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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 ower part (tassel)
located at the top of the stem whereas female ower’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. Signifcant diferences 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 coefcient
analysis showed a signifcant and very strong positive association of grain yield with cob diameter (r=0.90%*). Cob
diameter also had highly signifcant 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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e 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. e 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.
e soil type is black Vertisol with pH of 5.90. e 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
o season for production of maize, tef, wheat, oat and vegetables as
second crop a er rice.
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e treatments were consisted ve 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. e experiment was laid out
in a randomized complete block design with three replications. e
gross plot size of 20.25m? (4.5mx4.5 m) having six rows with inter
row spacing of 75cm and 30cm spacing between plant was used. e
net plot size was 4.5 m x 3m (13.5 m.  2/Tf0.0505m
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signi cantdi erence among maize varieties. In Contrary, Tolessa et al.
(2016) found signi cant di erences among evaluated maize varieties
for their ear number per plant.
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Analysis of variance showed that non-statistical di erence was
observed between the varieties for cob length.  ough, numerical
di erence 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-signi cant di erence with cob length as
ranged from 13.9cm to 12.2cm [17]. In Contrary, Tariku et al. (2022)
found a highly signi cant di erence among studied maize varieties for
cob length value that ranged from 24.90 to 29.63cm.
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Analysis of variance showed a highly signi cantdi erence between
the varieties for cob diameter (Table 1). e 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,
Tolessaetal. (2016) found a non-signi cantdi erence for cob diameter
of ve maize varieties with the overall mean value of 4.2cm and ranged
from 4.2 to 4.4 cm.
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Analysis of variance showed a highly signi cantdi erence between
the varieties for cob weight (Table 1). e 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 (264.69) succeeded by BH540 (289.4g)
[18]. Similar ndings were recorded by Kusa et al. (2022) that the main

e ect of variety signi cantly (P<0.01) a ected cob weight of maize and
with range of 92 to 152g.
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A highly signi cant di erence between the varieties was found for
number of grains per cob (Tablel). e 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 signi cant di erence on number of grains per cob
from eight maize varieties with the minimum and maximum value of
329.4 and 441.8, respectively.
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e analysis showed a highly signi cant di erence between the
studied maize varieties for thousand kernel weight [19].  ousand
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
signi cant di erence 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 (2959).
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Analysis of variance showed a highly signi cant di erence
between the varieties for grain yield (Table 1). e 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]. ese 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 signi cant di erence 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). e 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 signi cant
di erence 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 signi cant grain yield
di erence at Umerkule location but not obtained a statistical di erence
on grain yield at Debine location.
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Cob diameter showed positive and highly signi cant association
with grain yield of maize varieties (Table 5). Whereas, plant height
also showed a highly signi cant negative association with grain
yield of studied maize varieties at irrigation season of Fogera plain.

ese association, indicates that varieties named BH660 and BH661
d5ate8highly sgraht
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Table 3: Grain yield mean comparison.
Varieties Grain yield Yield advantage over Yield
qt/ha national average (41.79qt/ha) 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)

In contrary, Firezer (2019) found a positive signi cant correlation of

grain yield with days to maturity, plant height and ear height.

»
e ki nan™ p‘q&l\'{afi R

Maize is one of crucially important potential crops at irrigation
season of Fogera plain. e analysis of variance revealed a signi cant
di erence (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. e present
study indicated the presence of variability among varieties on most
studied yield and yield-related traits. e mean of grain yield of BH
549 (6083 kgha') and BH 546 (4721kgha) 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.
erefore, these two varieties could be recommended for irrigation
season of Fogera district and similar agro ecologies. Additional
demonstration works considering production packages at farmers’
elds with a larger plot size is crucially important to convince the

J Plant Genet Breed, an open access journal

Volume 8 « Issue 3 « 1000206


https://repository.cimmyt.org/bitstream/handle/10883/1035/75837.pdf?sequence=1&isAllowed=y
https://repository.cimmyt.org/bitstream/handle/10883/1035/75837.pdf?sequence=1&isAllowed=y
https://www.cabidigitallibrary.org/doi/full/10.5555/20230381765
https://www.cabidigitallibrary.org/doi/full/10.5555/20230381765

Citation: Bekis D (2024) Evaluation of Maize (Zea mays L.) Varieties for Irrigation Season at Fogera District of South Gondar Zone, Northwestern
Ethiopia. J Plant Genet Breed 8: 206.

Page 5 of 5

Abebe S (2019) Promotion of Highland Maize Varieties to the Selected Districts’
of Arsi Zone Oromia, Ethiopia. Developing Country Studies 9: 4.

