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Evaluation of herbage yield Productivity and Nutrient Composition of Late Maturing Cowpea (Vigna unguiculata) Genotypes in the West Hararghe, Oromia, Ethiopia





 
Abstract
This research was done with the objectives of evaluate and recommend high yielding and best nutritional contents cowpea genotype. Accordingly, ten cowpea genotypes and two cowpea varieties as standard checks were used with RCBD by three replications. Analysis of ANOVA table revealed statistically (p<0.05) variation due to genotypes among all agronomic treats and some quality parameters.  Late 50% flowering were produced from genotypes ILRI#11987 and ILRI#9333, while the Temesgen and genotype ILRI#11976 had shorter. The longest were recorded for genotypes ILRI#12671 and ILRI#11987, whereas the shortest were for genotype ILRI#11976. Genotypes ILRI#12671 and ILRI#9333 produced higher dry matter yield, whereas the smallest was from genotype ILRI#25396. The uppermost grain yield was from genotype ILRI#9333 and ILRI#11987, while genotype ILRI#12671 gave the lowest. Temesgen, Bole, and genotype ILRI#12671 showed signs of disease attack and insect effects, but genotypes ILRI#11987, ILRI#9333, and ILRI#12671 were determined to be disease-tolerant and insect (aphid) free. Bole, ILRI#12654, and ILRI#12671 had comparable quality of protein. The maximum ash content was recorded from the Bole variety (13.47%), while the lowest was from genotype ILRI#12680 (11.10%). In vitro dry matter digestibility ranged from 59.26 to 61.13% for genotype ILRI#12680 and Bole variety, in that order, with a mean value of 60.29%. Metabolizable energy was found to range from 8.68 to 8.94 MJ kg/DM, with an average of 8.85 MJ kg/DM. Two genotypes (ILRI#12671 and ILRI#9333) were produced as high-yielding and disease-tolerant cowpea genotypes, suggesting their potential both in the breeding program and for development as new varieties
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1. Introduction
Ethiopia, Central Africa, Central and Southern Africa, and West Africa are considered as possible centers of origin (Silva et al. (2018). Vavilov (1951) found out that, Ethiopia is favored as the region of origin, and Sisay et al. (2019) reported that, the (EBI) Ethiopian Biodiversity Institute (2004) has archived a total of 94 germplasm accessions of cowpea collected over the years and Alemu et al. (2016) reported a total of 54 germplasm accessions and six representative botanical voucher specimens of cowpea were collected from different geographical locations of northern Ethiopia. Alemu et al. (2016) approved Ethiopia as the origin of the crop. FAOSTAT (2020) reported that the world production of the crop is estimated to be over 8.9 million MT per year on about 14.4 million hectares. Over 95% of the global production is in Africa, especially in Sub-Saharan Africa (SSA), with Nigeria being the world’s largest producer and consumer, followed by the Niger Republic, and Burkina Faso. It is now grown throughout the tropics and subtropics and has become a part of the diet of about 110 million people in the world (ARC (2011). In Africa, 52% production of cowpea is used for food, 13% as animal feed, 10% for seeds, 9% for other uses, and 16% is wasted (Baysah, 2013).
Cowpea is a multipurpose grain legume in which the entire plant can be used for either human or livestock consumption (Pottorff et al., 2012). It is highly nutritious and contains about 15.06-38.5% protein Ravelombola et al. (2016), and 56.8% carbohydrates, 11% water, 1.3% fat, and 3.6% ash (Uriyo and Ntare, 1982). It plays an important role in human nutrition, food security, and income generation for both farmers and food vendors (Omoiguiet al., 2020). It provides feed, forage (hay and silage) for livestock, and green manure and cover crop which maintain the productivity of soils (Alemu et al., 2016). Cowpea compensates for the loss of nitrogen absorbed by cereals, thus, it has a positive impact on soil properties. This is due to its unique capacity to fix atmospheric nitrogen and performs well even in poor soils. The crop has also weeds suppressing ability. Being a drought-tolerant and warm-weather crop, it is a promising food and forage species in a typical tropical lowland climate (Belay et al., 2017; Bilatu et al., 2012).
In Ethiopia, cowpea is grown in most of the lowlands of the North, the South, Gambella, and the Eastern parts of Ethiopia (Kassaye et al., 2013). In Southern Ethiopia, cowpea young leaves, pods, and seeds are used for both human consumption and animal feed (Sisay, 2015). In addition, it generates income, for medicinal purposes, enhances food security, and provides a natural ground cover (Sisay et al., 2019). Generally, cowpea production and utilization in Ethiopia is very low as compared to other African countries though the country is claimed to be a center of diversity and/or origin. The country has a high potential for the production of the crop and more than 66.5% of the arable land is very suitable for cowpea production (CCRP, 2015). Therefore, in the process of developing cowpea varieties for desirable traits, it is necessary to evaluate genotypes in contrasting environments. However, information on the effect of genotype, environment, and their interaction on cowpea forage and grain yield under diversified agro-climatic conditions of West Hararghe is limited. Therefore, this research was initiated to evaluate and identify high-yielding and stable genotypes for forage and grain yields and other agronomic threats.
2. Materials and Methods
2.1. Study area description 
The experiment was carried in Daro Lebu and Miesso districts of West Hararghe, Ethiopia for two consecutive years (2020/21 and 2021/22). The main activity of the zone is a mixed livestock-crop production system. West Hararghe is well known for livestock production. Harar “Senga” (uncastrated bull) is a popular fatten in the zone. The main livestock composition of the zone is cattle, shoats, poultry, equine and camels. Improved and local available feeds are considered as the major livestock feed, while major cereal crops (sorghum and maize) and legumes (haricot bean, chickpea and soybean) are common food crops grown in the study zone. Fruit and vegetables like mango, banana, potato, orange and lemon are well known crops in the study area. Coffee Arabica (Hararghe specialty coffee) the brand crop of the area.   
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Table 1. Respective area description place where activity has been conducted 
	Parameters 
	Daro Labu District
	Mieso District

	
	On station
	Sakina FTC
	References
	MARC Sub site
	References 

	Altitude (masl)**
	1787 
	1735
	GPS reading
	1332 
	Site GPS reading 

	Latitude (N)
	08o60′
	08o54′
	GPS reading
	09o28′
	Site GPS reading 

	Longitude (E)
	040°31′
	040o73′
	GPS reading
	038°08′
	Site GPS reading 

	Mean annual rainfall (mm)
	1120
	*
	Wasihun, (2021)
	787
	Site GPS reading 

	Mean maximum temperature (°C)
	28
	*
	
	31
	Wasihun, (2021)

	Mean minimum temperature (°C)
	15
	*
	
	15
	Wasihun, (2021) 

	Soil Texture  
	Sandy  loam
	Sandy loam
	
Tamrat et al. (2024) and Gamachu et. al. (2022)
	Vertisol 
	Tariku et al. (2018)

	Total N %
	0.11- 0.18
	0.02 – 0.04
	
	1.0 – 1.7
	Hensley et al., (2012)

