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Abstract

Garlic (Allium sativum L.) is the second most widely used Alli-
um next to onion with a wide area of adaptation and cultivation
throughout the world including Ethiopia. In despite of this, the pro-
duction and Productivity of the crop is low in the study area with
the lack of improved varieties. This study was conducted to eval-
uate the growth and yield performance of garlic varieties at two
farmers’ fields in Abayi Kuture and Raya Boda. The goal was to
identify high-yielding, disease-resistant/tolerant garlic varieties for
the highland Guji Zone. Four improved Garlic varieties Holetalocal,
Chefe, Tsedey, and Kuriftu and one Local check were evaluated. The
treatments were arranged in randomized completed block design
(RCBD) with three replications. Combined Analysis of variance indi-
cated highly significant differences (P< 0.01) among studied variet-
ies for Days to Maturity, Plant height, BW, Number of Cloves bulb?,
Marketable and Total Yield and Significant difference (P< 0.05) for
Leave Length and Clove Weight while non-significant (P>0.05) for
Leave number and Unmarketable yield. The highest marketable
yield (3918kgha) was recorded from Local check followed by Chefe
Variety (1263.7kgha) but the lowest yield (1144.6kgha?) from Ho-
leta Local Variety. GGE biplot analysis showed that PC1 and PC2
explained 99.10% and 0.90% of the GGE variance with Local check
best stability. So, the collection, evaluation and characterization of
landrace accessions will be necessary in the study area.
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Garlic is a small underground bulb crop. Botanically it is
known as Allium sativum and is a member of Alliaceae or Lili-
aceae family [21]. Garlic (Allium sativum L., 2n=16) belongs to
the family Alliaceae and is the second most widely used Allium
next to onion [17]. Garlic has a wide area of adaptation and
cultivation throughout the world [7]. Garlic is an ancient crop
originated in Central Asia and is distributed widely through-
out the temperate, warm temperate and boreal zones of the
northern hemisphere. The species has been already grown and
consumed in ancient Egypt and Rome. And China is by far the
largest producer of garlic, with around 20 million tons grown
annually accounting for over 81% of world outputs. India (4.6%)
and South Korea (1.4%) follow, with Egypt (1.2%) on fourth
place. Ethiopia is the seventh producer in the World by produc-
ing 222,548 tons annually [25].

Allium crops are planted in many parts of Ethiopia, including
East and West Gojam Zones of the Amhara Regional State and
it has been used long ago as vegetable and spice for flavoring
a variety of Ethiopian local dishes. And it is used as traditional
medicine for relief from any painful condition occurring inside

the body. Today, the importance of garlic is well known all over
the world, especially in pharmaceutical industries as well as bo-
tanicals against some plant diseases and insect pests [27].

Garlic is one of the most popular spices in the world. In the
First World War, garlic was widely used as an antiseptic to pre-
vent gangrene and today people use garlic to help prevent ath-
erosclerosis and improve high blood pressure [9]. It is reported
that in ancient Egypt, the workers who had to build the great
pyramids were fed garlic daily, and the Bible mentions that the
Hebrews enjoyed their food with garlic. It provides protection
against various types of cancers. Garlic is a wonder remedy for
treating fever, coughs, headache, stomach ache, hemorrhoids,
asthma and bronchitis, low as well as high blood sugar and
snakebites. Thus, garlic is a rich source of bioactive compounds,
which meets the basic nutritional needs of an individual in day-
to-day life [21].Garlic is widely cultivated throughout the world
including Ethiopia. According to Tewodros et al., 2014 the total
area under cultivation in the world was 1,199,929 ha with a pro-
duction of 17,674,893 tones where as in Ethiopia, CSA 2018/19
states that area under production reaches 21,754.49ha and the
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production is estimated to be production 1,957,400.45 [4]. Dur-
ing cropping season the total area under production reaches
15,979.54ha and the production is estimated to be 1,149,446.97
quintals (EAA, 2021).

