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ABSTRACT

INTRODUCTION

Garlic "Allium sativum L." is known one of the important vegetable crops for local
in Egypt since pre- history, and is considered consumption as well as for export.
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The Egyptian growers used to save
bulbs for planting from one season to the next.
Such behavior led to deterioting garlic pro-
ductivity and quality. Increasing the pro-
ductivity and quality of garlic is a national tar-
get and can be achieved by using high yiel-
ding cultivars and improving cultural practices
(Gad El-Hak e al., 1996).

Few genotypes of garlic are available
because hybridization can not be carried out
(Novak et al., 1987) and garlic does not set
seed under standard growing conditions (Volk
et al., 2004) and new genotypes have not been
obtained through hybridization of spontancous
and induced mutations.

Several investigators worked on im-
proving garlic. In this respect Menzes (1979),
reported that breeding work on garlic is
mainly concerned with studying the mor-
phological variability resulting from the inter-
action between genotypes and environment
effect.
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Maksoud et al. (1984) and (Hassan
and Osman, 1990), reported that Egyptian cv.
was the tallest one, whereas Chinese garlic
plants were the shortest, while American cv.
was intermediate. Also, Hassan and Osman
(1990), mentioned that the Egyptian cv. had
the highest yield before and after the curing
process. Lammerink (1988), selected better
garlic clones from commercial cultivars, with
high yields larger bulbs with fewer and larger
cloves and high storage ability.

Several attempts have been carried
under Egyptian conditions to improve garlic
yield and quality (Osman and Abd El-Hamid,
1990 and 1994), Al-Zahim et al. (1997), Volk
et al. (2004) and Abd Eil-Hamid er al. (2006)
mentioned that the diversity of the clones is
described by a set of phenotypic and morpho-
logical descriptors. The aim of the present
study was to select new clones characterized
by high yield with good quality to increase
garlic exportation.

MATERIALS AND METHODS

This investigation was carried out at

Kaha vegetables Research Farm, Hort. Res.

Inst. It includes two parts:

Part.I. A seclection programe in Chinese
purple garlic i.e. Sids-40 collected from two
location i.e. Minia and Nubaria.

Part.Il. A selection programe in white grlic
i.e. Balady cv. collected from five location
i.e. Minia, Beni-Suef, Dakahlia, Gharbia
and Senai govemnorates.

Part .I Started in 2003 by choosing about two
hundred bulbs from each source which were
planted in 2002/2003 season and examined,
then 44 bulbs with good quality were
chosen and coded Star,1, Star,2... Star, 44
while, the other bulbs were discarded. Each
bulb from the chosen bulbs were planted in
one row as a clone and allowed to grow and
produce bulbs. In 2003/2004 the produced
bulbs of these clones were also examined
and 23 clonec with good quality were
chosen and the other cluncs were discarded.
The bulbs of the chosen clones were
prepared and planted in 2004/2005 season
and allowed to grow and produce bulbs.
These bulbs were examined and the bulbs of
18 clones which were characterized by good

quality were chosen and the other clones
were discarded. The chosen clones were
planted and allowed to grow and produce
bulbs. In 2005/2006 scason the bulbs of 15
clones which were characterized by good
quality were chosen and the other clones
were discarded. The chosen clones were
planted with the standard cv. in a rando-
mized COMPICw tiveh CCSIN wil. decoa
replicates during 2006/2007 and 2007/2008
seasons.
Part .II. Started in the season of 2003, with
about one hundred and fifty white bulbs from
cach location and examined, then, 24 bulbs
with good quality were chosen and the other
bulbs were discarded, while the chosen bulbs
were coded as clones Silver 1, Silver
2...... Silver 24 and each clone was planted in
one row during the season of 2003/2004 and
allowed to grow and produce bulbs. The
produced bulbs were also examined and 20
clones were chosen according to their good
quality, while the other clones were discarded.
The chosen clones were planted in 2004/2005
season and allowed to grow and produce
bulbs. The produced bulbs of these clones
were examined and the clones of good quality
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were chosen, while that of unfavorable quality
were discarded. Sixteen clones of good quality
were chosen and planted in 2005/2006 season
and allowed to grow and produce bulbs. The
produced bulbs of these clones were examined
and planted in a randomized complete block
design with three replicates with the standard
cv. during 2006/2007 and 2007/2008 scasons.

Plot size either with purple garlic or
with white garlic was 30m’ (10 rows with
60cm width and 5m long). Planting date of
purple clones was in the third week of
October, in 2003/2004, 2004/2005, 2005/
2006, 2006/2007 and 2007/2008, respectively,
while planting date of white garlic was in the
first week of October in 2003/2004, 2004/
2005, 2005/2006, 2006/2007 and 2007/2008,
respectively. The soil of the experimental area
was sandy clay loam with pH 7.32. All agri-
cultural treatments were applied according to
the recommendations of the Ministry of Agri-
culture. Plants of the selected clones of white
garlic balady cv. were harvested at the full
maturity stage in the first week of April, while
the sclected clones of Chinese purple garlic
Sids-40 were harvested in the second week of
April during the seasons of study.

A. In 2003/2004, 2004/2005 and 2005/2006
seasons the following data were recorded
ou purple and white gatti. ~far harvest.

A.L Bulb characteristics:

A.L1, Bulb weight (B.W) g.

A.L2. Bulb diameter (B.D) cm.

A.L3. Cloves number per bulb(C. No.).
A.L4. Clove weight (C.W)g.

B. In 2006/2007and 2007/2008 seasons the
following data were recorded on clones of
purple garlic and clonies of white garlic:

B.1. Vegetative growth:

At 125 days after planting 10 plants were
randomly taken from each plot and the
following characters were measured.

B.L1. Plant height (P.H) cm.

B.1.2. Leaves number (L. No)/plant.

B.L.3. Leaves fresh weight (L.F.W.) g.

B.L4. Bulb fresh weight (B.F.W.) g.

B.L.5. Plant fresh weight (P.F.W.) g.

B.1.6. Neck diameter (N.D.) cm.

B.L7. Buib diameter (B.D.) cm.

B.1.8. Bulbing Ratio (B.R\). It is calculated as
neck of bulb diameter over bulb diameter.

B.II. Fresh yield and bulb characteristics:
Fresh yield was estimated immedia-

tely after harvest and bulbs characters were

measured by taken 150 bulbs from each clone

(50 bulbs from each replicate) and the follo-

wing data were recorded:

B.IL1. Fresh yield (FY.) expressed in

Ton/fed.

B.I1.2. Bulb characteristics:

B.I1.2.1. Bulb weight (BW.) g.

B.IL.2.2. Bulb diameter (B.D) cm.

B.I1.2.3. Cloves number per bulb(C. No.).

B.IL2.3. Clove weight (C.W.) g.