	OC (%)
	1.42-2.15
	0.22 – 0.44
	
	1.04 -1.48
	Hensley et al., (2012)

	Total P% 
	4.96-5.92
	9.34 – 9.90
	
	*
	

	pH (H2O)
	5.41-5.65
	6.39 – 6.62
	
	7.78 – 7.91
	Hensley et al., (2012)


*= Data not available.
2.2. Planting Resources 
 The over all of 180 cowpea accessions were collected from the International Livestock Research Institute (ILRI) to screen the superior genotypes for further evaluation. Following a step-by-step screening process, the top 10 cowpea genotypes were chosen for a multiplication evaluation. Accordingly; ILRI #11987, ILRI #9333, ILRI# 12671, ILRI# 25396, ILRI 12654, ILRI #9355, ILRI# 11976, ILRI# 12638, ILRI# 9629, and ILRI# 12680 were found to be superior genotypes and selected for this study. Two cowpea varieties (Bole and Temesgen) were used as a standard check. 
2.3. Experimental setup and design 
The experiment were conducted with 2 x 1.8 m plot size for each location and with the distance of 1 m, 1 m, 30cm and 10cm between plots, blocks, rows and seeds respectively. The design was randomized complete block (RCBD) of three replications. Fertilized application carried on rate of 50 kg/ha urea and 100 kg/ha of NPSB at the time of planting. All agronomic requirements were done uniformly as per the recommendation for herbaceous legumes. 
2.4. Data collected
2.4.1.  Forage Harvesting and Grain yield Maturity day 
Forage harvesting (50% flowering date) and grain yield maturity date were considered for every plot independently at the time of 50% flowering and 90% plant grain yield maturity. 50% flowering date was estimated from 50% plot emergency days to plot 50% flowering date. On the other hand, maturity date was counted from 50% plot emergency date to 90% plot plant physiological maturity. 
2.4.2.  Plant height (cm) 
Data on plant height was measured from the base of ground of major plant to the edge of the major plants. Ten plants were nominated randomly for every plot at the time 90% plant physiological maturity (stopped growth) and measured the height. The recorded values of ten plants from each plot were sum up and then divided by ten to determine the average plot plant height in cm. 
2.4.3. Herbage yield (t/ha)
The representative of two central rows of every plot was harvested via a quadrant from the area of 0.5 m × 0.5 m at 10% flowering stage to estimate the herbage production. Sensitive balance was used to weight harvested sample to determine herbage biomass yield. Then, from the sample harvested herbage, 220 gm. of sub sample was weighed and sun-dried for 3 days to determine dry matter yield and forage quality. The estimation of forage production potential (dry matter yield) was calculated according to (Tarawali et al., 1995) formula. The oven dried samples were prepared for laboratory for the determination of forage nutritional quality.  
2.4.4. Leaf-to-stem ratio 
Data on leaf to stem ratio determination was recorded as soon as the experimental plot was 10% flowered on similar day with data recorded for forage production determination. A total of 100 gm. fresh weight sample was weighed and the leaf and stem were manually separated. To estimate leaf to stem ratio, the stem weight was subtracted from total weight of the sample weighed (100gm) then expressed in gram.
2.4.5. Plot Cover and Plant Stand Vigor  
Plant ground plot cover and stand vigor was estimated at the stage of forage harvesting stage (10% flowering). Ground plot cover data was estimated depend on ground plot plant coverage in percentage. The plant with completely coverage the plot received 100% plot cover value. Plant stand vigor was recorded on the base of plot aggressive growth on the scale value of 1-5 which defined as   1 = best, 2 = very good, 3 = good, 4 = fair, and 5 = poor. 
2.4.6. Grain yield (qt/ha)
The nature of cowpea plant is not fully mature at the same time. The matured pods were collected for a plot as it is 100% mature. The rest pods were collected as necessary it matures. Once the total pods per plot were collected, sun dry was done for each plot. Then, the total plot was threshed separately and cleaned by wind. The whole grain yield obtained from each plot was weighted and adjusted at 12.5% moisture content and transformed to hectare and expressed in quintals. 
2.4.7. Estimation of Chemical Composition  
The collected sample was dried at temperature of 105°C for overnight to estimate the chemical composition and in-vitro organic matter digestibility. The dried samples were then crushed to pass a 1 mm sieve. The samples were analyzed on a DM (%) basis for ash, crude protein (CP), neutral detergent fiber (NDF), acid detergent fiber (ADF), acid detergent lignin (ADL), and in-vitro dry matter digestibility (IVDMD). Total ash content was determined by igniting the dried sample in a muffle furnace at 550 °C for 6 hours (AOAC, 1990). The nitrogen was determined using the micro-Kjeldahl technique. The method of Van Soest and Robertson (1985) was used to determine neutral detergent fiber (NDF), acid detergent fiber (ADF), and acid detergent lignin (ADL). Hemicellulose was calculated by subtracting the ADF from the NDF content while cellulose was determined by subtracting the ADL from the ADF content. The in vitro dry matter digestibility (IVDMD) was determined according to (Tilley and Terry, 1963).
2.5. Statistical analysis 
The tested genotypes were subjected to SAS software version 9.0 to the analysis of variance (ANOVA) (SAS, 2002). The least significant difference (LSD) at a 5% significance level was used for the comparison of means. 
Model of the activity: 
Yijk = µ + Gi + Ej + (GE) ij + Bk(j) + eijk; 
 Yijk = response of genotype i in block k of environment j; µ = grand mean; Gi = effect of genotype i; Ej = effect of environment j; GEij= genotype and environment interaction; Bk (j) = effect of block k in environment j; e ijk = random error effect of genotype i in block k of environment j.
3. Results and Discussions
3.1. Analysis of Variance 
The variance analysis outcomes of ten cowpea genotypes and two varieties showed significant (p<0.05) difference observed among the evaluated materials for most tested parameters across locations and over the years. The interaction effect of genotypes*locations showed highly significant (p<0.001) variation for all tested parameters except branch per plant, dry matter yield, leaf steam ratio, plant height and pest occurrence. Again, the genotypes*year*location interaction showed a significant difference (p<0.05) for all tested parameters except dry matter yield, pod length and diseases incidence. The effect of year also showed significant (p<0.001) differences for all tested parameters except seed per pod, branch per plant, and leaf-stem ratio. The significance (p<0.001) variation was noted due to locations among the tested genotypes for most of the parameters. Highly significant (p<0.001) difference among the genotypes was observed for all considered parameters except leaf steam ratio. 
Table 1. Combined Analysis MSS of ANOVA for Ten Late Maturing Cowpea genotypes
	Variation source 
	Genotypes 
	Replication
	year
	Location
	Geno*loc
	Geno*year*loc

	DF
	11
	2
	1
	2
	22
	35

	FD
	207.1***
	11.83ns
	560.6***
	11139.7***
	64.37***
	414.2***

	MD
	25.6***
	7.9ns
	2730.7***
	23306***
	6.8**
	47.3***

	DMth
	11.2**
	5.4ns
	200.9***
	330.1***
	3.5ns
	4.8ns

	PH
	5392.58***      
	34.83ns      
	20145.35***
	19857.43***
	419.40ns
	723.73***