In Ethiopia, Garlic is adapted to cool climates as high as 3000
masl and large sized bulbs are produced in cool highlands of
North Shewa, Arsi, North Gondor, Bale and sidama. Rain falls
about 600 to 700mm and optimum temperature 12°c to 24°c
are required during growing period. Garlic withstands moder-
ate frost and well-drained soils. Soils with high organic matter
content are preferred due to their increased moisture and nu-
trient holding capacity, and less to prone to crusting and com-
paction. Suitable soil pH for garlic production ranges between
6.0 to7.5 [2].

Genetic diversity is required for populations to adapt to envi-
ronmental changes. Large populations of naturally out breeding
species usually have extensive genetic diversity, but it is usually
reduced in populations and species of conservation concern [1].
Climate can have a significant impact on garlic flower stalk for-
mation as well as garlic taste [21]. Characterization is of funda-
mental importance in diversity studies in a variety of different
ways. For evaluation of species diversity, it is essential that in-
dividuals can be classified accurately. The identification of taxo-
nomic units and endangered species, whose genetic constitu-
tion is distinct from their more abundant relatives, is important
in the development of appropriate conservation strategies. In
the population studies, molecular tools like molecular markers
or genetic markers are being used to identify whether the two
individuals are from the same species or are from the specific
parents and estimating the degree of relatedness among indi-
viduals [1].

Even though, Garlic is one of the main Alliums vegetable
crops known worldwide with respect to its production and eco-
nomic value, and it is used as a seasoning in many foods world-
wide and without garlic; many of our popular dishes would
lack the flavor and character that make them favorites [8], the
production and Productivity of the crop low in the study area.
The lack of improved varieties and proper garlic production in
highland area of Guji Zone is also other constraints. By consid-
ering these problems of garlic production and Productivity in
the study area, and Suitable agro-ecology in highland area of
Guji Zone, there is lack of research activity conducted to evalu-
ate the adaptability of garlic varieties. In order to increase its
production and productivity and to increase income of farmers,
it is important to conduct adaptability of improved garlic vari-
eties to highland area of Guji Zone. Therefore, this study was
conducted with objective of to evaluate, and select the best
performing, high yielding and disease resistant/tolerant garlic
varieties for the study areas of Guji Zone.

Materials and Methods
Description of the Experimental Site

The field experiment was carried out during the 2021 and
2022 cropping season at Abayi Kuture and Raya boda on- farm.
The first experimental site was located at Bore district (Abayi
Kuture) kebele. The second experimental site was located at
Anna sora district, (Raya Boda) kebele at the distance of about
30 km east of the town of Bore in Raya Boda ‘Kebele’ just on the
side of the main road to Addis Ababa via Adola town.

Treatments and experimental Design

The experiment was consisted four improved Garlic variet-
ies; Holeta local, Chefe, Tsedey and Kuriftu which brought from
Ethiopian Agriculture Research Institute, Debre Zeit Agricultural
research Center and one local check. The treatments were ar-
ranged in Randomized Completed Block Design (RCBD) with
three replications. A plot size of 2 m x 1.5 m and spacing of
30cm and 20cm between rows and plants respectively as well
as five rows per plot and 50 cloves per plot were used. The three
middle rows used for data collection whereas disease data col-
lected from the whole plot. Fertilizer rates of 200 kg ha NPSB
and 150 kgha™ Urea was applied. Urea was applied in split. All
relevant management practices were carried out following the
recommendation of the crop.

Data Collected

The following data were collected and analyzed over year
and location. phenology: Days to physiological maturity,
Growth: Plant height PH (cm), Leaf length (LL) (cm), Number
of leaves per plant (LN), Yield and yield component: Average
bulb weight (g), Number of cloves per bulb, Clove weight per
bulb (g), Marketable yield (kg/ha), Unmarketable yield (kg/ha),
Total yield (kg/ha) and Garlic rust disease scored using 0-5 scor-
ing scales should be pre transformed to percentage value de-
scribed as 1(0%), 2(15%), 3(50%), 4(85%) and 5(100%) and then
percentage values should be transformed and Arc Sine before
statistical analysis.