B.III. Chemical composition of cloves:

Nitrogen (N), Phosphorus (P), Potass-
ium (K),Calcium (Ca), Sodium (Na), Protein
and Carbohydrates percentage were dete-
rminéd in random samples from dry matter of
selected clones bulbs at the end of storing
period (for 6 months at room ternperature)
during 2007/2008 season for certain clones,
le. St.35, St44, Sl]4, Sil_j, Sil.7, Sil.]o, Sﬂ.]],
Sil,|2, Sﬂ.]7, Sil.]g and Si.].]g.

Nitrogen % was determined accor-
U +n Plummer (1971). Phosphorus% was
determined  iorimetrically according  to
Jaclfson (1958). Pouk:ium %, Calcium % and
Sodium % were determung using the flame
photometer as mentioned by xape. -,
Total carbohydrate (%) according to phenol
sulpharic procedure, (Dubois et al., 1956),
Protein content was determined as nitrogen
content and convert to its equivalent protein
content by multiplying with 6.25 as described
by Pregl (1945).

Statistical analysis:

The obtained data were statistically
analyzed according to the procedure outlined
by Snedecor and Cochran (1980).
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RESULTS AND DISCUSSION

Part .I. Selection program in Chinese

purpal garlic i.e. Sids-40 cultivar:

In 2003/2004, 2004/2005 and 2005/
2006 seasons, the clones of Chinese purpal
garlic were selected according to their good
bulb characteristics and free from diseases. In
2003/2004 season, 44 clones were selected
Table (1), and in 2004/2005 season, 23 clones
were selected as shown in Table (2), while
Table (3) show bulb characteristics of 18
clones selected during 2005/2006 season.

A.L Bulb characteristics:
A.L1. Bulb weight (B.W) g.:

Data presented in Table (1) illustrated
that there were obvious differences in bulb
weight among the selected clones in the sea-
son of 2003/2004. The highest bulb weight
was produced by clones St., St.g, and St.y.
Their bulb weights were 106.50, 105.58, and
104 4g., respectively, while in 2004/2005
season clone St.s produced plants of the
highest bulb weight followed by clone St.3
and St.3. Their bulb weight were 93, 90 and
89g., respectively, (Table 2). Conceming bulb
weight in the season of 2005/2006, data in
Table (3) show that clone St., produced the
highest B.W. followed by clones St.35 and St.,.
Their bulb weights were 90, 86 and 85g.,
respectively.

A.1.2. Bulb diameter (B.D) cm.:

Data presented in Table (1) show that
there were obvious differences in bulb dia-
meter among the selected clones in the season
of 2003/2004. The¢ highest values of bulb
diameter were obtained by clones St., St
and St.36 (710cm)

Regarding B.D. in the season of
2004/2005, data presented in Table (2)
indicate that the highest values of B.D. were
obtained from clones St, and St,. They
produced bulbs with diameters of 7.46 and
Tem. respectively. With regard to B.D. in the
season of 2005/2006, it is clear from data
presented in Table (3) that the highest values
of B.D. were obtained from clones St.;s and
St.3s. They produced bulbs with diameters of
6.90 and 6.80cm., respectively.

A.L3. Cloves number per bulb(C. Ne.):
It is well known that the lower cloves
number per bulb, the better bulb quality.

Data presented in Table (1) show that
there were differences among the selected
clones in the season of 2003/2004. Clones
St.s, Stss and St produced the lowest (C.
No.)/bulb i.e., 12, 13 and 13 cloves per bulb,

respectively.

Concerning the season of 2004/2005,
data presented in Table (2) show that the
lowest values of (C. No.)/bulb were obtained
from clones St.;4 and St.y. They produced 11
and 13 cloves per bulb, respectively.

Regarding C.No./bulb in the season of
2005/2006, it is clear from data presented in
Table (3) that clones St.14 St.27 St and St
produced the lowest cloves number, i.c., 11.2,
13, 13 and 14.33 cloves per bulb, respectively.

A.L4. Clove weight (C.W)g.:

It is clear from data shown in Table (1)
that in the season of 2003/2004, there were
obvious variations among the selected clones
in clove weight. The highest C.W. was pro-
duced by clones St.; and St.4. Their average
clove weight values were 7.70 and 7 respec-
tively, while in 2004/2005 season clone St.u
produced the highest clove weight followed
by clone St They produced cloves of
weight 6.70 and 5.32g., respectively, (Table
2).

Concerning clove weight in 2005/2006
scason, data presented in Table (3) indicate
that clone St produced the highest (C.W.)
followed by clone Sts. Their clove weight
were 6.77 and 5.92g., respectively. The varia-
tion among the selected clones in bulb charac-
ters ie. bulb weight and diameter, cloves
number per bulb and clove weight are in line
with those obtained by Lee and Kim (1977).
Osman and Abd El-Hamid (1990) and Abd
El-Hamid ef al. (2006).
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Table (1): Bulb characteristics of Chines garlic (Sids-40) selected clones in 2003/2004

season
Clove weight
Clone (g) {cm) per bulb (2) &
*St., 81.5 6.80 22.00 348
St., 61.00 5.95 13.50 4.40 |
St.s 88.00 5.60 19.50 4.54 |
St., 74.58 481 17.17 2.30
St.s 60.00 5.40 20.50 2.87
St.q 89.50 6.76 16.00 376
St., 55.75 5.15 19.50 3.14 ﬁ
St.s 76.50 6.30 13.00 5.62 |
St.o 81.16 6.00 18.00 4.32
St.10 57.00 5.56 17.00 3.24
! St.1 65.75 6.10 16.50 5.17
St.;2 57.00 5.90 17.50 316
St.13 61.00 5.85 20.50 3.01
St.14 85.66 5.03 19.00 4.02
St.ss 7931 6.10 15.00 450
St.s6 86.50 6.35 19.00 4236
St.s5 68.70 6.10 16.00 4.11
St.s 81.00 6.75 - 17.50 4.40
St.1 83.00 6.70 20.50 3.93
St.20 104.40 4.50 16.40 5.67
St.y 86.67 427 10.03 7.70
St.»» 80.67 6.80 17.00 4.60
St.zs 64.33 6.06 14.00 492
St.os 70.75 5.90 16.00 422
St.2s 86.50 5.00 16.00 3.35
St.zs 78.33 6.33 18.67 4.60
St.2; 72.33 6.23 15.00 4.60
St..s 53.50 5.40 12.00 429
St..o 88.25 7.10 16.00 5.19
- St.s 88.00 6.60 14.00 6.00
St.s; 62.00 6.10 16.00 3.70
~ St.3 91.00 7.10 18.50 4.76
St.ss ' 85.50 6.80 18.67 446
St.s4 74.50 6.20 13.00 5.63
St.3s 74.17 6.16 - 16.33 438
St.z6 .97.25 7.10 19.50 482
St.s 72.83 6.40 18.00 3.83
St.ss 105.58 6.80 13.67 6.57
St.so 94.00 6.80 20.00 444
St.e 86.83 6.53 18.33 432
St.q 63.00 5.00 18.80 3.17
St.s 70.20 4.54 18.20 3.57
St.ss 70.10 6.36 15.80 434
St.a 106.50 6.85 13.60 7.00
**Cont. 73.00 4.20 18.00 3.63