	SPP
	7.26*       
	0.01ns
	9.88ns
	9.71*
	8.26***
	7.11***

	PPP
	52.12*
	26.75ns
	8749.07***
	3160.47***
	33.27*
	150.92***

	BPP
	2.89**
	0.71ns
	3.47ns
	156.40***
	1.13ns
	7.05***

	PL
	22.70***
	1.19ns
	44.28***
	49.84***
	1.92*
	1.38ns

	LSR
	11.36ns
	207.29**
	0.46ns
	2606.6**
	47.13ns
	52.61*

	PC
	630.6***
	281ns
	9100***
	2834***
	295***
	450.6***

	SV
	3.16***
	1.45ns
	11.57***
	4.48***
	1.3***
	1.12***

	DI
	1.97***
	2*
	16.67***
	1.79*
	1.13**
	0.52ns

	Pest
	2.01***
	0.35ns
	30.38***
	3.14***
	0.41ns
	0.62**

	Gyldq
	154.28***
	10.79ns
	1732.24***
	1800.81***
	45.17**
	69.92***


NS = Not significant; * = p<0.05; **= p<0.01; *** = p<0.001, DF = degree freedom, FD = 50% flowering date, MD = maturity date, DMth = Dry Matter tone per hectare, LSR = leaf stem ratio, PC= plot cover, SV = stand vigor, DI = disease incidence, PH = plant height, SPP = seed per pod, PPP = pod per plant, BPP = Branch per plant, PL = pod length, Gylqha = grain yield quintal per hectare
3.2. Days to 50% flowering and Maturity date
Days to 50% flowering and maturity date are presented in Table 2. The date of 50% flowering result varied significantly (p<0.001) among genotypes, years, and locations. The genotypes-days to 50% flowering were mean values over years ranging from 77.2 to 79.13 at on station, 64. 42 to 85.83 at Sakina FTC and 48.08 to 63.3 at Miseo research sites. The overall mean days to 50% flowering across genotypes, years and locations was ranged from 48.08 to 85.83 days. Different scholars reported different dates of 50% flowering for different cowpea varieties and genotypes. Sisay et al. (2021) from 49.67 to 62.67days for different cowpea varieties, Muniu (2017) from 36 to 51 days among 28 genotypes, Zewdu et al. (2021) reported values from 46 to 62.67 days, Tekle (2014) from 51 to 61.33 days, Kwabena (2020) from 40.0 to 48.33 days, Solomon and Kibrom (2014) from 46.1 to 50.4 days to 50% flowering. On the other hand, Mekonnen et al. (2022) reported similar dates of 50% flowering (80 days) for late-maturing cowpea. So, some of tested materials were grouped under late 50% flowering types of cowpea genotypes. 
Physiological maturity was statistically significant (p < 0.001) in response to the main effects of genotype, location, and year, as well as a substantial interaction. The physiological maturity days of genotypes ranged from 122 to 135 days at on station, 117 to 124.3 days at Sakina FTC, and 95 to 109.67 days at the Miseo research site with the overall mean days to maturity across genotypes, years and locations ranged from 97.08to 131.4 days. The maturity days of cowpea genotypes for the present result are late maturing than the reports of Zewdu et al. (2021) which matured at the mean of 95.67 days, Tekle (2014) reported from 89.66 to 101.67 days, Solomon and Kibrom (2014) reported an average of 72.9 days of maturity, from 60-80 days as reported by  (SARI, 2012), 73 to 75 days as reported by Fantaye et al. (2017) and on average for 29 genotypes , 69.9 days as reported by Omoigui et al. (2023) Similar result for the present finding was reported by Mekonnen et al. (2022) for late maturing types of cowpea genotypes on average of 120 days. The genotypes used for the present study are categorized under-late-maturing types of cowpeas.
Table 2. Location by year analysis of 50% flowering date and maturity date
	
Genotype 
	Date of 50% Flowering
	Date of Maturity

	
	On station
	Sakina FTC
	Miesso
	On station
	Sakina FTC
	Miesso

	
	2021
	2022
	2021
	2022
	2021
	2022
	2021
	2022
	2021
	2022
	2021
	2022

	ILRI#11987
	81.33
	84
	102
	68.33
	47.67
	68.7
	125.5
	133.3
	123.3
	119.7
	96.67
	109.67

	ILRI#9333
	82.33
	81.7
	102
	67.67
	47
	64.7
	126
	130
	122
	120
	96
	108.33

	ILRI#12671
	81
	79.7
	109
	64.67
	48.33
	66.7
	128.2
	135
	124.3
	120.3
	97.33
	106

	ILRI#25396
	77.33
	73.3
	78.67
	62
	49
	64.7
	125
	129.7
	117.7
	119
	98
	106.33

	ILRI#12654
	80.17
	79
	82
	66.67
	49
	68.3
	126
	132.7
	121
	120
	98
	109

	ILRI#9355
	81.83
	80.7
	79.33
	64.33
	48.33
	66
	127.5
	133
	118.3
	120.3
	97.33
	106

	ILRI#11976
	75
	70
	79.67
	64
	46
	59.3
	122
	125
	118.7
	118.7
	95
	103.67

	ILRI#12638
	77.67
	74.7
	81
	61.67
	47.33
	57.3
	126.7
	133.7
	120
	121
	96.33
	106

	ILRI#9629
	76.33
	73
	79.33
	63
	49.33
	62.7
	124.3
	130
	118.3
	119.3
	98.33
	108

	ILRI#12680
	82.83
	81
	80
	67.67
	50
	68.3
	127.7
	131.7
	119
	120.7
	99
	108

	Bole
	77.67
	76
	78
	63.67
	48
	59
	123.7
	129
	117
	120
	97
	104

	Temesgen
	76
	73.7
	78.67
	59.33
	47
	58
	125.3
	133.3
	117.7
	120
	96
	108.67

	Mean
	79.13
	77.2
	85.83
	64.42
	48.08
	63.6
	125.7
	131.4
	119.8
	119.9
	97.08
	106.97