Data Analysis

The collected data were analyzed by using Gen stat 18" edi-
tion software and mean separation by using LSD test at 5% level
of significant.

Result and Discussion
Days Maturity

Similar to Yebirzaf et al. (2017) research, in the study there
was a highly significant difference among varieties (P< 0.01)
for days to maturity over a year and location, while it was non-

Table 1: The overall locations and year Analysis of Variance for different phenology, Growth, Yield and yield components of Garlic varieties in

2021/22 cropping season.

sV Parameters

DM PH LL NL BW NCB cw Mydkgha Unmydkgha | Tydkgha

Var 29.85** 59.02** 45.48* 3.34ns 21.63* 337.79* 0.63** 1761.24* 22.78ns
1839.08*
100.37ns

Rep 4.01ns 11.38ns 17.61ns 0.61ns 22.89ns 55.59ns 0.32ns 40.40ns 22.75ns
Loc 232.06** 172.55* 109.35* 1.35ns 742.64*% | 165.66* | 2.41%*%* 923.70* 1.90ns 1009.42*
Year 1881.60** 1253.55%* 0.00ns 0.00ns 775.22* | 441.18* | 0.02ns 783.51* 204.72** 187.26ns
Var*Loc 24.35* 26.53ns 10.08ns 1.65ns 30.90ns 25.39ns | 0.16ns 17.19ns 22.23ns 54.47ns
Var*Yr 7.39ns 134.35%* 0.00ns 0.00ns 90.08* 62.38* 0.12ns 207.38ns 76.01* 317.01*
Var*Loc*Yr 6.16ns 70.21ns 0.00ns 0.00ns 56.68ns 27.45ns 0.25ns 201.38ns 53.49ns 83.98ns

Where, * = significant at (P<0.05), and **= significant at (P< 0.01), DM = number of days from emergence to physiological maturity, PH= Plant Height, NL=
Number of Leaf, LL= Leaf length, BW= Bulb Weight, NCB= Number of Clove per Bulb, CW= Clove Weight, Mydkgha = Marketable Yield in Kilogramper hectare,
Unmykgha = Unmarketable Yield in Kilogramper hectare, Tydkgha=Total Yield in kilogram per hectare

Submit your Manuscript | www.austinpublishinggroup.com

Austin J Plant Bio 10(1): id1048 (2024) - Page - 02




Austin Publishing Group

Table 2: The overall locations and year (AbayiKuture and Raya Boda) mean values of phenology, Growth, Yield and yield components of Garlic

varieties in 2021/22 cropping season.

Parameters

Varieties DM PH LL NL BW NCB CW | Mydkgha @ Unmydkg/ha | Tydkg/ha | DS%
Kuriftu 134.42a 55.21ab 39.63ab 6.79a | 16.62b | 19.85c | 1.71ab | 1232b 466 1697b 19.44
Local 131.5b 56.19a 38.08bc 563b | 28.99a | 29.05a 1.81a 3918a 536 4455a 31.20
Chefe 131.5b 50.83b 36.67¢ 6.33ab | 17.81b 16.92c | 1.71ab = 1264b 704 1967b | 43.77
Holeta Local 133.42ab 52.27ab 41.42a 6.00ab | 17.3b  16.38c | 1.43bc 1145b 321 1466b 8.79
Tsedey 134.83a 54.73ab 37.13¢ 5.5b 18.27b  23.96b = 1.26c 1205b 526 1731b 19.44
Means 133.13 53.85 38.58 6.05 19.80 = 21.23 1.59 1753 511 2263 24.50
LSD (5%) 3.00 6.42 3.49 1.39 6.39 5.62 0.49 1122 556 1308 25.9
cv 19 10.10 7.7 19.6 27.6 226 | 26.40 547 931 494 12.78

