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Introduction 
Maize (Zea mays L.) is a monoecious species that belongs to 

the grass family Graminae or Poaceae in the tribe Maydeae with a 
chromosome number of 2n=2x=20 and a male flower part (tassel) 
located at the top of the stem whereas female flower’s part (ears) 
located about midway down on the same plant [1]. Maize is the most 
important and broadly adapted cereals worldwide [2]. In most part of 
the world, maize is known as queen of cereals because it has the highest 
genetic yield potential among the cereals [3,4]. Globally, maize covered 
197 million hectares area with a production of 1148 million metric tons 
[5]. Maize is an important cereal crop for around 169 countries across 
North America, South America, Africa, Asia and Europe [6].  Maize 

straw yield, 1000 kernel weight and grain yield. Significant differences were obtained between the varieties on days 
to maturity, plant height, cob width, cob weight, number of grains per cob and grain yield. The correlation coefficient 
analysis showed a significant and very strong positive association of grain yield with cob diameter (r=0.90*). Cob 
diameter also had highly significant and very strongly positive association (r=0.98**) with cob weight. The maximum 
cob length (20.47cm), cob width (5.447cm), cob weight (350.4g) and 1000 kernel weight (410.3g) were recorded 
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Materials and Methods 
Experimental site description

The experiment was conducted in the Northwestern part of Ethiopia 
at Fogera National Rice Research and Training Center (FNRRTC) 
during 2021/22 in the irrigation cropping season. FNRRTC is located 
in Amhara Regional state, in the Northwestern part of Ethiopia, 607 
km far from Addis Ababa. The experimental site is found at Woreta 
and located 11058’ N latitude, 37° 41’ E longitude and at an elevation of 
1810m above sea level. Based on ten years’ average meteorological data, 
the annual rainfall, and mean annual minimum, maximum and average 
air temperatures are 1300mm, 11.5°C, 27.9°C and 18.3°C, respectively. 
The soil type is black Vertisol with pH of 5.90. The main water source 
for rain-fed crop production in the study area is rain-fall. Irrigation 
water from underground, rivers Rib and Gumara were also used in the 
off season for production of maize, tef, wheat, oat and vegetables as 
second crop after rice. 

Experimental materials and design

The treatments were consisted five improved maize varieties that 
obtained from Bako Agriculture Research Center and Amhara Seed 
Enterprise. Released maize varieties used for this study were BH-549, 
BH-540, BH-546, BH-660 and BH-661. The experiment was laid out 
in a randomized complete block design with three replications. The 
gross plot size of 20.25m2 (4.5m×4.5 m) having six rows with inter 
row spacing of 75cm and 30cm spacing between plant was used. The 
net plot size was 4.5 m × 3m (13.5 m. Th2
/Tf
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significant difference among maize varieties. In Contrary, Tolessa et al. 
(2016) found significant differences among evaluated maize varieties 
for their ear number per plant.

Cob Length (CL)

Analysis of variance showed that non-statistical difference was 
observed between the varieties for cob length. Though, numerical 
difference was recorded with range of 20.43cm (BH660) to 21.27cm 
(BH549). Similarly, Tolessa et al. (2016) evaluated the improved maize 
varieties for their adaptability at bule hora district of Southern Oromia 
Ethiopia and obtained a non-significant difference with cob length as 
ranged from 13.9cm to 12.2cm [17].  In Contrary, Tariku et al. (2022) 
found a highly significant difference among studied maize varieties for 
cob length value that ranged from 24.90 to 29.63cm.

Cob Diameter (COD)

Analysis of variance showed a highly significant difference between 
the varieties for cob diameter (Table 1). The highest cob diameter was 
recorded from the variety BH549 with the value of 5.447cm followed 
by the variety BH546 (4.88cm) (Table 2). Whereas, the lowest cob 
diameter was recorded with BH661 (4.60cm) succeeding by BH660 
(4.76cm) with overall mean value of 4.90cm (Table 2). In contrary, 
Tolessa et al. (2016) found a non-significant difference for cob diameter 
of five maize varieties with the overall mean value of 4.2cm and ranged 
from 4.2 to 4.4 cm.

Cob Weight (CW)

Analysis of variance showed a highly significant difference between 
the varieties for cob weight (Table 1). The highest cob weight was 
recorded from the variety BH549 with the value of 350.4g followed 
by the variety BH546 (300.5g) (Table 2). While, the lowest cob weight 
found from the variety BH661 (264.6g) succeeded by BH540 (289.4g) 
[18]. Similar findings were recorded by Kusa et al. (2022) that the main 
effect of variety significantly (P<0.01) affected cob weight of maize and 
with range of 92 to 152g.