	CV (%)
	2.83
	3.57
	3.06
	1.99
	2.94
	4.73
	1.82
	1.99
	1.90
	0.74
	1.62
	1.19

	LSD (5%)
	2.61
	4.67
	4.45
	2.18
	2.39
	5.09
	2.66
	4.45
	3.86
	1.5
	2.39
	1.95

	P-Values
	***
	***
	***
	*
	**
	**
	***
	**
	**
	**
	**
	***


Temesgem and Bole = standard checks, FTC = Farmer Training Center, * = significant (P<0.05), ** = very significant (P<0.01), =*** highly significant (P<0.001). 
3.3. Herbage fresh and dry matter yield 
Ten cowpea genotypes and two cowpea varieties herbage fresh and dry matter yield are presented in Table 3. The result revealed that the dry matter yield significantly different (p<0.05) among the tested genotypes at all locations except for Sakina FTC and Mieso research site during the second experimental year. Substantial mean herbage dry matter yield differences were recorded due to location factors which ranged from 4.78 to 5.9  t/ha, 8.54 to 9.9 t/ha, and 6 to 6.4 t/ha, at on station, Sakina FTC, and  Mieso research site and due to genotypes factors produced from 3.39 to 8.87 t/ha,  6.89 to 12.3 t/ha, and 4.3 to 7.1 t/ha respectively over experimental years. The result of the current findings are agree with that of Solomon and Kibrom (2014) which was (8.68 t/ha) mean dry matter yield, Tamrat et.al. (2025) reported from 5.12 to 9.23 t/ha and lower than the finding of Rao and Shahid (2011) who reported an average dry matter yield of 18.1 t/ha for different cowpea genotypes but higher than the reports of Mekonnen et al. (2022) for late maturing cowpea genotype with mean dry matter yield of 5.04 t/ha, Abuye et al. (2023) findings ranged from 2.4 to 3.5 t/ha, 2.2 to 3.8 t/ha, and 3.2 to 6.9 t/ha at different research sites, Bilatu et al (2012) from 2.33 t/ha to 7.13 t/ha for different cowpea genotypes,  Ayana et al (2013) from 2.78 t/ha and 7.67 t/ha and Omoigui,et al. (2023) from 1.5 to 5.1 t/ha. From the present results, it can be said that West Hararghe has a potential area for cowpea production.
The fresh herbage yield showed significant (P<0.05) variation among the genotype except second year at Mieso research site. The mean yield of fresh herbage yield at on station, Sakina FTC and Mieso research site varied from 23.73 to 31.64, 43.59 to 49.8 and 20.5 to 35.35 t/ha respectively. Average fresh herbage yield was higher at Sakina FTC followed by on station and Mieso research site. Genotypes ILRI#12671 and ILRI#9333 produced highest fresh herbage yield varied from 35.45 to 62.9 t/ha and 21.67 to 58.2 t/ha respectively wile genotypes ILRI#25396 produced the lowest ranged from 14.6 to 36.8 t/ha. The current finding herbage fresh yield is higher than as reported by Tekle (2014) from 10.81 to 23.41t/ha.  
Table 3. Location by year analysis of dry matter and green herbage yield of cowpea genotypes
	
Genotype
	Dry matter yield (t/ha)
	Green Herbage yield (t/ha)

	
	On station
	Sakina FTC
	Miesso
	On station
	Sakina FTC
	Miesso

	
	2021
	2022
	2021
	2022
	2021
	2022
	2021
	2022
	2021
	2022
	2021
	2022

	ILRI#11987
	4.32      
	5.7
	8.41      
	9.8
	6.35      
	6.6
	23.07
	32.87
	46.6
	52.3
	35.6
	37.0

	ILRI#9333
	4.42      
	6.5
	10.64     
	11.7
	7.08     
	6.9
	21.67
	33
	54.73
	58.2
	43.84
	34.9

	ILRI#12671
	8.87      
	8.3
	8.98      
	12.3
	6.57      
	6.6
	39.23
	41.13
	44.73
	62.9
	35.45
	35.6

	ILRI#25396
	3.39      
	4.5
	6.893      
	8.2
	4.80      
	5.6
	14.6
	22.47
	33.87
	36.8
	21.67
	27.8

	ILRI#12654
	6.13      
	5.8
	8.18      
	9.7
	4.30      
	5.8
	28.4
	29.03
	44.8
	50.4
	22.67
	31.0

	ILRI#9355
	4.21      
	5.5
	7.75      
	8.8
	6.04      
	6.5
	20
	29.5
	39.8
	46.9
	30.67
	34.0

	ILRI#11976
	3.91      
	6.3
	8.92      
	9.0
	6.50      
	7.1
	21.93
	33.97
	41.2
	42.1
	33.67
	36.7

	ILRI#12638
	4.29      
	6.2
	8.45  
	8.5
	6.08      
	6.4
	21.87
	33.77
	40.53
	41.1
	29.2
	31.3

	ILRI#9629
	4.94      
	5.2
	9.28      
	11.5
	5.77      
	6.7
	27.23
	29.8
	46.2
	55.6
	29.07
	34.0

	ILRI#12680
	5.07      
	6.5
	7.50      
	9.0
	7.03      
	6.2
	25.2
	34.1
	39.53
	49.6
	38
	34.2

	Bole
	3.74      
	4.9
	8.19      
	9.0
	5.95      
	6.0
	20.93
	26.63
	41.8
	42.7
	29.27
	29.5

	Temesgmen
	4.14     
	6.1
	9.34      
	10.8
	5.63      
	6.7
	20.51
	33.42
	49.33
	56.0
	28.67
	36.0

	Mean
	4.78
	5.9
	8.54
	9.9
	6.00
	6.4
	23.73
	31.64
	43.59
	49.8
	35.35
	20.5

	CV (%)
	29.24
	30.3
	23.48      
	29.1
	22.10     
	23.3
	32.71
	31.15
	21.58
	25.2
	19.36
	33.5

	LSD (5%)
	2.37
	2.1
	3.4
	3.34
	2.25
	1.7
	13.14
	11.46
	10.93
	14.6
	10.07
	8.0

	P-Values
	**
	***
	*
	NS
	***
	NS
	*
	*
	***
	*
	**
	NS


 Temesgem and Bole = standard checks, FTC = Farmer Training Center, * = significant (P<0.05), ** = very significant (P<0.01), =*** highly significant (P<0.001). 
3.4. Plant height and leaf steam ratio
Plant height is the most influential parameter on herbage dry matter yield. There was a significant (p<0.05) variation in plant height among genotypes at the physiological maturity stage. The mean values of plant height ranging from 33.53 to 109.6 cm at on station, 60.7 to 129.7 cm at Sakina FTC, and 44.3 to 107.5 cm at Mieso site across the years. Cowpea genotypes ILRI#9333 and ILRI#25396 produced the longest and shortest plants height respectively at on-station. The longest and shortest plant height were generated at Sakina FTC by genotype 12671 and Temesgen variety, respectively and at Mieso research site by genotype 9333 and Temesgen variety, respectively. The plant height of the present finding is longer than the reports of Tekle (2014) from 20.0 to 34.97 cm, Tewodros and Tarekegn (2020) from 11 to 28.33cm, Fantaye et al (2017) from 37.46 to 59.92cm and similar with the findings of Zewdu et al. (2021) from 44.67 to 64.67 cm, Yasin et al. (2021) who reported from 37 to 132cm.
Leafiness is the most common indicator of forage quality parameter, digestibility, and feed conversion. The most leafiness is considered to be the most quality forage. The genotypes varied significantly (p<0.05) in the leaf-steam-ratio due to location and genotypes*year*location interaction but, there is no significance (p>0.5) variation due to genotypes and years. The values ranged from 36.7 to 53.33%, 28.33 to 45%, and 40 to 50% at on station, Sakina FTC, and Mieso research site respectively. The highest leaf steam ratio was observed by Temesgen variety and genotype ILRI#9355 while the lowest value obtained from genotype ILRI#9629 across locations.
Table 4. Location by year analysis of leaf to stem ratio and plant height cowpea genotypes
	Genotype 
	Plant height (cm)
	Leaf to stem ration

