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Abstract

A field study was carried out
at the Experimental Research
Farm, Faculty of Agriculture,
Assiut University, Assiut, Egypt
during two consecutive winter
seasons of 2007/2008 and
2008/2009 to evaluate eleven
Egyptian garlic genotype selec-
tions collected from different
areas of Egypt under Assiut con-
dition.

The results show significant
differences among these geno-
types for most of the studied
characters. To meet the require-
ment of garlic production with
good quality characteristics under
Assiut growing condition, selec-
tions 5(El-Behera), 6(EI-Gharbia)
and 8(EI-Minia) were very prom-
ising genotypes.

Phenotypic coefficients cor-
relations between all possible
pairs of the studied characters of
the Egyptian garlic genotype se-
lections were estimated. Direct
selection for yield improvement
may be not possible, but may be
feasible through indirect selec-
tion of other secondary traits,
there for estimation of correlation
well be helpful for the breeder
Introduction:

Allium sativum is a diploid
species (2n=2x=16). Garlic culti-
vation is historically dated back

to 3000 years BC. (Figliuola et
al., 2001).

Garlic (Allium sativum L.) is
cultivated as a vegetable crop and
also for its medicinal properties.
Most of the medicinal effects of
garlic are attributable to a sulfur
compound known as allicin
(Schulz et al. 1998).

Islam et al. (2004) used 22
garlic genotypes of local origin in
Borga (Bangladish).

The results indicated that the
germplasm differed significantly
as to the different  morphologi-
cal attributes, yield and other de-
sirable traits. Genotypes varied in
plant  height, number of
cloves/bulb, individual  bulb
weight, and in length and width
of individual bulb. However,
there was no significant differ-
ence in number of leaves/plant.

Twenty-four garlic geno-
types were collected from the
main cultivation areas of Iran
were evaluated for their genetic
diversity by Baghalian Kambiz et
al (2005).The studied morpho-
logical characters were bulbs
mean weight, cloves mean
weight and cloves number per
bulb. A significant positive corre-
lation Dbetween clove mean
weight and cloves number were
detected.

The productivity of the
Egyptian garlic (Balady cultivar)
was reported to be related to used
bulb seeds. The total amount of
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Egyptian exported garlic to the
foreign market was decreased
also. The key to get sufficient
production and good quality is to
select garlic clones for heavy
yield and good quality from the
available materials.

The aim of this work was to
evaluate the performance of
eleven selected genotypes from
the Egyptian garlic (Balady cv.)
were collected from different

locations in Egypt grown under
Assiut condition.
Materials and Methods

A total of 11 Egyptian garlic
genotypes were collected from
different areas in Egypt. The two
experiments were performed in
the Experimental Farm, Faculty
of Agriculture, Assiut University
during two winter consecutive
seasons of 2007/2008 and
2008/2009.

Table (1) Geographical origin of Egyptian garlic (Balady) cultivar

collection

Selection Location Selection Location name
genotypes name genotypes

1 Gehena 7 Beni Swief

2 Tahrir 8 El-Minia

3 Sohag 9 Assiut

4 Qena 10 El-wady EI-Gaded

5 El-Behera 11 El-Faiyum

6 El-Gharbia

The cloves were planted on
20 September each year. Normal
culture practices i.e. irrigation,
fertilization, and pest and diseas-
es control were followed as rec-
ommended for  commercial
fields.

A randomized complete
blocks design were used with
three replicates. Each experi-
mental unit consisted of three
rows, 3meters long and 60 cm in
width spacing between plants on
ridges was7 cm.

Plots were harvested when
75% of the top of plants down.
On harvest time, 10 randomly
plants from each plot were taken
and the following data were rec-
orded:-

A : Vegetative growth meas-
urements

1-Average plant height
2-Average number of leaves per
plant
3-Weight of 10 plants per plot
B: Bulb quality
1- Average neck diameter (cm)
2- Average bulb diameter (cm)
3- Bulbing ratio
4- Cloves weight of 5 bulbs (gm)
5- Number of cloves per bulbs
C: Yield and yield components
1- Number of plants per plot
2- Number of plants per fed.
3- Yield per plot(gm)
4- Total yield (ton/fed)
5-Total soluble solids (T.S.S. %)
D: Phenotypic coefficient cor-
relation
Statistical analysis:

Data were analyzed follow-
ing the procedure of analysis of
variance according to random-
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ized complete blocks design as
described by Gomez and Gomez
(1984). Means were compared to
Duncan's multiple range test
(Duncan.1995) also ,phenotypic
correlation coefficients among
traits were calculated and ana-
lyzed according to Falconer
(1960).

Results and Discussion:

A: Vegetative growth

1- Plant height(cm)

Data in Table (2) indicate
that there were insignificant dif-
ferences among there means in
the first season, while, there are
significant differences in the se-
cond season.