Where, * = significant at (P<0.05), and **= significant at (P< 0.01), CV = coefficient of variation, DM = number of days from emergence to physiological maturity,
PH= Plant Height, NL= Number of Leaf, LL= Leaf length, BW= Bulb Weight, NCB= Number of Clove per Bulb, CW= Clove Weight, Mydqtha = Marketable Yield in
kilogram per hectare, Unmyqtktha = Unmarketable Yield in kilogram per hectare, Tydqtha=Total Yield in kilogram per hectare DS= Disease Severity. Mean values
sharing the same letter in each column for each factor have no-significant difference at 5% probability according to Duncan Multiple range test at 5% level of
significance; CV (%) = Coefficient of variation, LSD (5%) = Least significant difference at5% probability.

significant for their interaction (Table 1). The highest mean
(134.83) days to maturity recorded from Tsedey followed Ku-
riftu varieties, while the lowest (131.5) came from local check
and chefe varieties (Table 2).

Plant Height

The experiment showed a highly significant difference (P<
0.01) for plant height for varieties, year, and variety-to-year in-
teraction, a significant difference (P< 0.05) for location, and a
non-significant difference for variety-to-location to year inter-
action (Table 1). Similar findings were also reported by Asfand
et al. (2019), as there was a significant difference between his
treatments regarding plant height throughout their life cycle.
The highest mean (56.19) was recorded from the local check,
followed by Kuriftu (55.21) and Tsedey (54.73), while the lowest
(50.83) was from the chefe varieties (Table 2).

Leaf Length

Analyzed data from the experiment showed a significant
difference for leaf length (P< 0.05) for both location and year,
while non-significant for other sources of variation (Table 1).
The highest mean values for leaf length were recorded from
Holeta Local (41.42) followed by Kuriftu (39.63) varieties, while
the lowest leaf length was 36.67 from Chefe Variety (Table 2).

Leave Number

Analyzed data also showed that there was no significant dif-
ference in leaf number per plant between treatments. On the
other hand, Weldemariam et al. (2017) reported that there was
a significant difference between his treatments. Even though
the result was statistically non-significant, there was numeri-
cal significance (Table 1). The highest result was recorded from
Kuriftu (6.79), followed by Chefe (6.33), while the lowest result
was recorded from Tsedey Variety (Table 2).

Bulb Weight

The analyzed data revealed a highly significant difference
for bulb weight (P< 0.01) for varieties, year, and location and a
significant difference at (P< 0.05) for the interaction of variety
- location, while showing a non-significant difference for other
source variation (Table 1). Sandhu et al. (2015) also reported a
similar result from their studies, as bulb weight per plant is the
most important yield-contributing component, and it showed
much variability in garlic genotypes. The highest mean value for
this trait was recorded from the local check (28.99), followed by
the Tsedey variety (18.27) (Table 2).

Number of Clove per Bulb

The analyzed data also showed a highly significant difference
(P< 0.01) for variety and year and a significant difference (P<
0.05) for location and variety-to-year interaction, while being
non-significant for other sources of variation studied under this
experiment (Table 1). Similar findings were reported by Mu-
hammad et al. (2018), as there was a clear and significant varia-
tion in the number of cloves per bulb of different varieties. The
highest mean values for this trait were recorded from the local
check (29.05), followed by the Tsedey variety (23.96) (Table 2).

Cloves Weight

Analyzed data showed significant differences (P< 0.05) for
clove weight between treatments while non-significant differ-
ences for other sources of variation (Table 1). Similar results
were also reported by Fikru and Fikreyohannes (2019), but Te-
wodros et al. (2014), reported in contrast to this result in his
findings. The highest mean values for clove weight were record-
ed from the local check (1.81), followed by Kuriftu and chefe
variety (1.71) (Table 2).