	
	On station
	Sakina  FTC
	Miesso
	On station
	Sakina FTC
	Miesso

	
	2021
	2022
	2021
	2022
	2021
	2022
	2021
	2022
	2021
	2022
	2021
	2022

	ILRI#11987
	87.1
	85.4
	114.3
	109.4
	80.7
	80.0
	50.0
	41.7
	36.7
	35.0
	45.0
	45.0

	ILRI#9333
	107.5
	104.1
	115.4
	115.8
	107.5
	77.5
	53.3
	40.0
	38.3
	45.0
	43.3
	45.0

	ILRI#12671
	54.5
	109.6
	120.9
	119.7
	59.3
	69.0
	41.7
	36.7
	40.0
	41.7
	45.0
	48.3

	ILRI#25396
	33.5
	44.9
	74.5
	69.0
	50.6
	51.0
	48.3
	48.3
	31.7
	36.7
	43.3
	46.7

	ILRI#12654
	52.7
	57.0
	81.5
	76.2
	59.5
	52.1
	46.7
	48.3
	31.7
	31.7
	46.7
	45.0

	ILRI#9355
	52.9
	58.4
	101.9
	97.3
	67.5
	57.3
	53.3
	45.0
	38.3
	31.7
	45.0
	45.0

	ILRI#11976
	59.9
	68.5
	129.7
	105.3
	89.5
	65.4
	48.3
	45.0
	35.0
	33.3
	45.0
	43.3

	ILRI#12638
	101.3
	87.0
	123.3
	91.9
	81.9
	67.9
	53.3
	45.0
	31.7
	30.0
	48.3
	41.7

	ILRI#9629
	99.7
	84.8
	110.1
	110.8
	86.5
	79.8
	46.7
	41.7
	31.7
	36.7
	40.0
	45.0

	ILRI#12680
	102.1
	88.0
	123.0
	113.0
	78.8
	63.5
	50.0
	43.3
	35.0
	28.3
	43.3
	48.3

	Bole
	60.5
	61.6
	84.2
	80.2
	53.5
	49.0
	43.3
	45.0
	31.7
	43.0
	41.7
	45.0

	Temesgmen
	38.7
	41.8
	68.3
	60.7
	49.6
	44.3
	45.0
	50.0
	33.3
	36.7
	43.3
	50.0

	Mean
	70.9
	74.3
	103.9
	95.8
	98.8
	63.1
	48.3
	44.2
	34.6
	35.8
	44.2
	45.7

	CV (%)
	33.6
	26.7
	13.4
	17.2
	13.8
	18.5
	12.4
	16.3
	14.1
	20.1
	7.6
	9.4

	LSD (5%)
	40.4
	23.0
	23.6
	19.2
	16.8
	13.6
	10.1
	12.2
	8.2
	12.2
	5.7
	7.3

	P-Values
	**
	***
	***
	***
	***
	***
	*
	**
	*
	***
	*
	NS


Temesgem and Bole = standard checks, FTC = Farmer Training Center, * = significant (P<0.05), ** = very significant (P<0.01), =*** highly significant (P<0.001). 
3.5. Number of pods per plant and seed per pod
Pod per plant and seed per pod are presented in Table 5. Significance (p<0.05) variation was noted between genotypes at all experimental locations in terms of the number of pods per plant except at Mieso research site for the second year. The present tested cowpea genotypes produced 10.23 to 20.83 pods per plant at on-station, 12.8 to 30.9 at Sakina FTC, and 8.27 to 12.73 at Mieso research site for two experimental years. Genotypes ILRI#9629 and ILRI#12671 produced the highest and the lowest pods per plant at on-station, ILRI#12680 and ILRI#12654 genotypes at Sakina FTC, while ILRI#12680 and ILRI#9629 genotypes at Mieso research site respectively. Genotype ILRI#12680 produced more pods per plant than the other tested materials, while genotype ILRI#9629 produced the lowest pods per plant. Number of pods per plant of different cowpea genotypes and varieties were reported by different scholars. Tekle (2014) reported from 12.66 to 18.5, Yasin et al. (2021) reported from 17 to 57, Omoigui et al. (2023) from 18.6 to 42.9cm, Tamrat et al. (2025) from 8.78 to 13.47cm. 
The most determinant parameter of legumes crop for seed yield is the number of seeds per pod that largest number of seeds per pod is assumed the varieties gives more grain yield. From the present finding, there was a significant (p<0.05) variation among the tested genotypes in terms of seed per pod across all locations. At on-station, the lowest seed per pod was recorded from Bole variety in both years, and the highest was recorded from the ILRI# 9355 genotype.  Genotype ILRI#11987 and ILRI#12654 produced the highest and lowest seed per pod at Sakina FTC  respectively while at Mieso research site, the highest seed per pod was recorded from genotype ILRI#9333 and the lowest was from genotype ILRI#12671 (table 5). Seed per pod of the present genotypes were larger than the reports of Tekle (2014) from 4 to 10 but similar with Yasin et al. (2021) reported from 8 to 16, Omoigui et al. (2023) from 8 to 13.2, by Tamrat et al. (2025) on average reported from 11.96 to 13.47. 
Table 5. Location by year analysis for pods and seed per plant of cowpea genotypes for two years
	Genotype
	Number of pods per plant
	Number of seeds per plant	

	
	On station
	Sakina FTC
	Miesso
	On station
	Sakina  FTC
	Miesso

	
	2021
	2022
	2021
	2022
	2021
	2022
	2021
	2022
	2021
	2022
	2021
	2022

	ILRI#11987
	13.73
	12
	14.93
	24.9
	12.53
	12.3
	12.4
	14.37
	10.47
	14.33
	13.87
	11.2

	ILRI#9333
	13.77
	12.1
	15
	23.5
	12.53
	12.2
	12.4
	12.97
	12.87
	13
	13.8
	14.9

	ILRI#12671
	12.77
	10.23
	15.27
	22.0
	10.27
	10.7
	11.87
	13.83
	11.53
	13.73
	14.4
	11.0

	ILRI#25396
	12.7
	15.65
	16.33
	23.8
	9.07
	12.0
	14.13
	14
	13.27
	13.40
	13.47
	12.3

	ILRI#12654
	11.23
	12.55
	12.8
	24.2
	9.67
	11.7
	11.27
	12.03
	9.47
	12.13
	13.53
	14.2

	ILRI#9355
	12.63
	15.32
	13.8
	26.8
	11.47
	12.4
	13.07
	15.5
	12.47
	13.20
	14.4
	13.9

	ILRI#11976
	12.97
	17.52
	16.47
	27.3
	9.47
	11.2
	11.73
	11.27
	11.93
	12.53
	12.93
	13.5

	ILRI#12638
	12.77
	15.88
	16.47
	22.3
	9.07
	12.0
	12.73
	13
	10.6
	13.87
	14.4
	12.4

	ILRI#9629
	11.73
	20.83
	15.2
	20.7
	8.27
	10.9
	11.4
	11.63
	10.8
	12.73
	12.8
	12.5

	ILRI#12680
	13.3
	19.55
	13.87
	30.9
	12.73
	12.5
	11.83
	12.47
	10.07
	13.60
	13.07
	14.0

	Bole
	13
	19.8
	13.4
	24.0
	12.6
	12.5
	9.87
	9.97
	10.53
	11.33
	11.33
	13.4

	Temesgen
	12.5
	16.68
	16
	25.9
	9
	10.7
	11.07
	11.3
	11.4
	12.67
	12.53
	13.0

	Mean
	12.76
	15.68
	14.96
	24.7
	10.56
	11.8
	11.97
	12.53
	11.28
	13.04
	13.38
	13.0