*St.; Star. **Cont; The common used variety (Sids-40).
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Table (2): Bulb characteristics of Chines garlic (Sids-40) selected clones in 2004/2005 season,

.| Bubweight | Bulb diameter | Cloves number | Cloves weight

() (cm) per bulb (2)

*St.y 84.00 7.00 19.90 3.66
St., 73.30 7.46 20.00 3.50
St.; 56.60 5.50 14.00 3.80
St.s 81.60 6.44 18.80 4.15
St.s 72.60 5.94 17.20 3.60
St.14 54.00 4.60 11.00 3.73
St.16 60.00 5.10 14.00 441
St.1e 85.00 6.40 17.50 471
St.zo 58.50 5.26 13.80 3.57
St.;; 69.00 5.57 18.50 3.73
St.zo 73.00 ' 6.20 15.00 4.00
St.zo 78.86 6.09 17.80 4.05
St.s; 57.00 5.44 14.20 3.86
Stz 61.50 5.49 17.00 347
St.ss 82.50 6.25 16.25 4.89
St.s4 65.2 5.84 15.60 3.88
St.ss 80.00 5.90 16.30 472
St.s6 89.00 5.90 18.00 4.90
St.s7 66.00 6.82 - 15.60 3.91
St.ss 90.50 6.40 16.00 5.32
St.a 74.00 5.83 20.10 . 3.51
St.s 70.00 5.90 20.00 3.30
St.y 93.00 6.80 13.00 6.70
**Cont, 75000 | 160 17.00 301

Table (3): Bulb characteristics of Chines garlic (Sids~40) selected clones in 2005/2006 season.

Clone Bulb weight Bulb diameter | Cloves number | Clove weight
(2) (cm) per bulb (®

*St., 80.50 5.90 20.00 3.95
St., 85.00 6.06 17.00 475 -
St.s 76.00 6.00 15.00 5.10
St.s 80.42 6.17 13.17 5.92
St.s 71.00 6.50 16.00 4.338
St.14 70.40 5.78 11.20 5.65
St.16 75.00 6.00 17.00 4.12
St.10 77.66 5.71 15.25 4.19
St.27 - 66.00 5.60 13.00 4.92
St.2o 78.25 6.20 15.50 4.85
St.s0 79.00 5.93 14.33 5.18
St.s1 65.10 5.60 16.00 3.63
St.ss 82.00 6.00 15.00 5.33
St.36 86.00 6.90 18.00 4.67
St.ss 82.00 6.80 17.00 4.79
St.a1 75.25 6.05 17.75 4.05
St.g 71.22 5.70 14.33 4.64
St 90.00 6.50 13.00 6.77

**Cont. 61.00 5.50 20.00 - 2.90

*St.: Star. **Cont: The common used variety (Sids-40).
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Part .II. Selection program in white garlic
i.e. Balady cultivar:

In 2003/2004, 2004/2005 and 2005/
2006 seasons, clones of white garlic cv.
balady were selected according to their good
bulb characteristics specially lowest number
of cloves per bulb besides highest weight of
clove and bulb, also high yield and bulbs free
from diseases. In 2003/2004 season, 23 clones
were selected as shown in Table (4), in next
season 2004/2005, 18 clones were selected as
shown in Table (5), while Table (6) show bulb
characteristics of 15 clones selected during
2005/2006 season.

A.L Bulb characteristics:
A.L1. Bulb weight (B.W) g.:

Data presented in Table (4) show that
there were obvious differences in bulb weight
among the selected clones of Balady cv. in the
season of 2003/2004 season. The highest bulb
weight was produced by clones Sils, Sil.s
and Sil.;;. There average bulb weight values
were 88.6, 86 and 85.19g., respectively, while
in 2004/2005 season clone Sil.;; produced
plants of the highest bulb weight followed by
clones Sils and Sil.;s. Their bulbs weight
were 93.50, 92 and 84.64g., respectively,
(Table 5).

Regarding the bulb weight in the
season of 2005/20086, it is clear from data pre-
sented in Table (6) that clones Sil.;s, Sil.,; and
Sil.js produced the highest bulb weight values,
1e., 92.5, 90.2 and 90g., respectively.

A.1.2. Bulb diameter (B.D) cm.:

It is clear from data presented in
Table (4) that there were clear differences in
B.D. among the selected Balady clones in the
season of 2003/2004. The highest values of
this trait were obtained frum clones Sil. ;s and
Sil.;7. They produced bulbs with Aiameter o€
6.54 and 6.5cm., respectively, while in 2004/
2005 season clone Sil.;; produced plants with
highest (B.D.) followed by clones Sils and
_Sil.;s, which produced bulb values of 7, 6.8
“and 6.7cnt., respectively (Table 5).

With regard to B.D. in the scason of
2005/2006, it is clear from data presented in
Table (6) that the heights values of B.D. were
obtained from clones Sil.; and Sil.;;. They
produced bulbs with diameter of 6.5 and
6.4em., respectively.

A.L3. Cloves number per bulb (C. No./bulb):

It is clear from data shown in Table
(4) that in the season of 2003/2004, there were
obvious variations among the selected clones
in C. No./bulb. Clone Sil.,;, produced the
lowest C. No/bulb i.e., 17.33 cloves per bulb,
while in 2004/2005 season clones Sil.;, and
Sil.;4, produced the lowest number of cloves
ie., 10 and 24, cloves per bulb, respectively
(Table 5).

Regarding C. No./bulb in the season
of 2005/2006, it is clear from data presented in
Table (6) that clones Sil.y; and Sil.;,, produced
the lowest cloves number, ie. 12 and 24,
cloves per bulb, respectively.

A.L4. Clove weight (C.W)g.:

Data presented in Table (4) indicate
that there were obvious variations in clove
weight among the sclected clones in the
season of 2003/2004. The highest values or
C.W. were 4.1 and 2.59g. These values were
produced by clones Sil.;; and Sil.;;, while in
2004/2005 scason clone Sil.;; produced the
highest C.W. It produced C.W. 6.02g., (Table
5). Concemning C.W. in 2005/2006 season,
data presented in Table (6) revealed that clone
Sil.;; produced the highest C.W. Its clove
weight was 5.75g.

B. In 2006/2007 and 2007/2008 the following resuits
on purple garlic (Sids~40) selected clones were:

B.1.Vegetative growth:
B.1.1. Plant height (P.H.)cm.:

It is clear from data illustrated in
Table (7), that there were significant diffe-
rences among plant height of the selected
clones in both seasons of study. In 2006/2007
season the highest P.H. value was obtamned
from clone St.y; (94.33cm.), while the lowest
PH. value was recorded by clone St.i4
(76.67cm.). In 2007/2008 season the highest
P.H. (88.33cm.) was produced by clone St.s,
wiid- +he Jowest P.H. was obtained from clone

St.is (62.33). 5.~ were significant differen-
ces between St44 and all oI dviwwr 4 n]ones

except clone St for this trait in 2006/2uv,
season, while in 2007/2008 season, there were
no significant differences among clones St.,
St.19, St.a7, St.35, St.a, Stsg and St.;s, but there
were significant differences among clones
St.is, St.o, St.oy, St.g and all other selected
clones with exception to clones St.a, St.s, and
St.;s. The obtained results agree with those
obtained by Osman and Abd El-Hamid (1990,
1994) and Abd El-Hamid et al. (2006).
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Table (4): Bulb characteristics of Balad

oarlic selected clones in 2003/2004 season.

