dolo Ado, the study site, is located in the southeastern part of the Somali Region of Ethiopia, near the borders with Somalia and Kenya, approximately at 4°10'–4°30' N latitude and 42°00'–42°40' E longitude. The area lies at an altitude ranging from 300 to 500 meters above sea level and is characterized by a hot, arid to semi-arid climate. Average annual temperatures range between 25°C and 38°C, while the region receives low and erratic rainfall, typically between 200 and 400 mm per year, mostly concentrated during the short rainy season. The topography of Dolo Ado is predominantly flat to gently undulating, with some low-lying plains and river valleys. Soils in the area are generally sandy to sandy loam, with low organic matter and fertility, making them moderately suitable for crop production but better suited for grazing and extensive livestock production systems.

2.2 Experimental Materials
The experimental material were improved maize varieties that were released by Ethiopian Agricultural Research Center was used as test crop.
Table 1. Details of experimental maize varieties.
	S/N
	Variety Name
	Yea of Release
	Source of planting material

	1
	BOS20WI
	2020
	Bako

	2
	BOS20Y1
	2020
	Bako

	3
	Afan Qallo
	2017
	HU

	4
	Baate
	2017
	HU

	5
	Raare
	-
	HU



2.3 Treatments and Experimental Design
The adaptation trial on five open pollinated maize varieties was conducted at Dollo-ado Research Center for two seasons in 2022/3 and 2023 under irrigation growing conditions. The experiment was laid out in a Randomized Complete Block Design (RCBD) with three replications. 

2.4 Experimental Procedure and Field Management
The land was prepared by tractor, harrowed, and leveled manually. The plot size was 11.25m2 (3m length x 3.75 width). The spacing between plots and adjacent replications was 1 and 1.5 m, respectively. After the seedbed preparation and field layout works was over, the seed of each variety in each plot was sown at 25 cm between plants and 75 cm between rows. Two seeds per hill was planted and thinned to the recommended plant population size at two leaves stage (15 days after planting).

2.4 Data Collection and Analysis
Key agronomic traits were measured to assess maize performance. Days to 50% emergence, tasseling, silking, and 90% maturity were recorded from planting to the respective developmental stages. Plant height was measured from five random plants after tasseling. The number of ears per plant and ear length were taken from five plants at harvest. Thousand kernel weight was determined from a random sample after yield measurement. Grain yield (kg/ha) was calculated from the central three rows, adjusted to 12.5% moisture. Aboveground biomass was measured after sun-drying plants from the same rows and converted to a per-hectare basis.
The collected data were subjected to analysis of variance (ANOVA) using SAS software version 9.1. Prior to conducting ANOVA, the assumptions of homogeneity of variance and normality were checked. Homogeneity of variance was tested using Levene’s test, and normality of residuals was assessed using the Shapiro-Wilk W test. When significant differences were detected, treatment means were separated using the Least Significant Difference (LSD) test at a 5% significance level.

3. results and discussion
3.1 Phenological Parameters
The mean square values from the analysis of variance for phenological traits of maize varieties under different seasonal conditions are presented in Table 1. Significant differences (P ≤ 0.05) were observed among the varieties for days to 50% tasseling and days to 90% maturity, while days to 50% silking showed a highly significant difference (P ≤ 0.01). Seasonal effects were also highly significant for days to 50% tasseling. However, the interaction between variety and season was not significant for any of the phenological traits.

The Raare variety recorded the longest time to 50% tasseling (55.50 days), while the shortest duration (52.83 days) was observed in the Baate variety, which was statistically similar to the Afan Qallo variety. For silking, BOS20Y1 showed the longest duration (69.33 days), though not significantly different from BOS20WI. Afan Qallo had the shortest silking period (63.67 days). The Raare variety also required the most time to reach 90% physiological maturity (89.33 days), whereas Baate matured earlier than the others (86.00 days), indicating its potential for short growing seasons or moisture-limited environments (Table 1). These differences in phenological traits among varieties may be attributed to their genetic variability. Similar findings were reported by Chakle et al. (2022), who observed significant differences in flowering and maturity traits among open-pollinated maize varieties. Additionally, Aslam et al. (2022) reported that days to tasseling and silking significantly varied across maize genotypes.