	CV (%)
	9
	34.49
	6.2
	20.3
	18.83
	15.6
	11.13
	13.6
	11.41
	9.26
	11.83
	15.5

	LSD (5%)
	1.95
	6.28
	1.57
	5.83
	3.37
	2.1
	2.26
	1.98
	2.18
	2.04
	2.68
	2.3

	P-Values
	*
	***
	***
	***
	*
	NS
	*
	*
	*
	**
	*
	***


Temesgem and Bole = standard checks, FTC = Farmer Training Center, * = significant (P<0.05), ** = very significant (P<0.01), =*** highly significant (P<0.001). 
3.6. Plot Cover and Stand vigor   
Plot cover and stand vigor of ten cowpea genotypes and two standard checks (varieties) were presented in (table 6). There was a significant (P<0.001) variation between cowpea genotypes across the location and years. The highest plot cover was recorded from genotype ILRI#12671 ranged from 51.7 to 88.3% and lowest form genotype ILRI#12680 ranged from 35 to 65 for two years at on station and the highest for genotype 12654 ranged from 97.8 and 98.67% while the lowest plot cover for genotype ILRI#11976 varies from 55 to 64.2% at Sakina FTC. At Mieso research site, the highest plot cover was recorded for genotype 11987 varies from 97.2 to 98%. Generally, genotype ILRI#11987 followed by ILRI#12654 and ILRI#9333 highest plot cover while the poorest plot cover was recorded for genotype ILRI#11976. The best plant stand vigor was recorded for cowpea genotypes ILRI#11987 and ILRI#9333 while the poorest plant stand vigor was recorded for genotype ILRI#11976. Genotype 11976 produced the poorest both plant stand vigor and plot cover, while genotype ILRI#11987 and ILRI#9333 produced the best plot cover and plant stand vigor.  
Table 6. Location by year analysis of plot covers and stands vigor of cowpea genotypes
	Genotype 
	Plot cover (%)
	stand vigor