Clone | Bulbweight | Bulb diameter | Cloves number | Clove weight
(2 (cm) per bulb
*Sil,; 61.00 5.55 54.25 0.93
Sil., 65.00 5.60 35.00 1.43
Sil.; 74.00 5.40 40.00 1.50
Sil., 57.00 5.80 34.00 1.62
Sil.s 71.00 6.20 54.00 1.18
Sil. 55.83 5.50 43.33 0.80
Sil., 84.43 6.10 41.00 1.66
Sil.s 47.00 530 43.00 0.68
Sil. 74.23 5.80 35.50 1.54
Sil. 59.00 5.70 35.00 1.53
Sil.jy 79.33 6.30 17.33 4.10
Sil., 78.00 6.10 27.00 2.59
Sil.3 55.00 5.00 35.00 1.43
Sil.;4 71.60 6.20 32.00 2.28
Sil.;s 86.00 6.13 47.60 1.64
Sil.ig 88.60 6.54 39.00 1.92
Sil.;; 85.19 6.50 36.00 1.94
Sil.;s 67.00 5.80 26.00 2.26
Sil.;o 84.00 5.70 42.00 1.76 -
Sil. 76.50 6.40 54.75 1.30
Sil.,, 70.66 5.95 "53.66 1.10
Sil.;» 74.60 6.13 53.66 1.27
Sil.2 79.00 6.31 52.33 1.38
Sil.,4 64.18 5.98 43.00 1.38
**Cont. 50.00 5.60 46.00 1.03

Table (5): Bulb characteristics of selected Balady garlic clones in 2004/2005 season.

Clone Bulb weight Bulb diameter | Cloves number Clove weight
(g) (cm) per bulb @
*Sil.; 77.00 6.30 41.40 1.81
Sil.; 57.00 5.50 37.80 1.46
Sil.; 75.00 6.10 40.25 1.73
Sil., 55.50 5.45 48.30 1.09
Sil.s 70.00 6.10 37.00 1.78
Sil.¢ 55.00 5.80 42.00 1.29
Sil., 70.00 6.00 38.00 "1.79
Sil.g 64.00 5.50 45.00 1.20
Sil., 69.00 6.00 40.00 1.40
Sil.;o 56.00 5.50 30.00 1.67
Sil., 79.80 . . 5.92 10.00 6.02
Sily; ... ~75.00 6.10 27.00 2.59
- Biliys 65.00 5.70 28.00 2.20
Sil.,, 66.00 6.00 24.00 2.70
Sil.s 74.66 5.97 48.00 1.60
- Silye” 92.00 6.80 37.55 1.89
Sil.i7 9330 7.10 33.50 2.79
Sil.;s 55.00 5.55 25.00 2.00
Sil.;s 84.64 6.70 42.00 1.76
Sil.;o 73.66 6.50 52.00 1.20
**Cont,. 55.00 490 47.00 1.08

*Sil.: Silver.

**Cont: The common used variety (Balady).
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Table (6): Bulb characteristics of selected Balady garlic clones in 2005/2006 season,

Clone Bulb weight Bulb diameter | Cloves number | Clove weight
(2) (cm) per bulb
*Sil., 70.00 4.90 39.00 1.60
Sil.; 73.00 5.70 37.00 1.50
Sil.4 53.00 5.40 35.00 1.46
Sil.s 80.00 5.90 34.00 1.76
Sil., 82.50 6.15 38.50 1.88
Sil, 70.00 5.60 48.00 1.40
Sil.1o 70.00 5.50 36.00 1.67
Sil.iy 78.00 6.40 12.00 5.75
Sil., 75.00 5.78 24.00 1.79
Sil.y4 65.00 5.40 45.00 1.22
Sils 80.00 6.10 47.50 1.75
Sil.s6 92.50 6.35 35.00 2.01
Sil.1; 90.20 6.32 31.80 242
Sil.1s 75.00 5.90 31.00 2.09
Sil.yo 90.00 6.50 44.00 1.81
Silge 75.00 5.33 55.00 1.03
**Cont. 60.00 5.00 48.00 1.05
*Sil.: Silver. **Cont: The common used variety (Balady).

B.1.2. Leaves number per plant (L. No/plant):

Data in Table (7) indicate that there
were  significant  differences among the
selected clones in this trait in both seasons of
study. The highest L. No./plant in 2006/2007
season was produced by clone St.4 and clone
Stas (11 leaves/plant) while the lowest L.
No./plant was produced by clone St.3; (9). In
2007/2008 season, the highest L. No./plant
was produced by clones St.., St.zs, St.ao, St.is
and St., which produced the same number of
leaves per plant (9.00 leaves/plant), while the
lowest number of leaves in this season was
produced by clones St., Sts and St (7.33
leaves/plant). There were no significant
differences in the 2006/2007 season among
clones St.44, St.36, St.g,s, St.s, St.35, St.3o, St.10,
St.i4, St.g and St in L. No./plant, but clones
St.s and St surpassed significantly clones
St.g, St.27, St.gg, St.z, contro} and St.31 in this
trait, but in 2007/2008 season, there were no
significant differences among clones St.y,
St.38, St.s, St.us, St.3o, St.27, cont., St.3s and st.z,
while clones St.44, St.3g, Sts, St and St
surpassed significantly clones St.;s, St.s, St.is,
St.ss, St.i, St and St.;. These results agree
with those obtained by Osman and Abd El-
Hamid (1990,1994), Soliman (1992), Gad El-
Hak et al. (1996), Kasim and El-Ghadban

(2002) and Abd El-Hamid er al. (2006), who
found significant differences between the
selected clones and the standard variety.

B.1.3. Leaves fresh weight (L.F.W.) g.:

Data in Table (7) indicate that there
were significant differences in L.F.W. of the
selected clones in both seasons of study. The
highest value of this trait in 2006/2007 season
was obtained from clone Sta (143.67g.),
while the lowest value of this trait was obtai-
ned from clone St.s (72.67). In 2007/2008
season clone St..s produced the highest value
of LF.W. (114.00g.) while the lowest L.F.W.
was produced by cont. (34.67g.). In 2006/
2007 season clone St.4 surpassed significantly
clones St.gs, cont., St.z, St.31, St.lg, St.3, St.3o,
St.14, St,( and St.ls in this trait, while in 2007/
2008 season, there were no significant diffe-
rences among clones St.u, St.as, St.as St and
St.5;, but these clones surpassed significantly
clones St.s, St‘3()' St.3, St.1, St.s, St.31, St.]s, St.m
and cont. The presented results agree with
those obtained by Osman and Abd El-Hamid
(1990, 1994) and Kasim and El-Ghadban
(2002).

