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Abstract: A field study was carried out
at the Experimental Research Farm ,
Faculty = of  Agriculture,  Sohag
University during two consecutive
seasons of 2006/2007 and 2007/2008 to
evaluate thirteen Garlic ecotypes
collected from different area of Egypt
under newly reclaimed land. The results
showed significant differences among
these ecotypes for all studied
characters. Elgharbia ecotype was the
tallest plant, Aswan ecotype was the
largest for bulb diameter, Sids 40 was
the best for plant fresh weight and
weight of cloves/bulb. Bani  Sweif
ecotypes gave the highest bulbing ratio
while Assiut ecotype gave the lowest.

However, Sids 40 had the least number
of cloves/bulb, Elgharbia ecotype gave
the highest value for total soluble solids
and the highest yielding was obtained
from Sids 40. Also, Onion Yellow
Dwarf Virus (OYDV) disease infection
was studied for these garlic ecotypes.
Elbehera, Elwady and El-faiyum
showed light degree of symptoms.
While, medium degrees of symptoms
were found in Sids 40, Gehena, Sohag,
Qena and Aswan ecotypes. The
heaviest degrees of symptoms for
OYDV were found on plants of Tabhrir,
Elgharbia, Bani swief and Assiut
ecotypes.
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Introduction

Allium sativum is a diploid
species  (2n=2X=16), which
cultivation is historically dated back
to 3000 years B.C. (Figliuolo et al.,
2001). It is generally sterile and
thus propagated by cloves. The
origin of garlic is considered to be
Central Asia from where it has
spread to west, south and east of
Asia (Etoh et al., 2001).

Garlic (Allium Sativum L.) is
cultivated as vegetable crop and
also for its medicinal properties. It
lowers total plasma cholesterol,
reduces Dblood pressure and
decreases  platelet  aggregation
(Sterling and Eagling, 2001). Most
of the medicinal effects of garlic are
attributable to a sulfur compound
known as allicin (Schulz et al.,
1998).
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Many  investigations  were
carried out on the different garlic
ecotypes and differences were
reported in protein (Kevresan et al.,
1997) or in morphological charac-
ters. Gvozdanovic-Varga et al.,
(2002) studied the variability of
characteristics of ecotypes of winter
and spring garlic collected in the
Vojvodina Province, Yugoslavia.
The analysis showed that winter
and spring ecotypes significantly
varied in respect to the number of
outer leaves of the bulb, bulb mass,
clove mass, number of cloves, dry
matter content and vyield. Highly
significant variability was found
among the ecotypes of spring garlic
for the height of the aboveground
part and the number of leaves.

Twenty-four garlic  ecotypes
collected from the main cultivation
areas of Iran were evaluated for
their  genetic  diversity by
Baghalian Kambiz et al.(2005). The
studied morphological characters
were: bulb mean weight, clove
mean weight and clove number per
bulb. A significant  positive
correlation between clove and bulb
mean weight as well, negative
correlation between clove mean
weight and clove number were
detected.

Islam et al., (2004) used 22
garlic genotypes of local origin in
Bogora (Bangladesh). The results
indicated that the germplasm
differed significantly as to the
different morphological attributes,
yield and other desirable traits.
Ecotypes varied in plant height,
number of cloves/bulb, individual
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bulb weight, and in length and
width of individual bulb. However,
there was no significant difference
in number of leaves/plant.

The reduction in yield and
quality of product due to virus
infection is a serious economic
problem now. Garlic can be often
infected with Onion Yellow Dwarf
Virus (OYDV) Potyvirus. Biolog-
ical and molecular characterization
of viruses infected Allium crops
were reviewed by Van Dijk (1993);
Diekmann (1997); and Chen et al.
(2001). Reduction on vyield and
quality of garlic production is
managed within the certification
scheme including recovery of garlic
and virus indexing (Walkey et al.
1987; Szyndel et al. 1994; Lot et al.
1998 and Dovas et al., 2001).
OYDV has been distributed
worldwide including Egypt (El-
Kewey et al. 2004 and Mahmoud et
al., 2007).

The aim of this work was to
evaluate genetic diversity of some
Egyptian garlic ecotypes collected
from different location in Egypt
grown in newly reclaimed land
under Sohag conditions.

Materials and Methods

A total of 13 (12 produced from
Egyptian garlic and sids 40) clones
were collected from different areas
in Egypt. The experiment was
performed in the Experimental
farm, Faculty of Agriculture, Sohag
University during two consecutive
seasons of 2006/2007 and 2007/
2008 in a reclaimed soil.
Geographical origin of thel3 garlic
ecotypes are listed in Table 1.
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Table(1): Geographical origin of garlic ecotypes

Ecotype code Name location Ecotype Region Originated
region code
1 Sids 40 8 Bani Swief
2 Gehena 9 Elminia
3 Tahrir 10 Aswan
4 Sohag 11 Assiut
5 Qena 12 Elwady El-Gaded
6 Elbehera 13 El-Faiyum
7 Elgharbia

Garlic ecotypes were arranged
in a complete randomized block
design with three replicates. Each
experimental plot consisted of 5
ridges (60 cm wide and 3.5m long).
The plot area was 10.5m?
(1/400fed.). The cloves were
planted on both sides of each ridge
at 10 cm apart on the 5 ™ of October
in both seasons. Normal cultural
practices of soil preparation,
irrigation and fertilization were
followed. Garlic plants were
harvested on the first week of April
in 2006 and 2007 seasons. Data
were recoded on 15 plants
randomly  taken from each
experimental plot to determine the
following characters:

1-Plant height (cm)
2- Number of leaves/plant.
3-Average cured bulb diameter (cm).