Number of Grains per Cob (NGPC)

A highly significant difference between the varieties was found for 
number of grains per cob (Table1). The highest number of grains per 
cob recorded from the variety BH549 with the value of 617.2 followed 
by the variety BH661 (594.7) (Table 2). While, the lowest number of 
grains per cob found from the variety BH660 (531.9). Kusa et al. (2022) 
also found a highly significant difference on number of grains per cob 
from eight maize varieties with the minimum and maximum value of 
329.4 and 441.8, respectively. 

Thousand Kernel Weight (TKW)

The analysis showed a highly significant difference between the 
studied maize varieties for thousand kernel weight [19]. Thousand 
kernel weight ranged from 360.3g (BH661) to 416.3g (BH660) with 
the mean value 383.92g. Similarly, Kusa et al. (2022) found a highly 
significant difference on thousand kernel weight of maize varieties 
with the range of 223.1 to 277.5g. Tolessa et al. (2016) also obtained 
maximum value for 1000-grain weight from AMH851 (405.00 g), while 
the minimum value recorded with cultivar BH660 (295g).

Grain Yield (GY) 

Analysis of variance showed a highly significant difference 
between the varieties for grain yield (Table 1). The highest grain yield 
was recorded from the variety BH549 with the value of 6083kgha-1 
followed by the variety BH546 (4721kgha-1) and BH540 (4464kgha-
1) (Table 2) [18]. These three varieties provided 45.56% and 12.97% 
yield advantages over the national (4179kgha-1) average productivity 
of maize in the country, respectively (Table 3). While, the lowest grain 
yield was found from the variety BH660 (3101kgha-1) succeeded by 
BH661 (3454kgha-1). A significant difference also observed between 
the varieties for straw yield as ranged from 14.34 tha-1(BH549) to 18.94 
tha-1(BH661) (Table 1 and Table 4). The presence of such a range of 
variations in grain yield indicated the presence of genetic variation 
among the varieties which is the source of variability in genetic 
materials [20]. Similarly, Tariku et al. (2022) found a highly significant 
difference among studied maize varieties for grain yield that ranged 
from 1509kg (Melkasa-1Q) to 3284kg (Melkasa-6Q). Fuad et al. (2017) 
conducted study for evaluation of ten maize varieties in the midlands 
of Fedis district of Eastern Hararghe that found a significant grain yield 
difference at Umerkule location but not obtained a statistical difference 
on grain yield at Debine location.

Associations of studied traits with grain yield of maize

Cob diameter showed positive and highly significant association 
with grain yield of maize varieties (Table 5). Whereas, plant height 
also showed a highly significant negative association with grain 
yield of studied maize varieties at irrigation season of Fogera plain. 
These association, indicates that varieties named BH660 and BH661 
d5ate8highly sgraht 
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In contrary, Firezer (2019) found a positive significant correlation of 
grain yield with days to maturity, plant height and ear height.

Conclusion and Recommendations 
Maize is one of crucially important potential crops at irrigation 

season of Fogera plain. The analysis of variance revealed a significant 
difference (p <0.05) between the studied maize varieties on days to 
maturity, plant height, cob diameter, cob weight, number of grains per 
cob, straw yield, thousand kernel weight and grain yield. The present 
study indicated the presence of variability among varieties on most 
studied yield and yield-related traits. The mean of grain yield of BH 
549 (6083 kgha-1) and BH 546 (4721kgha-1) were superior varieties 
as compared to other varieties. Based on the average national maize 
productivity, these two varieties give additional 45.56% and 12.97% 
yield advantages over the national maize average productivity. 
Therefore, these two varieties could be recommended for irrigation 
season of Fogera district and similar agro ecologies. Additional 
demonstration works considering production packages at farmers’ 
fields with a larger plot size is crucially important to convince the 

Varieties Grain yield
qt/ha

Yield advantage over
national average (41.79qt/ha)

Yield
advantage in %

BH-540 44.64b 2.85 6.82%
BH546 47.21b 5.42 12.97%
BH549 60.83a 19.04 45.56%
BH660 31.01c -ve
BH661 34.54c -ve
Variety BH-549 had also showed the highest grain yield of 6083kg/ha followed by BH-546(4721kg/ha) and BH-540(4464kg/ha)

Table 3: Grain yield mean comparison.
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