B.1.4. Bulb fresh weight (B.F.W.) g.:
It is clear from data presented in
Table (7), that there were significant diffe-
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rences in B.F.W. of the selected clones in both
seasons of study. In 2006/2007 season, the
highest value of B.F.W. was produced by
clone St., (44.00g.), while the lowest value of
B.F.W. in the same season was produced by
clone St.; (21.00g.). The highest value of this
trait in 2007/2008 season (79.00g.) was
produced by clone St.,, while the lowest
value of this trait in the same season was
produced by cont. (18.33g). In 2006/2007
season there were significant differences in
B.F.W. between clone St.,, and all other selec-
ted clones with exception of clone St.;o. Also,
there were significant differences in this trait
between clone St. and clones St.;;, St.y7, St. |,
cont. and St.,. In 2007/2008 season clone St.4
surpassed significantly all other selected
clones followed by clone Stis which sur-
passed significantly all other selected clones,
while all selected clones surpassed significan-
tly the control in this trait. The obtained results
agree with that obtained by Osman and Abd
El-Hamid (1990,1994) and Kasim and El-
Ghadban (2002).

B.1.5. Plant fresh weight (P.F.W.) g.:

Data illustrated in Table (7) indicate
that there were significant differences among
the selected clones in P.F.W. in both scasons
of study. In 2006/2007 season clone St.4; pro-
duced the highest value of P.F.W. (187.67g),
while the lowest value of P.F.W. in the same
season was obtained from clone St.; (101.34).
In 2007/2008 season, the highest value of
PFW. (193.00g.) was produced by clone
St.., while the lowest value of P.F.W. in the
same season was produced by cont (53.00). In
2006/2007 season, there were no significant
differences among clones St..., St St and
Stas, but St surpassed all other selected
clones and control in this trait. In 2007/2008
season also clone St..4 surpassed significantly
all other selected clones and control in P.F.W,
Also, all selected clones surpassed signifi-
cantly control in P.F.W. in the same season.
The obtained results agree with those obtained
by Osman and Abd El-Hamid (1994), who
recorded highly significant differences in
P.F.W. due to clones.

B.1. 6. Neck diameter (N.D.) cm.:

Concerning N.D., it is clear from
data in Table (7) that there were significant
differences in N.D. of the selected clones in
both seasons of study. In 2006/2007 season,
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the highest N.D. was obtained by clones St.3s
and St.4 (1.93cm.), while the lowest N.D. in
the same season was produced by clone St.,
(1.47cm.). The highest N.D. in 2007/2008
season was produced by clone St.4 (1.87cm.)
while the lowest N.D. in the same season was
produced by clone St.;; (1.13). It is clear from
the same data of 2006/2007 season that N.D.
of clone St, was significantly lower than
those of clones St.zs, St.4, St.z7 and St.36, while
in 2007/2008 season there were no significant
differences in N.D. between St.4q, St.g, St.; and
St.7, but these clones surpassed significantly
N.D. of clones St.;s, St.s, St.;o, cont., St.s,
St.z, St.14 and St.3;. The obtained results are in
harmony with those recorded by Osman and
Abd El-Hamid (1994) and Kasim and El-
Ghadban (2006) who found significant
differences in N.D. of the selected clones.

B.1.7. Bulb diameter (B.D.) cm.:

Data in Table (7) indicate clearly that
there were significant differences in B.D. of
the selected clones in both seasons of study.
The highest B.D. was produced by, clone St.
(4.67cm.), while the lowest B.D. in the same
season was obtained from clone St.; (3.3cm).
In 2007/2008 season the highest value of B.D.
was produced by clone St.;z (3.77cm.), while
the lowest value of B.D. in the same season
was produced by clone St.;5(2.33cm.).

B.1. 8. Bulbing Ratio (B.R.):

Bulbing ratio (B.R.) is considered
one of the points which are used to determine
harvest date of garlic 1.e. the lower value of
B.R. the earlier harvest date.

Data presented in Table (7) indicate
clearly that there were significant differences
in B.R. of the selected clones in both seasons
of study. In 2006/2007 season, the lowest
value of B.R. was obtained from clone St.4
(0.36), while the highest value of B.R. in the
same secason was obtained from clone St.;
(0.54). The lowest value of B.R. in 2007/2008
scason was produced by clone St (0.36),
while the highest value of B.R. in the same
season was obtained from clone St.; (0.61). In
2006/2007 season there were no significant
differences in B.R. of the selected clones St.»;,
St.3s, St.o, cont and clone St.s, but these clones
produced significantly higher B.R. than that
produced by St.s. In 2007/2008 season there
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were no significant differences in B.R. values
of clones St.;, St.s, Sts, Sty but B.R. values
of these clones were significantly higher than
those of clones St.go, St.31, St.gg, St.35’ St.14,
cont. and St.3s. The obtained results agree with
those reported by Osman and Abd El-Hamid
(1990), Kasim and El-Ghadban (2002) and
Abd El-Hamid et al. (2006), who found sig-
nificant differences among B.R. of the selec-
ted clones..

B.IL. Fresh yield and bulb characteristics:
B.IL1. Fresh yield (F.Y.) ton/fed.:

Data in Table (8), indicate that there
were significant differences in F.Y. of the
selected clones in both seasons of study. In
2006/2007 season, the highest FY. was
produced by clone St., (17.87) ton/fed. follo-
wed by clones St.zs (14.58), St.3s (14.47) and
Stz (14.06) ton/fed., while the lowest F.Y.
value in this season was obtained by cont.
(10.17) ton/fed. Clone St.y surpassed signifi-
cantly all other selected clones while, clones
St.as, St.as, and Stas surpassed significantly
clones St.o7, St.6, St.y, St.ao, St.14, St.33, St.; and
cont. In 2007/2008 season, the highest F.Y.
was produced by clone Sty (14.23) ton/fed.
followed by clones St.;s (14.00), St.33 (13.42)
and Stss (12.48) ton/fed., while the lowest
F.Y. value was obtained by cont. (8.91) ton/
fed. There were no significant differences
among clones St.u, St.;s and St.g, but these
clones surpassed significantly clones St.,
St.14, St.3o, St.lg, St.g, St.27, StAz, St.31, St.m and
cont. The obtained results agree with that
obtained by Osman and Abd El-Hamid (1990,
1994) who mentioned that these differences
may be attributed to differences of superiority
of the genetic pool of the clones and subse-
quently good utilization of nutrients and other
growing factors.