4- Average curd bulb height (cm)

95

5-Bulbing ratio (neck diameter/bulb
diameter);calculated as described by
Mann(1952).

6- Plant fresh weight (g)

7- Number of cloves/bulb
8-Weight of cloves/bulb (g)
9- Total soluble solids (T.S.S.)

10-Curd vyield (ton/fed.), garlic
plants were cured for two weeks and
weighted.

Determination of onion dwarf
virus diseases (OYDV).

Garlic cloves of the 13 ecotypes
which taken from the harvested
plants in second season 2008 were
cultivated in  greenhouse to
determine the sensitivity to OYDV.
At three or four weeks after
germination, the frequency of viral
disease symptoms was determined
and the degree of disease symptoms
was classified into four grads by
visual examination: heavy (H),
medium (M), Light (L) and none
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(N). On the other hand, leaf
samples were taken and the
presence of OYNV was detected by
DAS-ELISA technique according
to Clark and Adams (1977). One
gram of garlic leaf was
homogenized in 5 ml extraction
buffer, and then the extract was
used as antigen. 200 ul of extract
per well was added to the ELISA
plate (three well per treatment)
previously coated with 200 pl
OYDV immunoglobiolin (1/1000
dilution) and incubated overnight at
4°C. Alkaline phosphatase conjug-
ated immunoglobiolin was added at
1/2000 dilution and incubated for 3
h at 37 °C. Plates were washed
three times between each step with
phosphate buffered saline
containing 0.05% Tween-20. Later,
p-hitrophenyl phosphate was added
at 1 mg/ml and incubated for 1 h at
room temperature. The reaction
was terminated with addition of 3
M NaOH. ELISA reactions were
measured spectrophotometrically at
405 nm using ELISA-reader and
positive reaction was confirmed by
visual observations. The ELISA
values presented two folds of
negative control were considered
positive reactions. Symptoms were
determined and the degree of
diseases symptoms was classified
into four grades by visual
examination: heavy (H), medium
(M), light (L) and none (N) as
described by Takaichi et al., 1998.

Statistical analysis: Data were
analyzed following the procedure
of analysis of variance (ANOVA)
according to randomized complete
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block design as described by
Gomez and Gomez (1984). Means
were compared with Duncan’s
multiple range test (Duncan, 1955).
Also,  phenotypic  correlation
coefficients among traits were
calculated in the second season.

Results and Discussion
Plant height (cm)

The average plant height of 13
garlic ecotypes in both seasons are
presented in Table 2. The results
indicated that there no significant
differences among the 13 ecotypes
except Sids 40 and Aswan in the
first season. In the second season,
there were no significant differe-
nces among these ecotypes except
for Sids 40, Aswan and Al-Faiyum
ecotypes. The tallest plants were
those from Elgharbia ecotype.
However, the shortest plant
obtained from Sids 40 in both
Seasons.

Number of leaves/plant

Data in Table 2 showed
significant differences among all
the studied garlic ecotypes for this
trait in both seasons. The highest
values were recorded by Sohag and
Elbehera ecotypes (11.40) in first
season. While, in the second season
the highest values for number of
leaves/plant were obtained from
Elgharbia ecotype (11.40).

Average curd bulb diameter (cm)

Data in Table 2 indicated no
significant differences among garlic
ecotypes in the first season but the
differences were more pronounced
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and statistically approved only in
the second season. The highest
values of Average curd bulb diam-
eter were obtained from Aswan
ecotype in the first and second
season, respectively.

Average curd bulb height (cm)

There were significant differe-
nces among garlic ecotypes in both
seasons. The highest value was
obtained from Aswan in the first
season and Sids 40 in second
season. The lowest values were
obtained from Gehena and Bani
swief ecotypes in first season and
from Tahrir in the second season.

Bulbing ratio

The Average of garlic ecotypes
for bulbing ratio in Table (3)
indicated that there were signify-
cantly differences among the 13
garlic ecotypes in both studied
seasons. The earliest bulb formation
(earlier harvest) was obtained from
Bani Swief ecotype, however the
latest form Assiut ecotype in both
Seasons.

Plant fresh weight (gm)

Data in Table 3 indicated
significant differences among the
13 garlic ecotypes for plant fresh
weight in both seasons. The highest
plant fresh weight was obtained
from Sids 40 while, the lowest
value was obtained from EI-Minia
ecotype in both seasons.

Number of cloves/bulb

The average number of cloves
/blub of 13 garlic ecotypes are
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presented in Table 3. There were
significant differences among these
ecotypes for number of colves/blub
in both seasons. The highest values
of number of cloves/bulb were
obtained from Bani swief and
Assiut ecotypes in the first and
second seasons respectively. While,
the lowest number of cloves/bulb
were obtained from sids 40 in both
seasons.