Marketable Yield

Combined analysis of variance result showed highly signifi-
cant differences (P< 0.01) for marketable yield per hectare and
non-significant differences for other sources of variation (Table
1). The overall analyzed data indicated that the local check was
superior over theimproved varieties in terms of marketable
yield per hectare. The highest marketable yield (3918.3kgha-1)
was recorded from the local check, while the lowest marketable
yield (1144.6kgha-1) was recorded from Holeta local varieties.
Chefe (1263.7kgha?) and Kuriftu (1231.6kgha™) varieties were
ranked second and third by their marketable yield per hectare,
respectively (Table 2). Similar result was reported by Sandhu et
al. (2015), as the observed variation in the characters studied
among all the genotypes were due to effect of genotypes and
environment. The range of mean values based on phenotype
expression could represent an approximate estimate of the
variation or magnitude of divergence present among different
genotypes.

Unmarketable Yield

Analyzed data showed non-significant differences between
treatments while significant differences (P< 0.05) for year and
interaction of variety with year (Table 1). Even though there
was no statistically significant difference between the evaluated
treatments, there was a numerical variation. The highest un-
marketable yield (703.6 kgha™) was recorded from Chefe, while
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Figure 1: GGE biplot analysis for Stability study.

the lowest unmarketable yield (3.21 gtha) was from Holeta lo-
cal varieties (Table 2).

Disease Reaction

The highest disease severity mean percentage (43.77%) was
scored from chefe variety while lowest (8.79%) from Holeta lo-
cal variety (Table 3).

Stability

The GGE biplot analysis showed that PC1 and PC2 explained
99.10% and 0.90% of the GGE variance, respectively (Figures
1). Figure 1 helps visualize the marketable yield performance
and stability of improved Garlic varieties and Local check. Ac-
cordingly, the GGE biplot showed that the Local check was in
the first concentric circle, closer to the horizontal line, whereas
others away from the mean vertical line, which indicates this
Local check was stable and had a high yielder among tested va-
rieties. The important feature of the GGE biplot is the Average
Environment Coordinates (AEC) view of varieties to identify de-
sirable varieties in an ideal environment. Varieties proximal to
the arrow at the center of the concentric circles (ideal varieties)
are assumed to be suitable. The important factor was that GGE
biplot was the best way to visualize the interaction patterns be-
tween genotypes and environments (Yan and Kang, 2003).

Conclusion and Recommendation

The combined analysis of variance showed significant differ-
ences among varieties for all studied parameters, unless for the
number of leaves and unmarketable yield parameters. The ob-
served variation in the characters studied among all the Variet-
ies were due to effect of genotype and environment. The local
check was superior to all improved varieties in terms of Plant
Height and Yield and Yield components and also showed best
stable in tested environment to tested varieties. Even though
the highest recorded marketable yield was not satisfied, based
on the recorded data, the trial was completed by giving the
following future research outlook: The superiority of the local
check to improved varieties shows that there might be a high
yield of landrace accessions in the study area. So, the collection
and characterization of landrace accessions will be necessary in
the study area.

References

1. Abhilash Nair, Anil Khar, Amandeep Hora, Malik CP. Garlic: Its
Importance and Biotechnological Improvement LS. An Interna-
tional Journal of Life Sciences. 2013; 2: 72-89.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Asfaw Z. Crop Production and management of major vegetable
crops in Etiopia. 2015; 1.

Brewster JL. Onions and other vegetable Alliums. CAB Interna-
tional, Wallingford, UK. 1994; 236.

CSA (Central Statistical Agency). The Federal Democratic Repub-
lic of Ethiopia Central Statistical Agency Agricultural Sample Sur-
vey.) Volume I. Report on Area and Production of Major Crops
(Private Peasant Holdings, Meher Season. STATISTICAL BULLE-
TIN. 2019; 589.

CSA (Central Statistical Agency). The Federal Democratic Re-
public of Ethiopia Central Statistical Agency Agricultural Sample
Survey Volume | Report On Area and Production of Major Crops
(Private Peasant Holdings, Meher Season) Statistical Bulletin.
2014; 532.