The highest values of plant
height were obtained from Bala-
dy's genotype selection number 8
in the first and second seasons.

2- Number of leaves / plant

Results illustrated in Table
(2) indicate that number of
leaves/plant were significantly
affected in the first season and
insignificantly affected in the
second season by the tasted se-
lections. The Egyptian selections
No.11 and 4 had a more number
of leaves/plant in the first and
second seasons, respectively.
3-10 plants weight (gm)

Data presented in Table (2)
show a significant differences in
the first season and insignificant
differences in the second season
in the average fresh weight of 10
plants among selections. The
highest values of this character
were obtained by selections
number 5 and 11 in the first sea-
son and selection number 8 in the
second season.

B: Bulb quality
1- Neck diameter (cm)

Data in Table (3) show that
there is an insignificant differ-
ence in all selections in both sea-
sons. The highest neck diameter
in the first season was selection
No. 2 and the highest neck diam-
eter in the second season was
selection No. 8.

2- Bulb diameter (cm)

Data in Table (3) show that
there were significant differences
in the first season and insignifi-
cant differences in the second
season between the tested selec-
tions. The highest bulb diameter
in the first season was selection 8
and in the second season was
selection 11 .

3- Bulbing ratio

As shown in Table (3) data
indicated that there were insignif-
icant differences among the test-
ed selections in both seasons.
Selections 4,7,8 gave the early
maturity in the first season and
selections 2,3,9,10,11 in the se-
cond season.

4- Cloves weight of 5 bulbs
(gm)

Data in Table (3) indicated
that there were significant differ-
ences between the 11 selections
of Egyptian garlic in both sea-
sons. The highest value was se-
lection number 10 in both sea-
sons.

5- Cloves number of 5 bulbs

Data in Table (3) indicated
that there were significant differ-
ences between the selections in
the first season and insignificant
differences in the second season.
The lowest value was selection



Dalia Ahmed et al. 2010

number 11 in the first season and
selection number 10 in the se-
cond season.

C: Yield and yield component
1- Plants number per plot

Data on this character are
presented in Table (4). Results
show that there were significant
differences between the 11 selec-
tion genotypes in both seasons.
In the first season the highest
value was selection number 8. In
the second season the highest
value was selection number 6 .

2- Plants number per fed

Data in Table (4) indicate
that there were significant differ-
ence between the selections gen-
otypes in both seasons. The high-
est value was selections No. 6 in
the both seasons.

3- Plot yield (gm)

Data on this character are
presented in Table (4). Results
show that there were significant
differences between the selec-
tions in both seasons. The highest
value was selection number 6 in
both seasons.

4- Yield (ton/fed)

Data on this character are
presented in Table (4). Results
show that the performances of
the 11 tested selections geno-
types indicate that there were
insignificant differences among
them in the first season and sig-
nificant differences in the second
season. The highest values were
obtained from selection number 6
gave in both seasons.

5- Total soluble solids (T.S.S.
%)

Data in Table (4) indicate

that there was an insignificant

difference among the garlic
genotype selections in both sea-
sons. In the first season the high-
est values were obtained from
selections number 4 and number
11.In the second season the high-
est value was obtained from se-
lection number 5.

Convention selection of ac-
cessional sports in vegetative
propagated crops requires large
scale plantings, keen observa-
tions, and the chance occurrence
of rare event.

A solution is sought on the
use of domestic genotypes, which
are fully adapted to local condi-
tions and are important genetic
resource and initial breeding ma-
terial (Gvozdanovic Vagar et al.
2002). The variability among
these garlic genotypes showed
similar and dissimilar properties.
Also, the farmer depends on their
own seeds and the differences
among these regions gave us pos-
sibility to find differences among
these genotypes. The results in
this investigation showed that
there were significant differences
among these genotypes such as
plant height, number of leaves
per plant, 10 plant weight, bulb
diameter, cloves number and
yield. These results are in agree-
ment with those reported by Nas-
sar et al.(1972) ,Shalaby (1973)
,Kumer et al.(1994) and Khar et
al.(2005)

D: Phenotypic coefficients cor-
relation

The phenotypic coefficients
correlations for all possible pairs
of the studied characteristics are
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shown in Table (5) and 6 respec-
tively.

In the first season Plot yield
was highly significant correlated
with number of plants per plot,
10 plants weight, and plants
number per feddan and total yield
per feddan. Number of plants per
plot was highly correlated with
plants number per feddan and
yield per feddan. Neck diameter
was significant correlated with
10 plants weight, bulb diameter
and highly significant correlated
with bulbing ratio.10 plants
weight was significant correlated
with bulb diameter and highly
significant correlated with yield
per feddan. Plant height was
highly significant correlated with
cloves weight per 5 bulbs. Num-
ber of plants per feddan was
highly significant correlated with
yield per feddan. Many research
workers found one or more from
these correlations among garlic
traits ,EI-Muraba et al.(1983);EI-
Mansi et al.(1999) and ElI-
Mahday and Mohamed (2003).