Weight of cloves/bulb (g)

Data in Table 3 showed that
there were significant differences
among ecotypes for weight of
cloves/bulb in both seasons. The
highest weight of cloves/bulb was
obtained from Sids 40 ecotype in
both seasons. The lowest value of
weight of cloves/bulb was obtained
from Gehena ecotype in both
seasons. Sids 40 ecotype surpassed
Gehena by 41.83% and 38.22% in
the first and second season
respectively.

Total soluble solids (TSS)

Data in Table 3 indicated that
Elgharbia ecotype gave the highest
value for this trait total soluble
solids in both seasons while,
Gehena ecotype gave the lowest
value in both seasons.

Total yield (ton/fed.)

There were significant
differences for total yield character
in both seasons (Table 3). The
highest yielding was obtained from
Sids 40 ecotype in both studied
seasons. This finding could be
explained in the light of the induced
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increment in weight of cloves/bulb
as previously discussed.

Garlic is an obligate apomictic
plant (all forms are sterile)
propagated vegetative by planting
cloves, which are the small bulblets
making up the whole garlic bulb
(Novak et al. 1986). However, the
large number of small-size cloves
represents an undesirable character
(Badria and Ali, 1999).

Conventional ~ selection  of
occasional sports in  vegetative
propagated crops requires large-
scale plantings, keen observations,
and the chance occurrence of rare
events (Reisch, 1983). A solution is
sought in the use of domestic
ecotypes, which are fully adapted to
local conditions and are important
genetic  resources and initial
breeding material (Gvozdanovic-
Vagar et al., 2002). The variability
among these garlic ecotypes
(originating  from the  main
cultivation areas) showed similar
and dissimilar properties. Also, the
farmers depends own self’s to
produced their own seeds and the
differences among these regions
gave us possibility to find
differences among these ecotypes.
If we see to our results in this
investigation we can noticed that
there were significant differences
among these ecotypes such as
number of leaves/plant which effect
in bulb weight. Also, the variations
among these ecotypes clearly in
plant fresh weight, number of
cloves, weight of cloves/bulb,
percentage of T.S.S in cloves and

total yield characters. These
differences could be attributed to
genetic architecture of the ecotype.
These results are in agreement with
those reported by Kevresan et al.,
1997; Gvozdanovic-Varga et al.,
2002 ; Islam et al., 2004 and
Baghalian Kambiz et al.,2005.

Phenotypic correlation coeffic-
ients

Data presented in Table 4 show
that plant height was positively
correlated with number of cloves
but negatively correlated with both
weight of cloves/bulb and total
soluble  solids  (T.S.S.).While,
number of leaves was positively
correlated with total soluble solids.
Bulb diameter was significantly
correlated with plant fresh weight,
weight of cloves and total yield.
Also, bulb height was positively
correlated with plant fresh weight,
weight of cloves/bulb and total
yield. Data also showed a positive
correlation for plant fresh weight
with both weight of cloves and total
yield characters but negatively with
number of cloves/blub. There was
negative  correlation  between
number of cloves, weight of cloves
and total soluble solids. Finally,
weight of cloves was positively
correlated with total yield character.
Many research workers found one
or more from these correlations
between garlic traits, EI-Muraba et
al. 1983; Metwally et al. 1990; El-
Ghamriny 1991 ; El-Mansi et al.
1999 and El-Mahdy and Mohamed
2003.
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Evaluation for OYDV resistance:

Thirteen ecotypes of garlic
plants were evaluated for OYDV
resistance by visual symptoms and
DAS-ELISA as show in Table (5).
All the resistant ecotypes (6, 12 and
13) had lower ELISA values. These
ecotypes were obtained from
Elbeherea, EI-Wady and El-Faiyum
regions and gave light symptoms.
The ELISA values were increased
until reached to 0.448, 0.425,
0.476,0.482 and 0.463 nm for
ecotypes 1, 2, 4, 5 and 10 provided
from Sids 40, Gehena, Sohag, Qena
and Aswan regions, respectively.
On the other hand, the remaning
ecotypes had heavy symptoms, and
correlated with high ELISA values
that reached 0.751, 0.738, 0.727,
0,783 and 0.765 nm for ecotypes 3,
7,8, 9 and 11 provided from Tahrir,
El-Gharbia, Beni-Swief, El-Minia
and Assiut regions.

The results of our study
indicated the difference among
garlic ecotypes in infection of
OYDV virus which  causes
reduction in yield. The variability in
garlic ecotypes gave us an idea to
tolerant and/or resistant to this
virus. These results are in
agreement with those reported by
Takaichi et al. 1998, 2001, Dovas
et al. 2001 and Jana Klukackova
2004.

In general conclusion, the study
has shown that Egypt can produce a
large number of ecotypes with high
garlic quality. The variation among
these ecotypes which due to ecolo-
gical factors led us to possibility a

best selection among these
ecotypes. The selection in future
gave us ability to improvement in
garlic plants which a major crops in
local and exporter production.
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