	
	On station
	Sakina FTC
	Miesso
	On station
	Sakina FTC
	Miesso

	
	2021
	2022
	2021
	2022
	2021
	2022
	2021
	2022
	2021
	2022
	2021
	2022

	ILRI#11987
	58.3
	76.3
	94.3
	93.8
	98
	97.2
	2.33
	1.67
	1
	1.2
	1.67
	1.0

	ILRI#9333
	85
	72.7
	88.3
	92.3
	95
	94.8
	1
	1.67
	2
	1.2
	1.67
	1.0

	ILRI#12671
	51.7
	88.3
	78.33
	77.7
	88.33
	81.7
	2.33
	1
	2
	2.8
	1
	1.5

	ILRI#25396
	36.7
	58.3
	70
	80.7
	85
	84.2
	3.33
	3.17
	2
	2.2
	2
	2.0

	ILRI#12654
	65
	75.7
	98.67
	97.8
	89.33
	91.0
	2.67
	2.33
	1.33
	1.0
	1.33
	1.2

	ILRI#9355
	45
	65
	71.67
	82.5
	83.33
	83.3
	3.33
	2.5
	2
	2.0
	1.67
	1.3

	ILRI#11976
	63.3
	74.2
	55
	64.2
	75
	71.7
	2.33
	2
	2.33
	3.2
	2
	2.5

	ILRI#12638
	58.3
	74.3
	66.67
	76.7
	75
	75.8
	2.67
	2
	2.33
	2.5
	1.33
	1.7

	ILRI#9629
	73.3
	78.3
	86.67
	86.7
	88.3
	88.3
	1.67
	1.67
	1.67
	1.7
	1.33
	1.3

	ILRI#12680
	35
	65
	65
	79.2
	91.67
	92.2
	3.33
	2.17
	2
	1.8
	2.67
	1.8

	Bole
	73.3
	78.3
	83.33
	80.0
	85
	77.5
	2
	2.33
	2
	2.3
	1.67
	2.0

	Temesgen
	60
	71.3
	75
	81.7
	81.67
	81.7
	2.33
	2.33
	2.33
	1.8
	2.33
	1.8

	Mean
	58.7
	73.2
	77.75
	82.8
	86.31
	84.9
	2.44
	2.07
	1.92
	2.0
	1.72
	1.6

	CV (%)
	29.8
	17.7
	8.34
	8.9
	6.26
	7.6
	42.08
	41.5
	24.45
	30.4
	37.71
	31.8

	LSD (5%)
	29.6
	15.1
	10.98
	8.52
	9.14
	7.7
	1.74
	1.0
	0.79
	0.7
	1.1
	0.6

	P-Values
	*
	***
	***
	***
	***
	***
	*
	***
	*
	***
	*
	***


Temesgem and Bole = standard checks, FTC = Farmer Training Center, * = significant (P<0.05), ** = very significant (P<0.01), =*** highly significant (P<0.001). 
3.7. Grain yield and Hundred Seed Weight  
Grain yield and hundred seed weight are presented in Table 7. There was a significant (p<0.05) variation in grain yields among the tested genotypes across locations and years. Mean grain yield varied due to year from 4.78 to 14.49 qt/ha at on-station, 21.65 to 24.4 qt/ha at Sakina FTC and 18.06 - 18.1 at Mieso research site. Genotypes ILRI#9333 and ILRI#12671 produced the highest and lowest grain yields at on-station and Sakina FTC. Conversely, at Mieso research site, the Bole variety and ILRI#12671 yielded the highest and lowest grain yields, respectively. In general, among the cowpea genotypes, genotype ILRI#9333 yielded the highest grain yield, whereas genotypes ILRI#12671 and ILRI#25396 yielded the lowest grain yields. Grain yield is the most parameters to select the best genotypes for boosting production and productivity. Different findings reported various amounts of grain yield of different cowpea varieties/genotypes. The present finding is lower than 19.07 to 30.6 quintal/ha with mean of 25.27 quintal/ha as reported by Solomon and Kibrom (2014) but higher than 6.32qt/ha to 15.25 qt/ha as reported Zewdu et al. (2021), Mekonnen et al. (2022) reported on average 14.3 qt/ha, Fantaye et al (2017) from 6.71 to 14.85 qt/ha, Watanabe and Terao (1998) from 10 qt/ha to 2 qt/ha but similar with average seed yield from 11.87 qt/ha to 22.41 qt/ha as reported Atakora et al. (2020), from 15.35 to 26.32 qt/ha as reported by Yirga et al. (2021). From the present findings, could be concluded that West Hararghe Zone is a potential area for cowpea crop production.   
The significance (p<0.001) variation was recorded between all tested genotypes on hundred seed weights across the location and years. The heaviest hundred seed weight was recorded for genotype ILRI#11987 ranged from 11.32 to 23.4 gm at on station and the lightest was for genotype ILRI#9333 ranged from 10.2 to 12.1 gm while at Sakina FTC, the heaviest was recorded for Temesgen variety ranged from 15.6 to 16.4gm while the lightest was for genotype ILRI#9333 varies from 9.4 to 11.2gm. On the other hand, the heaviest was recorded for Temesgen variety ranged from 16.73 to 16.8gm while the lightest was for genotype ILRI#9333 varies from 10.2 to 11.13gm at Mieso research site. Generally, the heaviest hundred seed weight was recorded from Temesgen variety whereas the lightest hundred seed weight was obtained from ILRI#9333 genotype. Different scholars reported different results of hundred seed weight of cowpeas. Tesfaye et al. (2019) reported hundred seed weight from 12.57 to 20.28gm, Yirga et al. (2021) reported from 7.3 to 13.6gm 
	Genotype 
	Grain seed yield (quintal/ha)
	100 grain seed weight (gm)

	
	On station
	Sakina  FTC
	Miesso
	On station
	Sakina FTC
	Miesso

	
	2021
	2022
	2021
	2022
	2021
	2022
	2021
	2022
	2021
	2022
	2021
	2022

	ILRI#11987
	4.32      
	19.56
	26.65      
	28.7
	18.15      
	17.0
	23.4
	11.32
	14.37
	10.9
	11.93
	11.32

	ILRI#9333
	4.42      
	20.56
	28.18     
	33.9
	18.12      
	19.7
	12.1
	10.2
	11.2
	9.4
	11.13
	10.2

	ILRI#12671
	8.87      
	12.44
	13.12      
	16.5
	16.24      
	14.8
	17.3
	10.68
	16.23
	13.7
	16.53
	10.68

	ILRI#25396
	3.39      
	8.16
	22.51      
	21.1
	18.16      
	18.4
	10.67
	16.52
	10.97
	11.5
	10.4
	16.52

	ILRI#12654
	6.13      
	15.69
	18.71      
	27.4
	18.65      
	19.3
	12.47
	12.42
	13.13
	12.4
	12.4
	12.42

	ILRI#9355
	4.21     
	13.38
	23.02      
	26.5
	17.54      
	18.0
	11.7
	11.45
	11
	11.3
	10.8
	11.45

	ILRI#11976
	3.91      
	18.66
	25.33      
	21.7
	19.29      
	19.9
	16.67
	13.9
	14.57
	13.8
	13.87
	13.9

	ILRI#12638
	4.29      
	12.02
	18.35      
	20.4
	15.97      
	16.5
	14.7
	14.5
	14.36
	14.5
	14.7
	14.5

	ILRI#9629
	4.94      
	9.69
	22.07      
	23.4
	19.21      
	18.3
	15.7
	15.28
	14.63
	14.6
	14.27
	15.28

	ILRI#12680
	5.07      
	13.84
	17.86      
	26.6
	14.62      
	16.1
	15.4
	14.15
	13.8
	12.8
	12.76
	14.15

	Bole
	3.74      
	18.41
	24.90      
	24.4
	23.62      
	21.2
	16.93
	16.38
	14.87
	15.2
	15.23
	16.38

	Temesgen
	4.14      
	11.42
	19.15      
	21.9
	17.16      
	17.5
	17.43
	16.73
	16.4
	15.6
	16.8
	16.73

	Mean
	4.78
	14.49
	21.65
	24.4
	18.06
	18.1
	14.37
	13.63
	13.8
	13.0
	13.32
	13.63

	CV (%)
	29.24
	36.98
	21.08
	18.8
	18.92
	16.5
	5.77
	6.21
	6.11
	7.6
	7.19
	6.21

	LSD (5%)
	2.37
	6.23
	7.73
	5.32
	5.78
	3.5
	1.40
	0.98
	1.43
	1.15
	1.62
	0.98

	P-Values
	*
	***
	*
	***
	**
	*
	***
	***
	***
	***
	***
	***


Table 7. Location by year analysis of Grain seed yield and 100 seed weight of cowpea genotypes 
Temesgem and Bole = standard checks, FTC = Farmer Training Center, * = significant (P<0.05), ** = very significant (P<0.01), =*** highly significant (P<0.001). 
3.8. Diseases and Insect occurrence 
The results of diseases and pest occurrence are presented in Table 8. There was a significant (p<0.05) variation in diseases and insect occurrences between the tested genotypes. Relatively diseases were observed on ILRI#25396, ILRI#11976, and ILRI#12638 cowpea genotypes while the most tolerant genotypes were ILRI#11987, ILRI#9333, and ILRI#12671. On the other hand, Temesgen variety, ILRI#25396, and Bole cowpea variety were affected by insects (aphids) while the insect-free genotypes ILRI#11987, ILRI#9333, and ILRI#12671. From the present findings, a conclusion could forward, that the tested cowpea genotypes were tolerant to diseases and insects as contrast Fürstenau and Kroos (2020) cowpeas are host to a range of pests and diseases such as insects and mites, viruses, fungal and bacterial diseases, nematodes, and parasitic weeds 
Table 8. Location by year analysis of Disease incidence and Insect Occurrence of cowpea genotypes
	Genotype 
	Diseases incidence
	Insect Occurrence

	
	On station
	Sakina FTC
	Miesso
	On station
	Sakina FTC
	Miesso

	
	2021
	2022
	2021
	2022
	2021
	2022
	2021
	2022
	2021
	2022
	2021
	2022

	ILRI#11987
	3
	1.33      
	1
	1
	1
	1
	2.67
	1
	1
	1
	1
	1

	ILRI#9333
	1.67
	1.67
	1.33
	2 
	1.33
	1
	1
	1
	2
	1
	2
	1

	ILRI#12671
	1.33
	1.33      
	2
	1
	2
	1
	2
	1
	2
	1
	1.67
	1

	ILRI#25396
	2.33
	2
	2.33
	1.33
	3
	2.33      
	3.33
	1.67
	2
	1.33
	2.67
	1

	ILRI#12654
	2.33
	1.33      
	1
	1
	1
	1
	2
	1
	1.33
	1
	2
	2

	ILRI#9355
	2.67
	1.67
	2
	1
	1
	1
	3.33
	1
	2
	1
	1.33
	1.67

	ILRI#11976
	2
	1.33      
	2.67
	1.33
	3.3
	2.33      
	2
	1.33
	2.33
	1
	2.33
	2.33

	ILRI#12638
	2.33
	1.67      
	2.33
	1.33 
	2.33
	1.67      
	2.67
	1
	2.33
	1
	1.67
	1.67

	ILRI#9629
	2
	1.67
	2.33
	1.67      
	2
	1.33      
	2.33
	1.67
	1.67
	1
	2
	1.33

	ILRI#12680
	2.67
	1
	2
	1.33
	1
	1
	3
	1
	2
	1
	1
	1

	Bole
	2
	1.67
	2.33
	1
	1.67
	2
	2.67
	2
	2
	1.33
	2
	2

	Temesgen
	2.33
	2
	1.6
	1.33      
	3
	1.33      
	2.67
	1.67
	2.33
	1.33
	2.67
	1.67