In the second season plot
yield showed highly significant
correlation with number of plants
per plot, 10 plants weight, plant
height, plants number per feddan

and yield per feddan. Plants
number per plot was highly sig-
nificant correlated with plant
height, plants number per feddan
and yield per feddan. Neck diam-
eter was highly significant corre-
lated with bulbing ratio.10 plants
weight was highly significant
correlated with plant height, bulb
diameter and significant correlat-
ed with yield per feddan. Plants
height was highly significant cor-
related with plants number per
feddan and highly significant
negative correlation with cloves
weight per 5 plants. Plants num-
ber per feddan was highly signif-
icant correlated with yield per
feddan.

In general conclusion, the
ecological factors have led to the
differences among the tested
strains, which allowed us to se-
lect the best genotypes among
these strains. The selection for
the future can give the ability to
improve the Egyptian garlic
plants which is a major crop in
local and export production.

To meet the requirement of
garlic production with good qual-
ity characteristics under Assiut
growing condition, selections 5,
6 and 8 are very promising.
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Table (2): Means of plant height (cm), number of leaves/plant and
10 plants weight (gm)for 11garlic genotypes selections
grown in the two consecutive seasons 2007/2008 and
2008/2009 under Assiut condition

. Number of .
Plant height(cm 10 plants weight(gm
Gi)régty st g ( nd) s![eaVES/:)Iant nd pst g (Sd )
number 17 sea- 2 17 sea- 2 1 2
son season son season season season
1 71.80 a | 61.60ab | 6.73 ab 6.03a 600.00 a 500.00 a
2 69.50 a | 60.37ab | 6.77 ab 6.10a 816.67 ab 43333 a
3 67.83 a | 60.30ab | 6.73 ab 6.33a 603.33 b 53333 a
4 66.03 a | 60.67ab | 6.90ab 647 a 600.00 b 590.00 a
5 72.10 a | 69.80 a 7.03 a 6.27 a 900.00 a 53333 a
6 68.33 a | 70.10 a | 6.33ab 6.17 a 806.67 ad 566.67 a
7 68.60 a | 54.80 b 583¢c 583a 650.00 ad 450.00 a
8 7297 a| 71.20 a | 6.83ab 6.23 a 783.33 ad 633.33 a
9 67.80 a | 61.70 ab | 6.93 ab 5.77 a 666.67 ad 566.67 a
10 66.00 a| 5820 b 7.07 a 6.30 a 783.33 ad 550.00 a
11 69.37 a| 58.00 b 7.10a 6.33a 900.00 a 440.00 a

Means with in each column followed by the same letter or letters are
not significantly different from each other at 0.5% level




Assiut J. of Agric. Sci., 41 (3) (1-12)



Dalia Ahmed et al. 2010



Assiut J. of Agric. Sci., 41 (3) (1-12)



Dalia Ahmed et al. 2010

10



Assiut J. of Agric. Sci., 41 (3) (1-12)

Refernces
Baghalian, K; M.R. Sanei,;
Khaloghi , .A and H.A. Naghdi
Badi, 2005. Post-culture evalu-
ation of morphological diver-
gence in lIranian garlic eco-
tyoes.Acta Horticulture, no
688:123-128.

Duncan, D.B 1995. Multiple
range and multiple F.test Bio-
metrical 1-42.

El-Mahdy I.M. and M.E.EI-
Denary. 2003. Evaluation of
"AVRDC" international garlic
collection under Egyptian con-
dition. Acta Hort.604:559-563.

El-Mansi.A.A.; E.A.El-
Ghamriny; H.M.E.Arisha and
E.E.Abou El-Khair. 1999. Ef-
fect of cultivar, irrigation inter-
val and irrigation water quanti-
ty on garlic under drip irriga-
tion system in sandy soil. Zag-
azig J.Agric.Rec.26(6):1677-
1694

El-Muraba, A.l; G.L.Shlaby;
M.K.Imam; E.AWaly and
H.A.Hussein. 1983. Effect of
different photoperiod on some
horticultural characteristics of
garlic (Allium sativum L.) har-
vesting date and bulb quality
Assiut J. of Agriculture Sci-
encesl4:141-154

Falconer, D.S. 1960. Introduction
to quantitative genetics. The
Ronald press company, N.Y.

Figliuo-
lo,G;v.Candido;G.Logozzo;V.
Miccolis&P.L.Spagnnoletti
Zeuli. 2001. Genetic evaluation
of cultivated garlic germplasm
(Allium sativum L.) and A. am-
peloprasum L.) Euphytica
121:325-334.