Table 2.	Combined mean values for phenological parameters of maize varieties in two seasons
	Treatments
	Days to emergence
	Days to tasseling
	Days to silking
	Days to maturity

	Varieties
	
	
	
	

	Afan Qallo
	5.17
	54.17ab	
	63.67a	
	88.00ab

	Baate
	5.00
	52.83a
	64.00a
	86.00a

	BOS20WI
	5.33
	54.33b
	68.00bc
	87.33ab

	BOS20Y1
	5.67	
	54.83b
	69.33c
	88.00ab

	Raare
	5.50
	55.50b
	67.00b
	89.33b

	LSD (0.05)
	NS
	1.739
	2.186
	2.050

	CV (%)                                    
	8.5
	2.6
	2.7
	1.9


*NS = Non-significant, LSD = Least Significant Difference at 5% level of significance, CV (%) = Coefficient of variation in %; Means in column and followed by the same letters are not significantly different from each other.

3.2 Growth and Yield Components
The mean square values from the analysis of variance for growth, yield components, and yield parameters of maize varieties under different seasonal conditions are presented in Tables 2. Significant differences (P ≤ 0.05) were observed among varieties for plant height, while highly significant differences (P ≤ 0.01) were detected for ear length and aboveground dry biomass yield. No significant difference was found among varieties for the number of ears per plant. Seasonal effects were highly significant for plant height, ear length, and aboveground dry biomass yield, but not for the number of ears per plant. A highly significant interaction (P ≤ 0.01) between variety and season was observed for ear length and aboveground dry biomass yield, whereas plant height and number of ears per plant showed no significant interaction effects.

Among the varieties, Baate recorded the tallest plant height (167.8 cm), while BOS20Y1 had the shortest (146.8 cm). The longest ear length (26.07 cm) was observed in BOS20Y1, whereas the shortest (25.03 cm) was in BOS20WI. BOS20WI, however, produced the highest aboveground dry biomass yield (7130 kg/ha), while the lowest (4809 kg/ha) was recorded for the Baate variety (Table 2). These differences are likely due to the genetic variability among the varieties. The findings are consistent with those of Abduselam et al. (2017), who reported significant variation in plant height among maize varieties, with Raare-1 and Kuleni showing the tallest growth at different locations. Similarly, Chakle et al. (2022) found that ear-related traits, including the number of cobs per hectare, varied significantly among open-pollinated maize varieties.

Table 3. Combined mean values for growth, yield components and yield parameters of tested maize varieties in two seasons
	Treatments     
	Plant height
	Number of ears per plants
	Ear length
	Aboveground dry biomass
	

	Varieties
	
	
	
	
	

	Afan Qallo
	156.1ab
	1.200ab
	25.13a
	6606b
	

	Baate
	167.8c
	1.133a
	25.18a
	4809a
	

	BOS20WI
	160.7bc
	1.27ab	
	25.03a
	7130b
	

	BOS20Y1
	146.8a
	1.133a
	26.07b
	6001b
	

	Raare
	157.3abc
	1.300b
	26.03b
	6605b	
	

	LSD (0.05)
	10.988
	NS
	0.631
	1172.486
	

	CV (%)                                    
	5.7
	9.8
	2.0
	15.5
	


*NS = Non-significant, LSD = Least Significant Difference at 5% level of significance, CV (%) = Coefficient of variation in %; Means in column and followed by the same letters are not significantly different from each other.

3.2 Grain Yield
The analysis of variance revealed that both the main effects of variety and season, as well as their interaction, had a highly significant effect (P < 0.001) on grain yield (Table 3).