	Mean
	2.22
	1.56
	1.92
	1.28
	1.89
	1.42
	2.47
	1.25
	1.92
	1.08
	1.86
	1.47

	CV (%)
	49.8
	32.46      
	32.4
	31.71      
	25.5
	32.51    
	43.07
	26.9
	24.5
	26.6
	26.31
	31.1

	LSD (5%)
	1.87
	0.85
	1.05
	0.68
	0.82
	0.78
	1.80
	0.57
	0.79
	0.48
	0.83
	0.78

	P-Values
	NS
	*
	**
	*
	***
	**
	*
	**
	*
	NS
	**
	***


 Temesgem and Bole = standard checks, FTC = Farmer Training Center, * = significant (P<0.05), ** = very significant (P<0.01), =*** highly significant (P<0.001). 
3.9. Chemical composition
Nutritional composition of cowpea genotypes is presented in Table 9. There were significant differences (P< 0.05) among cowpea genotypes in %DM, CP, and ADL but no significant (p>0.05) variation was observed among the genotypes for total ash, NDF, ADF, IVDMD, and MEMJkgDM. The highest crude protein was obtained from Bole variety (19.44% followed by genotype ILRI#12654 and ILRI#12671 which produced values of (19.31%) and (19.20%) respectively while the lowest was obtained from genotype ILRI#12680 (16.03%). Ash content of genotypes varied from 11.1 to 13.32% with a mean of 12.80%. In vitro, dry matter digestibility ranged from 59.26 to 61.13 with a mean of 60.29% while the metabolizable energy was recorded between 8.68 to 8.94 % with a mean of 8.85%. The mean content of NDF was 47.65% with a range of 47 – 48.23%.  ADL varied from 5.75 % to 7.36% with a mean of 11.11%. The lowest ADL was recorded from ILRI#12680 genotype followed by ILRI#12654 while the highest value was obtained from Bole variety.    
Table 9. Combined Result Nutritional Quality of Late Maturing Cowpea of two years
	Genotype
	%DM
	Ash
	CP
	NDF
	ADF
	ADL
	IVDMD
	H-Cell
	Cellulose 
	ME (MJ kg/DM)

	ILRI#11987
	93.07      
	12.07     
	17.04     
	48.37      
	35.80     
	6.80      
	60.27      
	12.57
	29
	8.84      

	ILRI#9333
	93.16      
	12.80      
	18.73      
	47
	35.33     
	6.92      
	60.63      
	11.67
	28.41
	8.90     

	ILRI#12671
	93.16      
	13.08      
	19.20      
	47.41      
	35.8      
	6.11      
	59.52      
	11.61
	29.69
	8.72    

	ILRI#25396
	93.28      
	13.06     
	19.19      
	47.40     
	35.80      
	6.09      
	59.62      
	11.6
	29.71
	8.74     

	ILRI#12654
	93.40      
	13.09     
	19.31      
	47.41     
	35.83     
	6.10      
	59.59      
	11.58
	29.73
	8.73      

	ILRI#9355
	93.36      
	13.02     
	18.94      
	47.43      
	35.34      
	6.54      
	60.69      
	12.09
	28.8
	8.91     

	ILRI#11976
	93.07      
	13.32      
	18.98      
	47.44      
	35.39     
	6.88      
	60.85      
	12.05
	28.51
	8.94     

	ILRI#12638
	93.02      
	12.34      
	18.11
	48.25      
	35.82     
	7.04      
	60.48     
	12.43
	28.78
	8.88      

	ILRI#9629
	93.16      
	12.98     
	18.82      
	47.34     
	35.35      
	6.81      
	60.60      
	11.99
	28.54
	8.90      

	ILRI#12680
	93.08      
	11.10    
	16.03      
	48.23     
	35.8      
	5.75      
	59.26      
	12.43
	30.05
	8.68     

	Bole
	93.06      
	13.47     
	19.44      
	47.93      
	35.87      
	7.36     
	61.13      
	12.06
	28.51
	8.68   

	Temesgen
	93.08      
	13.26      
	18.99      
	47.54      
	35.4      
	6.75      
	60.88      
	12.14
	28.65
	8.94     

	Mean
	93.16
	12.80
	18.56
	47.65
	35.63
	6.6
	60.29
	12.02
	29.03
	8.85

	CV (%)
	0.15
	7.43
	5.35
	3.57
	5.076
	11.11
	1.95
	6.35
	7.73
	2.12

	LSD (5%)
	0.24
	1.61
	1.68
	2.88
	3.06
	1.24
	1.99
	1.98
	1.15
	0.32

	P-Values
	*
	NS 
	**
	NS
	NS
	**
	NS
	NS
	*
	NS


* = significant (P<0.05), ** = very significant (P<0.01), DM = Dry Matter; CP = Crude Protein; NDF =Neutral detergent fiber; ADF = Acid Detergent Fiber; ADL = Acid detergent lignin; ME (MJ kg/DM) = Metabolizable energy mega Joule, IVDMD = In vitro Dry Matter Digestibility, H-cell = Hemi cellulose.
4. Conclusions and Recommendation
The study was conducted in West Hararghe zone mid to lowland agro-ecologies using 10 cowpea genotypes and two standard checks. Analysis of variance indicated a significant variation between cowpea genotypes. ILRI#11987 and ILRI#9333 genotypes produced the longest days to 50% flowering and the ILRI#25396 and ILRI#11976 genotypes shortest days. The late maturity genotypes were ILRI#12671 and ILRI#11987 whereas the early days to maturity were ILRI#11976 and Bole variety. ILRI#12671 and ILRI#9333 genotypes were produced the highest dry matter yield whereas the lowest dry matter yield from ILRI#25396 and Bole variety. Genotypes ILRI#9333 and ILRI#11987 are more grain yielders than the rest tested genotypes. Most disease and insects-tolerant genotypes were ILRI#11987, ILRI#9333, and ILRI#12671. In general, genotypes ILRI#9333 and ILRI#12671 is suggested for cultivation and usage as a supplement to ruminants fed on low-quality feeds due to its greater forage DM, crude protein, and grain yield and relatively better CP and IVDMD. 
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