Gomez,K.A. and A.A. Gomez.
1984. Statistical procedures for
agricultural research .John Wil-
ley & Sons .New York, Second
Ed.pp 680.

Gvozdanovic-Varga J.; M., Vasic
and J., cervenski. 2002. Varia-
bility of characteristics of gar-
lic (Allium sativum L.) eco-
types Acta Hort. (ISHS)
579:171-175.

Islam, M. J., M.A, Islam, Tania,
S. A, Saha, S. R., Alam, M. S.
and Hasan, M. K. 2004. Per-
formance evaluation of some
garlic genotypes in Bangla-
desh. Asian Journal of Plant
Sciences 3 (1):14-16.

Khar,-A; Devi,-A-A; Mahajan,-V
and Lawande,-K-E.  2005.
Genotype x environment inter-
actions and stability analysis in
elite lines of garlic (Allium sa-
tivum L.). Journal-of-Spices-
and-Aromatic-Crops.14 (1):21-
217.

Kumar ,A.;B Prasad ;B.C. Sa-
ha;R.P. Sinha and K.R.Pnaurya
(1994). Phenotypic stability in
garlic (Allium sativum L.)
Journal of  Applied -
Biology.1994  Pubi  1996;
4(1/2):23-26.

Nassar, S.H.; S., Moustapha;
Sh.Foda; M.Ghera and
S.Ghebrial. 1972. A better gar-
lic variety for ex-
port.Agric.Res.50(4):47-58.

Schulz V., R. Hansel and V.E,
Tyler. 1998. Rational phyto-
therapy A Physicians Guide to
herbo  medicine,  Springer.
Ppl107-127.

Shalaby, G.l. 1973. Some horti-
cultural characteristics of two

11


http://www.cababstractsplus.org/Abstracts/SearchResults.aspx?cx=011480691189790707546:cops6fzdyna&cof=FORID:9&ie=UTF-8&q=Islam,%20M.%20J.&sa=Search
http://www.cababstractsplus.org/Abstracts/SearchResults.aspx?cx=011480691189790707546:cops6fzdyna&cof=FORID:9&ie=UTF-8&q=Islam,%20M.%20A.&sa=Search
http://www.cababstractsplus.org/Abstracts/SearchResults.aspx?cx=011480691189790707546:cops6fzdyna&cof=FORID:9&ie=UTF-8&q=Tania,%20S.%20A.&sa=Search
http://www.cababstractsplus.org/Abstracts/SearchResults.aspx?cx=011480691189790707546:cops6fzdyna&cof=FORID:9&ie=UTF-8&q=Tania,%20S.%20A.&sa=Search
http://www.cababstractsplus.org/Abstracts/SearchResults.aspx?cx=011480691189790707546:cops6fzdyna&cof=FORID:9&ie=UTF-8&q=Saha,%20S.%20R.&sa=Search
http://www.cababstractsplus.org/Abstracts/SearchResults.aspx?cx=011480691189790707546:cops6fzdyna&cof=FORID:9&ie=UTF-8&q=Alam,%20M.%20S.&sa=Search
http://www.cababstractsplus.org/Abstracts/SearchResults.aspx?cx=011480691189790707546:cops6fzdyna&cof=FORID:9&ie=UTF-8&q=Hasan,%20M.%20K.&sa=Search

Dalia Ahmed et al. 2010

species of garlic Assiut
J.Agric.Sci, 4 (3):115-123.

12



Assiut J. of Agric. Sci., 41 (3) (1-12)

2eal e (sana
L gad drdla — Ao )30 A8 bl aud

dadlas — el A8 — sl el de ) ey Al all o2 oy
2008/2007 ) Lad Cpulliiia 4e) ) (oans 50 JAA 4 sall jome 4y sean Jo spud
il e 4 aiall 4B sl o S) Al piaay a88 (2009/2008
An )l e 4 ) spans 4dling (3halia (1o Cines (55 adll

ALl Glelad araaty ) HSa S 8 Ll ) ) &8 apdiiall YL
o o (e QA g V1 (8 Gnan sall DS (8 ac] )l alage OIS 5 420) sl
Aed 3l 5,15y g s age) )l lleall mas <y a8

il sy A A ) o SISl G il 3 g gl Hall < yedal 8
YL o3 ATV Alee aandy Las Ll 3 ) cilaal)

o) i all 4l el Y1 S (s 5 LN L5 Y1 a8 Sl
el Leae e all (a1 (5 g Jali ) J}A_}@uﬂ\ Q)@.Bi)_&\.u:))
Al 5 25 (B (o el

sae) 5 YL Ly 84665 A ) aiiall VAL 4 il Sy i) (4

13