B.I1.2.Bulb characteristics:
B.11.2.1. Bulb weight (B.W.)g.:

Data in Table (8) indicate the diffe-
rences in bulb fresh weight of the selected
clones in the seasons of 2006/2007 and 2007/
2008. These differences were significant in
both scasons of study. Clone St.,s produced
the highest BW. in both seasons of study. It
produced bulb weight (117g) followed by
clones St.35 (94.17g.), St.35 (90.5g.) and St.;5

(90.0g.), while the lowest bulb weight was
produced by the control (69.0g.) in 2006/2007
season. In 2007/2008 season the highest B.W.
(91.67g.) was produced by clone St.,4 follo-
wed by clones St (91.33g.), St (88.83g)
and Stis (83.67g.), while the lowest bulb
weight (58.33g.) was produced by the control.
These results agree with those obtained by
Osman and Abd El-Hamid 1994, Kasim and
El-Ghadban, 2002 and Abd El-Hamid et al.
(2006).

B.11.2.2, Bulb diameter (B.D.)cm.:

Concerning bulb diameter it is clear
from data in Table (8) that there were signi-
ficant differences in bulb diameter of the
selected clones in both seasons of study. In
2006/2007 season, the highest B.D. was prod-
uced by clone Sty (7.12cm) followed by
clones St (6.58), St; and St (6.55), while
the lowest bulb diameter was produced by
clone St.ss (5.20). In 2007/2008 season, the
highest B.D. (6.50cm) was produced by
clones Sty and St.; (6.50) followed by clone
St.27 (6.37), while the lowest B.D. was prod-
uced by clone St.3; (5.28). These results agrec
with those obtained by Osman and Abd El-
Hamid (1990,1994), Kasim and El-Ghadban
(2002) and Abd El-Hamid ez al. (2006).

B.I1.23. Cloves number per bulb (C.
No./bulb:

Data in Table (8) indicate that there
were significant differences in cloves number
per bulb of the selected clones in both seasons
of study. In 2006/2007 season, the lowest clo-
ves number per bulb (14.29) was produced by
clone St followed by clones St.., (14.67)
and St.3s (15.00), while the highest number of
cloves per bulb was produced by the cont.
(19.50). In 2007/2008 season, the lowest num-
ber of cloves per bulb (12.67) was produced
by clone St4 followed by clones St.is (15.67),
St.14 (15.90), Stz (16.47), while the highest
cloves number per bulb was produced by
clone St.; (19.50). These results agree with
those obtained by Osman and Abd El-Hamid
(1990,1994), Kasim and El-Ghadban (2002)
and Abd El-Hamid ef al (2006) who men-
tioned that there were differences among
clones and ecotypes of garlic .



Table (7): Vegetative growth of chines garlic (Sids-40) selected clones during 2006/2007 and 2007/2008 seasons.

Plant height No. of leave Lans fresh Bulb fresh Plant fresh Neck diameter | Bulb diameter Bulbing ratio
Clone cm) weight (g) weight (g) we;igwht (g) (cm) cm)
2006/07 | 2007/08 | 2006/07 | 2067/08 | 2006/07 | 2007/08 | 2006/07 | 2007/08 | 2006/07 | 2007/08 | 2006/07 | 2007/68 | 2006/07 | 2007/08 | 2006/07 | 2007/2008
*St., 8033 | 6467 | 967 733 | 79.00 | 76.67 | 2433 | 33.33 | 103.33 | 110.00| 147 1.80 3.63 2.97 040 0.61
St., 86.33 | 69.00 | 930 | 8.33 | 96.00 | 109.33| 21.00 | 36.67 | 117.00 | 146.00 | 1.63 1.67 | 330 | 320 | 0.50 0.52
St.; 81.67 | 7633 | 9.67 | 733 | 94.00 | 90.00 | 32.67 | 40.00 | 126.67 | 130.00| 1.76 153 | 397 | 297 | 044 0.52
St.s 89.00 | 7033 | 1000 | 767 | 11433] 76.67 | 3500 | 3333 | 1493311000 | 1.67 143 417 2.53 0.40 0.57
St.s 87.33 | 8167 | 10.00 [ 9.00 | 116.33] 93.33 | 31.33 | 3667 | 14766 | 130.00| 1.76 180 | 400 | 3.07 | 044 0.59
St.y4 76.67 | 6233 | 1000 | 7.67 | 86.00 | 4333 | 34.00 | 26.67 | 120.00 | 70.00 | 153 1.16 | 240 | 286 | 0.36 0.41
St.16 82.67 | 66.67 | 1033 | 900 | 7267 | 51.67 } 2867 | 3500 | 101.34 | 86.67 1.73 1.23 393 2.33 044 0.53
St.io 79.67 | 85.00 | 10.00 | 800 | 95.00 | 105.00 | 36.67 | 32.67 | 131.67 | 13767 1.73 143 | 423 | 287 | 041 0.50
Sty 8333 | 8500 | 9.67 8.67 | 1213310567 2533 | 3667 | 146,66 | 14234 190 1.80 353 3.33 0.54 0.54
St.s 80.67 | 75.00 | 10.00 | 900 | 86.33 | 92.33 | 28.00 | 4333 | 114.33 § 135.66 | 1.60 153 | 377 | 333 | 042 0.46
St 79.67 | 6833 | 900 733 | 9533 { 6333 | 26.00 | 30.00 | 12133 | 93.33 1.70 1.13 3.33 2.47 0.44 0.46
St.ss 82.67 | 8133 | 10.00 | 7.67 [ 10833 | 101.00| 27.00 | 41.67 | 13533 | 142.67 | 193 143 | 3.83 347 | 050 041
St 87.66 | 8833 | 11.00 | 8.33 [ 115.00}| 111.67| 31.67 | 51.00 | 146.67 | 162.67 | 1.87 123 | 403 | 337 | 046 0.36
St.ss 8233 | 8467 | 1050 | 9.00 | 98.00 | 112.00| 32.00 | 41.67 | 130.00 | 15367 160 | 1.70 | 397 | 377 | 040 0.45
Sty 9433 | 8333 | 11.00 { 9.00 {14367 | 114.00| 44.00 | 79.00 | 187.67 | 193.00 | 1.93 1.87 4.67 3.37 0.41 0.55
**Cont. | 8333 | 66.67 | 933 | 867 | 96.00 | 3467 | 22.00 | 1833 [ 118.00| 53.00 | 1.63 127 | 350 | 323 | 047 0.39
LSD.a5% | 654 | 7.05 | 117 | 0.72 | 3877 | 878 | 838 | 757 | 4498 | 1518 | 034 | 023 | 056 | 0.39 | 0.08 0.07
*St.: Star. **Cont: The common used variety (Sids-40).
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Table (8): Fresh yield and its components of Chinese garlic (Sids-40) selected clones during

2006/2007 and 2007/2008 seasons.