Currah L, Rabinowitch HD. Allium Crop Science: Recent Advanc-
es, CABI publishing. 2002; 329-515.

Dejen Bekis. Genetic Variability, Heritability and Genetic Ad-
vance for Yield and Yield Related Traits in Garlic (Allium sativum
L.) Genotypes. AJAR, American Journal of Agricultural Research.
2020.

Diriba-Shiferaw. Review of Management Strategies of Con-
straints in Garlic (Allium sativumL.) Production. The Journal of
Agricultural Sciences. 2016; 11: 186-207.

De La Cruz Medina J, Garcia HS. FAO (Food and Agriculture Orga-
nization). Garlic: Post-harvest Operations Organization: Instituto
Tecnologico de Veracruz. Edited by: Danilo Mejia, PhD - Agricul-
tural and Food Engineering Technologies Service (AGST). 2007.

FAOSTAT (Food and Agriculture Organization). 2011.

Fikru Tamiru and Fikreyohannes Gedamu. Response of Gar-
lic (Allium sativumL.) Growth and Bulb Yield to Application of
Vermicomposting and Mineral Nitrogen Fertilizers in Haramaya
District, Eastern Ethiopia. East African Journal of Sciences. 2019;
13:159-168.

Hamma IL, lbrahim U, Mohammed AB. Growth, yield and eco-
nomic performance of garlic (Allium sativum L.) as influenced
by farm yard manure and spacing in Zaria, Nigeria. Journal of
Agricultural Economics and Development. 2013; 2: 001-005.

Hassan AH. Improving Growth and Productivity of two Garlic
Cultivars (Allium sativum L.) Grown under Sandy Soil Conditions.
Middle East Journal of Agriculture Research. 2015; 4: 332-346.

Jones RN. Cytogenetics. In: Rabinowitch HD, Brewster JL. (eds.),
Onions and Allied crop Volume 1. Botany, Physiology and Genet-
ics CRC Press, Inc. Boca Raton, Florida. 1990; 103-124.

Lemma D, Herath E. Agronomic Studies on Allium. In: Horti-
cultural Research and Development in Ethiopia. 1-3 December
1992. Institute of Agricultural research and food and Agricultur-
al Organization. Addis Ababa, Ethiopia. 1994; 139-145.

Messiaen CM, Rouamba A, Allium sativum L. Record from
PROTA4U. Grubben, G.J.H. & Denton, O.A.(Editors). PROTA
(Plant Resources of Tropical Africa/Ressources végétales de
I'’Afriquetropicale), Wageningen, Netherlands. 2004.

MOALR (Ministry of Agriculture and livestock Resource). Minis-
try of Agriculture and livestock Resource.Plant variety Release,
Protection and Seed quality control Directorate. Crop Variety
register. Addis Ababa, Ethiopia. 2017.

Muhammad |, Shafiullah, Muhammad I, Faraz Ali S, Abid K. Com-
parison of Different Garlic (Allium Sativum) Varieties for Yield
and Yield Components Grown at Agriculture Research Station,
Buner. Int J Environ Sci Nat Res. 2018; 13: 555873.