Grain yield was significantly influenced by the choice of variety. The highest mean grain yield (2173 kg/ha) was recorded for the Baate variety, while the lowest (1459 kg/ha) was observed in the BOS20WI variety (Table 3). These variations in yield are likely due to differences in the genetic potential of the varieties and their adaptability to the growing environment. The results are consistent with previous studies, which also reported significant differences in grain yield among maize varieties. For instance, one study found the highest yield (5325 kg/ha) in the Argene variety, followed by local, Jibat, and Kuleni varieties with yields of 4539, 4512, and 4435 kg/ha, respectively. Similarly, Bakala et al. (2022) reported significant yield differences among genotypes across cropping seasons, with Kuleni producing the highest yields of 6.48 t/ha (2014), 4.65 t/ha (2015), and 5.01 t/ha (2016), while Gutto LMS recorded the lowest yields across the same years. These findings reinforce the role of genetic makeup and environmental adaptation in determining maize grain yield.

Table 4. Means of grain yield (Kg/ha) of five maize across seasons.
	Varieties
	Season 1
	Season 2
	Combined mean

	Afan Qallo
	2643c
	599.7b
	1621c	

	Baate
	2524c
	1821.6c
	2173d

	BOS20WI
	337a	
	580.7b
	459a

	BOS20Y1
	584b
	564.1b
	574b

	Raare
	580b
	489.5a
	535ab		

	LSD (0.05)
	213.3
	248.1
	100.264

	CV (%)                                    
	8.5
	11.4
	7.7


*NS = Non-significant, LSD = Least Significant Difference at 5% level of significance, CV (%) = Coefficient of variation in %; Means in column and followed by the same letters are not significantly different from each other.

4. Conclusion

The combined ANOVA showed significant variation in grain yield and related traits among maize varieties across seasons, indicating genetic variability and differential adaptability. The Baate variety exhibited superior performance in Dollo-ado, suggesting its suitability for dryland maize production in similar agro-ecologies. However, to confirm its stability and broader adaptability, further multi-locations and seasonal evaluations are recommended. For optimal impact, seed dissemination and targeted extension support should accompany its promotion. These findings provide a basis for varietal selection and strategic planning to enhance maize productivity in dryland areas.
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APPENDIX
	Source
	Df
	Days to emergence 
	Days to tasseling
	Days to silking
	Days to maturity

	Block
	2
	0.1333
	5.833
	12.100
	5.633

	Season 
	1
	0.0000ns
	53.333**
	0.000ns
	0.000ns

	Varieties (V)
	4
	00.4167ns	
	7.033*
	37.133**
	8.800*

	Season*Varieties
	4
	0.2500ns
	5.833ns
	0.000ns
	0.000ns

	Error
	18
	0.2074
	2.056
	3.248
	2.856


Table 5. Mean square values of ANOVA for phenological parameters of maize as affected by varieties and season.

** Highly significance at P < 0.01, * significant of 0.05 at P < 0.05, ns: non-significant at P > 0.05 level of significance.

	Source
	Df
	Plant height 
	Number of ears per plant
	Ear length

	Block
	2
	91.29
	0.02133
	0.1560

	Season 
	1
	1251.95**
	0.00133ns
	111.7470**

	Varieties (V)
	4
	349.01*
	0.03467ns
	1.5863**

	Season*Varieties
	4
	195.80ns
	0.00133ns
	4.0470**

	Error
	18
	82.06
	0.01393
	0.2708


Table 6. Mean square values of ANOVA for plant height, number of ears per plant and ear lenght of maize as affected by varieties and season.
** Highly significance at P < 0.01, * significant of 0.05 at P < 0.05, ns: non-significant at P > 0.05 level of significance.

	Source
	Df
	Grain yield
	Aboveground dry biomass

	Block
	2
	4199.
	1212757.

	Season 
	1
	2046995.**
	12747325.**

	Varieties (V)
	4
	3640344..**
	35028807.**

	Season*Varieties
	4
	1264620.**
	21438683.**

	Error
	18
	6833.
	640055.


Table 7. Mean square values of ANOVA for grain yield and aboveground dry biomass of maize as affected by varieties and season.



** Highly significance at P < 0.01, * significant of 0.05 at P < 0.05, ns: non-significant at P > 0.05 level of significance.