. B ieht | Bulb diameter | Cloves number| Clove/weight

Clone | Yield ton/fed | BUIP neE ) e balh A

2006/07 | 2007/08 | 2006/07 | 2007/08 | 2006/07 | 2007/08 | 2006/07 | 2007/08 | 2006/07 % 2007/08
*St.; | 12.04 | 1225 | 7792 | 8167 | 6.17 | 630 | 1667 | 1800 | 432 | 421
St., 1057 | 11.08 | 6983 | 69.83 | 5.75 5.30 18.67 | 1950 | 3.82 3.46
St; | 1353 ] 123718733 [ 8333 | 655 | 650 | 1667 | 1790 | 486 | 427
St | 1347 [ 12.13 ] 8983 | 81.17 | 625 | 598 | 1585 | 17.67 | 5.27 | 4.05
Sts | 1349 | 1155 ] 8767 | 7600 | 655 | 598 | 1550 | 1792 | 5.71 3.78
St | 11.67 | 11.88 | 7833 | 7583 | 6.13 578 1467 | 1590 | 5.70 4,57
Stae | 12.13 | 933 | 7933 | 62.67 | 5.83 5.67 1575 | 1567 | 431 3.62
St | 13.18 | 1162 | 8483 | 77.00 | 6.33 6.00 16.11 | 17.33 | 5.02 4.06
Stp; [ 1239 ] 11,18 [ 8033 | 7550 [ 590 | 637 [ 1633 | 1758 | 452 | 3.98
St | 11.74 | 1167 | 7693 | 7833 | 5.83 5.93 1794 | 1842 | 4.14 4.01
Sts; | 1141 945 | 7567 16250 | 575 | 528 | 1867 | 1792 | 382 | 3.09
Stas | 1447 | 1248 | 90.00 | 83.67 | 5.20 597 16.67 | 1650 | 5.14 436
Stae | 1458 | 1400 | 9417 | 9133 | 6.58 | 6.30 | 17.00 | 18.00 | 528 | 4.54
Stss | 1406 | 1342 [ 9050 | 88.83 | 6.27 | 593 | 1500 | 1647 | 581 5.14
St | 17.87 | 1423 | 117.00| 91.67 | 7.12 6.50 1429 | 1267 | 7.69 6.26
*+Cont.| 10.17 | 891 | 69.00 | 5833 | 570 [ 537 | 1950 [ 1933 | 329 | 292
LAD1 155 | 121 | 824 | 618 | 054 | 041 | 277 | 277 | 089 | 066
*St.: Star. **Cont: The common used variety (Sids-40).

B.I1.2.4. Clove weight (C.W.)g..

Concerning clove weight, data in the
same Table indicate that there were significant
differences among the selected clones in this
trait. The highest clove weight, in 2006/2007
season was produced by clone St.. (7.69g.)
followed by clones St.;3 (5.81g.), Sts (5.71g.)
St.s (5.70g) and Sts (5.28g), while, the
lowest C.W. (3.29g.) was obtained from the
cont. In 2007/2008 season the highest C.W.
(6.26g.) was obtained by clone St.4 followed
by clones Stss (5.14), St (4.57g), Stss
(4.54g.) and Stss (4.36g), while the lowest
C.W. (2.92g.) was produced by the cont. The
variations among the selected clones in this
trait agree with those obtained by Lee and
Kim (1977), Osman ‘and Abd El-Hamid
(1990, 1994), Kasim and El-Ghadban (2002)
and Abd El-Hamid ef al. (2006).

B. In 2006/2007 and 2007/2008 seasons the
following data were recorded on selected
clones of white garlic i.e. Balady cv.

B.I. Vegetative growth:
B.1.1. Plant height (P.H) cm:

Data presented in Table (9) indicate
that there were significant differences in PH.
values of the sclected clones in both seasons
of study. In 2006/2007 season the highest P.H.

value was produced by clone Sil; (110.00),
while the lowest value of PH. in the same
season was obtained from clone Sil.;; (58.67).
In this season, clone Sil.,; surpassed signifi-
cantly all other selected clones. On other hand,
there were no significant differences among
clones Sﬂ.]s, Sﬂ.5, Sil.15, Sil,]g and Sﬂ.'/, but
these clones surpassed significantly clones
Sﬂ.g, Sﬂ.], Sll4, Sﬂ.]z, Sil.g, Sﬂ.ls, cont., Sﬂ.m
and Sil.;,. In 2007/2008 season, the highest
value of P.H. was obtained from clone Sil.;
(104.67), while the lowest value of this trait in
the same season was produced by clone Sil.io
(55.67). There were no significant differences
between clone Sil.;; and clone Sil.;6, but these
clones surpassed significantly all other selec-
ted clones. The obtained results agree with
those found by Singh (1981), Osman and Abd
El-Hamid (1990, 1994), Kasim and El-
Ghadban (2002) and Abd El-Hamid et al
(2006).

B.1.2. Leaves number (L. No)/plant:

It is clear from data in Table (9), that
the differences in L. No. per plant of the
selected clones were significant in both
seasons of study. In 2006/2007 season clone
Sil.;; produced the highest L. No. per plant
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(10.00), while the lowest L. No./plant was
produced by clones Sil.jp, Sil.;s and Sil.y
(700) Clones Sﬂ.s, Si].n, Sil.17 and Sﬂ.]g sur-
passed significantly clones Sil.;p, Sil.;s and
Sil.yo. In 2007/2008 season, the highest L.
No./plant was obtained from clone Sil,;
(8.67), while the lowest value of L. No/plant
was produced by clone Sil,, and control
(5.67). There were no significant differences
among clones Sil.;, Sil.;;, Sil.;; and Sil.;s, but
these clones surpassed clones Sil;; Sil.y, Sil.s,
Sil.jo, Sil.j; and control in L. No./plant in this
season. The obtained results agree with those
obtained by Osman and Abd El-Hamid
(1990,1994), Gad El-Hak et al. (1996), Kasim
and El-Ghadban (2002) and Abd El-Hamid et
al. (2006), who showed significant differen-
ces among the leaves number values of the
selected clones.

B.L3. Leaves fresh weight (L..F.W.) g.:

Data in Table (9) indicate that the
differences in L.F.W. of the selected clones
were significant in both seasons of study. The
highest L.LEW. was produced by clone Sil.;
(115.67g.), while the lowest value of L.F.W.
was obtained from clone Sil.;,, (34.67g.).
There were no significant differences in
LEW. of clones Sils, Sil.; and Sil.;, but
these clones surpassed significantly clones
Sil.j6, Sil, Silyy, Sil.is, Sil.;, Sil.j; Sil.g, Sil.a,
cont, Sil. and Sil,,. The highest value of
L.F.W., in 2007/2008 season was produced by
clone Sil.;7 (138.33g.), while the lowest value
of LF.W. in this scason was obtained from
the control (30.00). Sil.,; surpassed signifi-
cantly all other selected clones in LF.W.,
while there were no significant differences
among clones Sil.15 Sil.19, Sil.m and Sil.]l n
LFW, but these clones surpassed signifi-
cantly clones Sil.], Sﬂ.]z, Sll3, Sll4, Sil.]o and
cont. in this trait.