Submit your Manuscript | www.austinpublishinggroup.com

Austin J Plant Bio 10(1): id1048 (2024) - Page - 04


https://www.indianjournals.com/ijor.aspx?target=ijor:lsijls&volume=2&issue=1&article=010
https://www.indianjournals.com/ijor.aspx?target=ijor:lsijls&volume=2&issue=1&article=010
https://www.indianjournals.com/ijor.aspx?target=ijor:lsijls&volume=2&issue=1&article=010
https://www.semanticscholar.org/paper/PRODUCTION-AND-MANAGEMENT-OF-MAJOR-VEGETABLE-CROPS-Derso-Zeleke/34079ea52cfd35e1229cf564b765e8852dde73de
https://www.semanticscholar.org/paper/PRODUCTION-AND-MANAGEMENT-OF-MAJOR-VEGETABLE-CROPS-Derso-Zeleke/34079ea52cfd35e1229cf564b765e8852dde73de
https://www.scirp.org/reference/referencespapers?referenceid=1706674
https://www.scirp.org/reference/referencespapers?referenceid=1706674
https://www.cabidigitallibrary.org/doi/book/10.1079/9780851995106.0000
https://www.cabidigitallibrary.org/doi/book/10.1079/9780851995106.0000
https://jas.sljol.info/articles/10.4038/jas.v11i3.8172
https://jas.sljol.info/articles/10.4038/jas.v11i3.8172
https://jas.sljol.info/articles/10.4038/jas.v11i3.8172
https://www.researchgate.net/publication/373579945_Growth_yield_and_economic_performance_of_garlic_Allium_sativum_L_as_influenced_by_farm_yard_manure_and_spacing_in_Zaria_Nigeria
https://www.researchgate.net/publication/373579945_Growth_yield_and_economic_performance_of_garlic_Allium_sativum_L_as_influenced_by_farm_yard_manure_and_spacing_in_Zaria_Nigeria
https://www.researchgate.net/publication/373579945_Growth_yield_and_economic_performance_of_garlic_Allium_sativum_L_as_influenced_by_farm_yard_manure_and_spacing_in_Zaria_Nigeria
https://www.researchgate.net/publication/373579945_Growth_yield_and_economic_performance_of_garlic_Allium_sativum_L_as_influenced_by_farm_yard_manure_and_spacing_in_Zaria_Nigeria
https://www.curresweb.com/mejar/mejar/2015/332-346.pdf
https://www.curresweb.com/mejar/mejar/2015/332-346.pdf
https://www.curresweb.com/mejar/mejar/2015/332-346.pdf
https://juniperpublishers.com/ijesnr/IJESNR.MS.ID.555873.php
https://juniperpublishers.com/ijesnr/IJESNR.MS.ID.555873.php
https://juniperpublishers.com/ijesnr/IJESNR.MS.ID.555873.php
https://juniperpublishers.com/ijesnr/IJESNR.MS.ID.555873.php

Austin Publishing Group

19.

20.

21.

22.

23.

24,

Rubatzky VE, Yamaguchi M. World Vegetables, Principles, Pro-
duction and Nutritive Values. Second edition. Chapman and
Hall. International Thomson publishing, New York, USA. 1997,
843.

Sandhu AS, Brar PS, Dhall RK. Variability of Agronomic and Qual-
ity Characteristics of Garlic (Allium SativumL.) Ecotypes. 2015.

Sethi Neeraj, Kaura Sushila, Dilbaghi Neeraj, Parle Milind and
Pal Minakshi. Garlic: A pungent wonder from nature. Int Res J
Pharm. 2014; 5: 523-529.

Singh SR. Character association and path analysis in garlic (Al-
lium sativum L.) for yield and its attributes. SAARC Journal of
Agriculture. 2014; 11: 45-52.

Tewodros Bezu, Fikreyohannes Gedamu, Nigussie Dechassa,
and Mulatua Hailu. Registration of ‘Chelenko I’ Garlic (Allium
sativum L.) Variety. East African Journal of Sciences, Haramaya
University, P. O. Box 138, Dire Dawa, Ethiopia. 2014; 8: 71-74.

Wayne J McLaurin. (Retired), Department of Horticulture; David
Adams, Garlic Production for the Gardener Department of Ento-
mology; Taft Eaker, Department of Plant Pathology Reviewed by
Robert Westerfield London. 1905.

25.

26.

27.

28.

Weldemariam Seifu Gessesew, Tsion Yemane Gebreslassie.
Evaluating Garlic (Allium sativum L.) Growth Parameters with
Different Mulching under Irrigation in Fiche Condition, Ethiopia,
Salale University. 2017.

Welsh JR. Fundamentals of Plant Genetics and Breeding, John
Willey and Sons, New York. 1981; 290.

