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Evaluation of Open-Pollinated Maize Varieties for Adaptability and Productivity in Golohajo, Somali Region, Ethiopia



ABSTRACT

Maize (Zea mays L.) is one of the most important cereal crops worldwide, serving as a staple food and a vital source of dietary energy. In Ethiopia's Somali Region, however, maize production remains limited due to several constraints, notably the lack of access to improved varieties and essential production inputs. To address this gap, a field experiment was conducted during the 2023 cropping season at the Fafan Agricultural Research Center, located in Gursum Woreda, Somali Regional State (SRS), Ethiopia. The objective was to evaluate the agronomic performance and yield potential of improved open-pollinated maize varieties under local conditions. Three maize varieties were tested using a randomized complete block design (RCBD) with three replications. Data were collected on phenological traits, growth parameters, and yield components. The experiment was laid out in plots measuring 22.5 m² (5 m × 4.5 m), each containing four rows, with appropriate spacing to ensure optimal plant development. The analysis of variance indicated significant differences (p < 0.05) among the maize varieties for all measured parameters, except for plant height. The variety Afan-qalo exhibited the earliest tasseling (62.33 days), silking (67.33 days), and maturity (122.3 days), while Raare-1 was the latest across these stages. Afan-qalo also outperformed the other varieties in key yield components, including the number of ears per plant (1.333), ear length (30.40 cm), thousand seed weight (306.7 g), grain yield (49.08 Qt/ha), and biomass yield (284.0 Qt/ha). Based on these findings, Afan-qalo is recommended for sustainable maize production in the study area. To further enhance maize productivity in the Somali Region and similar agro-ecological zones, future research should include a broader range of maize varieties and extend across multiple locations and growing seasons.
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1. INTRODUCTION

Maize (Zea mays L.), commonly known as corn, was domesticated over 9,000 years ago in southern Mexico/Mesoamerica (Awika, 2011; Kennett et al., 2020). This occurred after the domestication of wheat (~10,000 years ago) in the Fertile Crescent and rice in China’s Yangtze Valley (Awika, 2011). Despite its relatively late domestication and initial geographic isolation, maize rapidly spread worldwide following European contact with the Americas. Today, it is the most produced cereal globally, with annual production exceeding 1 billion metric tons (García-Lara & Serna-Saldivar, 2019). The global cultivation area for grain maize spans 197 million hectares, including significant production in sub-Saharan Africa (SSA), Asia, and Latin America (Bongaarts et al., 2021).
In Ethiopia, maize is the second most widely cultivated cereal (after teff) in terms of area and the highest in total production. According to the 2020/21 Agricultural Sample Survey, grain crops occupied 12.98 million hectares, of which cereals accounted for 10.54 million hectares. Maize alone covered 23.97% (2.53 million hectares) of the total cereal area (CSA, 2020/21). During the same Meher season, the Somali Region cultivated maize on 53,753 hectares, yielding 20.17 quintals per hectare (qt/ha) (CSA, 2020/21).
In the Fafan Zone, maize was grown on 24,941.68 hectares, with a yield of 24.67 qt/ha significantly lower than in high-potential maize-growing regions. This low productivity is attributed to limited access to improved varieties, low fertilizer use, poor agronomic practices, and recurrent droughts. Therefore, this study aimed to evaluate and select high-yielding, adapted maize varieties for improved production in the area.

2. MATERIALS AND METHODS

2.1. Study Area and Experimental Design

The study was conducted during the 2023 cropping season at Golo-hajo site, Fafan Research Center, Fafan Zone, Somali Regional State, Ethiopia. Three open-pollinated maize (OPV) varieties Afan-qalo, Baate, and Raare-1 were evaluated in a Randomized Complete Block Design (RCBD) with three replications. Each plot size measured 11.25 m² (3 m × 3.75 m), with inter-row and intra-row spacing of 0.75 m and 0.25 m, respectively. Two seeds per hill were sown and later thinned to one plant per hill at the V-2 stage (two-leaf stage), maintaining a uniform plant density of 53,200 plants per hectare. All recommended agronomic practices were followed.

2.2. Data Collection and Analysis

The following parameters were recorded during the study: phenological traits such as days to tasseling, silking, and maturity; and growth and yield-related parameters including plant height, ear length, number of ears per plant, thousand-seed weight, grain yield, and biomass yield. The collected data were subjected to statistical analysis using GenStat software version 18.2. Analysis of variance (ANOVA), appropriate for a randomized complete block design (RCBD) was employed to determine the significance of differences among the treatments. Mean separation was conducted using the Least Significant Difference (LSD) test at a 5% probability level, following the procedure described by Gomez et al. (1984).

3. RESULTS AND DISCUSSION

3.1.  Phenological and Growth Parameters

· Days to Tasseling

The ANOVA revealed highly significant (p < 0.001) differences among varieties (Table 1). The longest duration to tasseling (72.67 days) was observed in Raare-1, while the shortest duration (62.33 days) was recorded for Afan-qalo. This variation may be attributed to genetic differences among maize varieties. These findings align with (Girma, 2005), who reported significant differences in tasseling time among maize varieties. Similarly, Hussain et al. (2011) observed differential tasseling patterns across maize genotypes.

· Days to Silking

Varietal differences in days to silking were also highly significant (p < 0.001) (Table 1). Raare-1 exhibited the longest silking duration (78 days), whereas Afan-qalo showed the shortest (67.33 days). This variation likely stems from genetic diversity among the tested varieties, consistent with (Girma, 2005); Dikr et al, 2023).