4. Mekureyaw MF (2016) Identifcation and Characterization ofMaize
ChloroticMottle Virus and SugarcaneMosaic Virus Associated withMaize Lethal

J Plant Genet Breed, an open access journal Volume 8 « Issue 3 « 1000206


file:///C:\Users\omics\Downloads\47576-51138-1-PB.pdf
file:///C:\Users\omics\Downloads\47576-51138-1-PB.pdf
https://www.academia.edu/72053792/Identification_and_Characterization_of_Maize_Chlorotic_Mottle_Virus_and_Sugarcane_Mosaic_Virus_Associated_with_Maize_Lethal_Necrosis_Disease_in_Benishangul_Gumuz_and_Oromia_Regions_of_Ethiopia?uc-sb-sw=65942767
https://www.academia.edu/72053792/Identification_and_Characterization_of_Maize_Chlorotic_Mottle_Virus_and_Sugarcane_Mosaic_Virus_Associated_with_Maize_Lethal_Necrosis_Disease_in_Benishangul_Gumuz_and_Oromia_Regions_of_Ethiopia?uc-sb-sw=65942767
https://www.academia.edu/72053792/Identification_and_Characterization_of_Maize_Chlorotic_Mottle_Virus_and_Sugarcane_Mosaic_Virus_Associated_with_Maize_Lethal_Necrosis_Disease_in_Benishangul_Gumuz_and_Oromia_Regions_of_Ethiopia?uc-sb-sw=65942767
aostat/en/#data/QCL/visualize
aostat/en/#data/QCL/visualize
https://link.springer.com/chapter/10.1007/978-3-319-95354-0_5
https://link.springer.com/chapter/10.1007/978-3-319-95354-0_5
https://www.researchgate.net/profile/Derek-Byerlee/publication/282713287_Crop_yields_and_global_food_security_will_yield_increase_continue_to_feed_the_world_ACIAR_Monograph_No_158_Australian_Centre_for_International_Agricultural_Research/links/561fb21508ae70315b550bab/Crop-yields-and-global-food-security-will-yield-increase-continue-to-feed-the-world-ACIAR-Monograph-No-158-Australian-Centre-for-International-Agricultural-Research.pdf
https://www.researchgate.net/profile/Derek-Byerlee/publication/282713287_Crop_yields_and_global_food_security_will_yield_increase_continue_to_feed_the_world_ACIAR_Monograph_No_158_Australian_Centre_for_International_Agricultural_Research/links/561fb21508ae70315b550bab/Crop-yields-and-global-food-security-will-yield-increase-continue-to-feed-the-world-ACIAR-Monograph-No-158-Australian-Centre-for-International-Agricultural-Research.pdf
https://www.tandfonline.com/doi/full/10.1080/23311932.2019.1704136
https://www.tandfonline.com/doi/full/10.1080/23311932.2019.1704136
https://searchworks.stanford.edu/view/5757166
https://searchworks.stanford.edu/view/5757166
https://searchworks.stanford.edu/view/6509594
https://searchworks.stanford.edu/view/6509594
https://www.sciencedirect.com/science/article/abs/pii/S1369526603000426?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1369526603000426?via%3Dihub
https://link.springer.com/article/10.1007/s12571-011-0140-5
https://link.springer.com/article/10.1007/s12571-011-0140-5
https://link.springer.com/article/10.1007/s12571-011-0140-5
https://link.springer.com/article/10.1007/s00438-021-01807-9
https://link.springer.com/article/10.1007/s00438-021-01807-9
https://link.springer.com/article/10.1007/s00438-021-01807-9
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8436073/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8436073/
https://www.researchgate.net/profile/Dejen-Fentie-2/publication/365991076_Association_of_Agronomic_Traits_with_Grain_Yield_of_Lowland_Rice_Oryza_Sativa_L_Genotypes/links/638b54942c563722f23569f3/Association-of-Agronomic-Traits-with-Grain-Yield-of-Lowland-Rice-Oryza-Sativa-L-Genotypes.pdf
https://www.researchgate.net/profile/Dejen-Fentie-2/publication/365991076_Association_of_Agronomic_Traits_with_Grain_Yield_of_Lowland_Rice_Oryza_Sativa_L_Genotypes/links/638b54942c563722f23569f3/Association-of-Agronomic-Traits-with-Grain-Yield-of-Lowland-Rice-Oryza-Sativa-L-Genotypes.pdf
https://gjournals.org/GJAS/archive/vol-9-issue-1-2019/firezer.html
https://gjournals.org/GJAS/archive/vol-9-issue-1-2019/firezer.html
https://hal.science/hal-03640212/
https://hal.science/hal-03640212/
https://core.ac.uk/download/pdf/344751061.pdf
https://core.ac.uk/download/pdf/344751061.pdf
https://core.ac.uk/download/pdf/344751061.pdf
https://core.ac.uk/download/pdf/344751061.pdf
https://core.ac.uk/download/pdf/344751061.pdf
https://core.ac.uk/download/pdf/344751061.pdf
https://core.ac.uk/download/pdf/344751061.pdf
https://www.hindawi.com/journals/ija/2022/9690792/
https://www.hindawi.com/journals/ija/2022/9690792/
https://academicjournals.org/journal/AJAR/article-full-text/AF8E0F560178
https://academicjournals.org/journal/AJAR/article-full-text/AF8E0F560178

	Corresponding Author
	Abstract