Yebirzaf Yeshiwas, Belete Negash. Genetic Variability, Heritabil-
ity and Genetic advance of Growth and Yield Components of
Garlic (Allium sativm L.) Germplasms. College of Agriculture and
Natural resources, Debre Markos University, P.O. Box 269 Debre
Markos, Ethiopia. Journal of Biology, Agriculture and Health-
care. 2017; 7: 21.

Yebirzaf Yeshiwas, Belete Negash, Tegibew Walle, Yohaness Ge-
laye, Abayneh Melkeand Kassahun Yissa. Collection and charac-
terization of garlic (Allium sativm L.) germplasm for growth and
bulb yield at Debre Markos, Ethiopia. 2017.

Submit your Manuscript | www.austinpublishinggroup.com

Austin J Plant Bio 10(1): id1048 (2024) - Page - 05


https://www.scirp.org/reference/referencespapers?referenceid=2874958
https://www.scirp.org/reference/referencespapers?referenceid=2874958
https://www.scirp.org/reference/referencespapers?referenceid=2874958
https://www.scirp.org/reference/referencespapers?referenceid=2874958
https://www.researchgate.net/publication/282267857_Variability_Of_agronomic_and_quality_characteristics_of_garlic_Allium_sativum_L_ecotypes
https://www.researchgate.net/publication/282267857_Variability_Of_agronomic_and_quality_characteristics_of_garlic_Allium_sativum_L_ecotypes
https://www.researchgate.net/publication/284450996_GARLIC_A_PUNGENT_WONDER_FROM_NATURE
https://www.researchgate.net/publication/284450996_GARLIC_A_PUNGENT_WONDER_FROM_NATURE
https://www.researchgate.net/publication/284450996_GARLIC_A_PUNGENT_WONDER_FROM_NATURE
https://www.researchgate.net/publication/269823006_Character_association_and_path_analysis_in_garlic_Allium_sativum_L_for_yield_and_its_attributes
https://www.researchgate.net/publication/269823006_Character_association_and_path_analysis_in_garlic_Allium_sativum_L_for_yield_and_its_attributes
https://www.researchgate.net/publication/269823006_Character_association_and_path_analysis_in_garlic_Allium_sativum_L_for_yield_and_its_attributes
https://core.ac.uk/download/pdf/234662454.pdf
https://core.ac.uk/download/pdf/234662454.pdf
https://core.ac.uk/download/pdf/234662454.pdf
https://core.ac.uk/download/pdf/234662454.pdf
https://core.ac.uk/download/pdf/234662454.pdf
https://core.ac.uk/download/pdf/234662454.pdf
https://www.researchgate.net/publication/324130763_Collection_and_characterization_of_garlic_Allium_sativm_L_germplasm_for_growth_and_bulb_yield_at_Debre_Markos_Ethiopia
https://www.researchgate.net/publication/324130763_Collection_and_characterization_of_garlic_Allium_sativm_L_germplasm_for_growth_and_bulb_yield_at_Debre_Markos_Ethiopia
https://www.researchgate.net/publication/324130763_Collection_and_characterization_of_garlic_Allium_sativm_L_germplasm_for_growth_and_bulb_yield_at_Debre_Markos_Ethiopia
https://www.researchgate.net/publication/324130763_Collection_and_characterization_of_garlic_Allium_sativm_L_germplasm_for_growth_and_bulb_yield_at_Debre_Markos_Ethiopia

	Abstract 
	Introduction
	Materials and Methods 
	Description of the Experimental Site 
	Treatments and experimental Design 
	Data Collected 
	Data Analysis 

	Result and Discussion 
	Days Maturity 
	Plant Height 
	Leaf Length 
	Leave Number  
	Bulb Weight 
	Number of Clove per Bulb 
	Cloves Weight  
	Marketable Yield 
	Unmarketable Yield  
	Disease Reaction 
	Stability

	Conclusion and Recommendation 
	References
	Table 1
	Table 2
	Figure 1