· Days to Maturity

A significant difference (p < 0.05) was observed among varieties (Table 1). Baate required the longest maturity period (129.3 days), while Afan-qalo reached maturity the earliest (122.3 days). These differences may be due to genetic variation, corroborating findings by Bakala et al. (2017), who reported significant maturity variations among maize genotypes.

Table 1. Mean performance Phonological and growth parameters of Opv maize varieties.
	Treatments 	
	 DTT                DS      
	DM
	PH

	Afanqalo	
	 62.33a                      67.33 a  
	122.3a
	242.4

	Baate
	68.33b                     73.67 b
	124.0a
	235.5

	Raare-1
	72.67c                  78.00 c
	129.3b
	229.1

	LSD
	3.023               3.023
	4.868
	NS

	CV(%)
	2.00                 1.2
	1.7
	2.0

	CV: Coefficient of variation, DTT: Days to tassel, DS: days to silking, LSD:least significance difference, means followed by different letters with in columns are significantly different by Duncan new multiple range test(p:0.05) 



· Plant height (cm)

The analysis of variance revealed that the effect of variety on plant height was not statistically significant (p<0.05) (Table 1). In contrast, Kinfe et al. (2016) reported significant variations in plant height among different maize varieties. Similarly, Girma (2005) also noted that most agronomic traits showed no significant differences, with the exception of days to 50% silking.
Table 2. Mean performance yield and yield components parameters of OPV maize
	Treatments       NEPP   
	                 EL(cm)    
	  TSW(g)      
	BY(q/ha)        GY

	Afanqalo	                1.333a
	30.40b
	306.7a
	284.0a                              49.08b

	Baate	   1.200ab
	28.47b
	273.3b
	212.3b                        48.00b

	Rare-1	   1.133b 
	25.27a
	180.2b
	180.2b   	                16.88a

	LSD0.05                   0.151 * 
	2.686**
	50.22
	50.22                    11.13

	C.V(%)                 7.5
	1.8
	3.3
	3.3                        7.5

	CV: Coefficient of variation, NEPP: number of ears per plant, TSW:Thousand seed weight,EL: days ear length, BY:biomass yield, GY:grain yield,LSD:least significance difference, means followed by different letters with in columns are significantly different by Duncan new multiple range test(p:0.05) 



3.2. Yield and Yield Component Parameters of OPV Maize

· Number of Ears per Plant

The analysis of variance showed that the number of ears per plant was significantly affected by maize varieties (Table 2). The highest number of ears per plant (1.333) was recorded from the Afan-qalo variety, while the lowest (1.133) was recorded from the Raare-1 variety. This variation among varieties could be attributed to their genetic differences. This finding is in line with the report by Kandil et al. (2017), who found no significant difference in the number of ears per plant among maize varieties.

· Ear Length (cm)

The analysis of variance revealed that maize varieties had a highly significant effect on ear length (Table 2). The longest ear length (30.40 cm) was recorded from the Afan-qalo variety, while the shortest (25.27 cm) was recorded from the Raare-1 variety. This result agrees with Kandil et al. (2017), who reported non-significant differences in ear length among maize varieties.

· Thousand Seed Kernel Weight (g):

The analysis of variance indicated that the effect of variety on thousand seed weight was significant (p<0.05) (Table 2). The highest thousand seed weight (306.7 g) was recorded from the Afan-qalo variety, while the lowest (266.7 g) was observed in the Raare-1 variety. The observed significant differences among the varieties are likely due to their genetic variation. This result is consistent with the findings of Meydane et al. (2025) and Kinfe et al. (2016), who reported different thousand kernel weights among maize varieties they tested.

· Biomass Yield (Qt/ha)

A statistically significant variation (p < 0.05) was observed among the maize varieties with respect to biomass yield. The highest biomass yield (284.0 Qt/ha) was recorded from the Afan-qalo variety, whereas the lowest (180.2 Qt/ha) was obtained from the Raare-1 variety. These significant differences in biomass yield are likely due to the inherent genetic potential of the respective varieties. This result aligns with the findings of Meydane et al. (2025), who also reported considerable variation in biomass yield among different maize genotypes.

· Grain Yield (Qt/ha)

The analysis of variance showed that maize varieties had a highly significant (p<0.001) effect on grain yield (Table 2). The highest grain yield was recorded from the Afan-qalo variety (49.08 Qt/ha), followed by the Baate variety (48.00 Qt/ha), while the lowest yield (16.88 Qt/ha) was obtained from the Raare-1 variety. These differences may be due to genetic variations among the maize varieties. This result agrees with the findings of Bastola et al. (2021), who also reported significant differences in grain yield among different maize genotypes.

4. CONCLUSION AND RECOMMENDATION

The field experiment conducted at Golo Ajo Station in 2023 revealed significant variations among maize varieties in terms of grain yield, phenological traits, and other important agronomic characteristics. The observed significant differences in grain yield and yield-related traits indicate the potential for selecting suitable varieties for the study area based on these parameters.
Among the three open-pollinated maize varieties evaluated (Afan-qalo, Baate, and Raare-1), the Afan-qalo variety demonstrated superior performance in terms of grain yield and yield components, followed by the Baate variety. The Raare-1 variety, however, showed relatively poor performance compared to the others. Therefore, for sustainable maize production in the study area, the Afan-qalo variety is recommended. Further research should be conducted involving additional maize varieties, different locations, and multiple seasons to enhance maize productivity in the study area and similar agro-ecological zones.
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