B.1.4. Bulb fresh weight (B.F.W.) g.:

There were significant differences in
B.F.W. of the selected clones in both seasons
of study as shown in Table (9). The highest
value of BF.W. in 2006/2007 season was
produced by clone Sil.;; (30.00g.), while the
lowest value of B.F.W. in the same season
was obtained from clones Sil.yy (7.67g.) and
cont. (11.67). Sil.;; surpassed significantly all
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other selected clones in this trait, while, there
were no significant differences among clones
Sﬂ‘ls, Sil.]g, Sil.n, Slls and Sﬂ.7, but these
clones surpassed significantly clones Sil.,,
Silo, cont., and Sil.;,. In 2007/2008 scason,
the highest value of B.F.W. was produced by
clone Sil.;7 (46.67), while the lowest value of
B.F.W. in the same season was obtained from
the cont. (16.00). Sil.;; surpassed significantly
all other selected clones in this trait, while
there were no significant differences in
B.F.W. of clones Sil.lG, Sﬂ.g, Sil.m, Sﬂ.]] but
these clones surpassed significantly clones
Sﬂ.}z, Sll4, Sil.]o and cont. The obtamed
results agree with that obtained by Osman and
Abd El-Hamid (1990, 1994), Kasim and El-
Ghdban (2002) and Abd El-Hamid et al
(2006).

B.LS5. Plant fresh weight (P.F.W.) g.:

Data presented in Table (9), show that
there were significant differences in P.F.W. of
the selected clones in both seasons of study.
The highest P.F.W. in 2006/2007 season was
produced by clone Sil.; (141g), while the
lowest value of P.F.W. in the same season was
obtained by clone Sil.;; (42.34g.). It is clear
from these data that, there were no significant
differences between clones Sil.;; and Sil.s, in
P.F.W. but clone Sil.;; surpassed significantly
all other selected clones. In 2007/2008 season,
the highest value of P.F.W. was produced
from clone Sil.); (185.00g.), while the lowest
value of PFW. in the same scason was
obtained from cont. (46g.). The obtained data
of this secason indicate that clone Sil.;
surpassed significantly all other selected
clones in this trait. Also, there were no
significant differences in P.F.W. of clones
Sﬂ.]ﬁ, Sﬂ.m, Sﬂ.lg, Sﬂ.]], Sil.7, Sﬂ.15 and Sﬂ.zo
but there were significant differences in
P.F.W. of these clones and P.F.W. of clones
Sﬂ.g, Sﬂ,n, Sll4, Sil.lo and cont.

B.1.6. Neck diameter (N.D.) cm:

Data in Table (9) indicate that there
were significant differences in N.D. values of
the selected clones in both seasons of study. In
2006/2007 season clone Sil.;; produced the
highest N.D. (1.97cm.), while the lowest N.D.
in the same season was obtained from clone
Sil.,o  (1.10). N.D. of clones Sil.;; and Sils
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surpassed significantly those of clones Sil.j3,
Sﬂ.;;, Sﬂ.‘, Sll.a, Sil.g, Sﬂ.r} Su.ls, cont., Sllzo
and Sil.,p. In 2007/2008 season, the highest
value of N.D. was produced by clone Sil.;7
(2.13cm.), while the lowest value of this trait
in the same season was obtained from the
cont. and Sil4 (0.87). The obtained results
agree with those obtained by Osman and Abd
El-Hamid (1994) and Kasim and El-Ghadban
(2003), who found that there were significant
differences among the selected clones in this
trait.

B.1.7. Bulb diameter (B.D.) cm:

Data in Table (9) illustrate that, there
were significant differences in B.D. values of
the selected clones in both seasons of study. In
2006/2007 season, clone Sil.s produced the
highest B.D. value (3.5cm.), while the lowest
value of this trait in the same season was
obtained from clone Sil,, (2.00cm.). The
highest value of B.D. in 2007/2008 season
was obtained from clone Sil.;7 (3.5cm.), while
the lowest value of this trait in the same
season was obtained from the cont. (1.57cm.).
It is clear from the data of 2006/2007 season
that there were no significant differences
among the B.D. values of clones Sils, Sil.js.
But these clone surpassed significantly clones
Sil.n, Sﬂ.], Sﬂ.]5, cont., Sil.g, s114, Sﬂ.n, Sﬂ.lg,
Sil.5 and Sil.,,. While, in the 2007/2008 sea-
son, clone Sil,; surpassed significantly all
other selected clones in this trait.

B.1.8. Bulbing Ratio (B.R.):

Data of B.R. as shown in Table (9)
indicate that there were significant differences
among the selected clones in both seasons of
study. The highest value of this trait in 2006/
2007 season was produced by clone Sils
(0.71), while the lowest value of B.R. in the
same season was obtained from Sil.ys (0.52)
B.R. of clone Sil.;3 surpassed significantly
B.R. of all clones in that trait. It is known that
the lower B.R. value, the earlier the harvesting
date. In the 2007/2008 season, the highest
value of B.R. was produced from clone Sil.;3
(0.68), while the lowest value of B.R. in 2007/
2008 season, was obtained from clone Sil,
(0.53). It is clear from the data that there were
no significant differences in B.R. of clones
Sil.[g, Sﬂ.;, Sil.;_o, Sil.s, Sil.‘z, Sﬂ.\s but these

clones produced significantly higher BR. than
that of clone Sil.;p. The obtained results agree
with that reported by Osman and Abd El-
Hamid (1990), Kasim and El-Ghadban (2002)
and Abd El-Hamid ef al. (2006), who found
significant variations among the sclected
clones in bulbing ratio character.

B.I1. Fresh yield and bulb quality:
B.IL1. Fresh yield (F.Y.) in ton/fed.:

It is clear from data in Table (10), that
there were significant differences in F.Y. of
the selected clones in both seasons of study .

The highest value of F.Y. in 2006/
2007 season was produced by clone Sils
(16.10 ton/fed) followed by clones Sil.is
(15.41), Sil.;s (15.25) and Sil.o (14.98), while
the lowest value of F.Y. in the same season
was produced by cont. (8.75). Clones Sil.g,
Sil.;7, Sils and Sil.;o surpassed significantly
all the selected clones except clones Sil.,, and
Sil.y. In 2007/2008 season, the highest value
of F.Y. was produced by clone Sil.;s (19.88)
followed by clones Sil.;s (19.69), Sil.;; (18.11)
and Sil.;o (17.92), while the lowest F.Y. value
in the same season was obtained by cont.
(9.33). There were no significant differences
between F.Y. of clones Sil.s and Sil;s or
between F.Y. of clones Sil; and Sil.;,s but
these clones surpassed significantly all other
selected clones in this trait. These results
agreed with those obtained by Ahmed and
Hoque (1988) and Osman and Abd El-Hamid
(1994), who reported that the presence of
significant differences due to the differences
in source potentials and sink capacities among
the tested genotypes.

B.11.2. Bulb quality:
B.11.2.1. Bulb weight (B.W.) g.:

It is clear from Table (10) that there
were significant differences in B.W. of the
selected clones in both seasons of study. In
2006/2007 season, the highest B.W. value was
produced by clone Sil.;¢ (100g.) followed by
clones Sil.;s (95.00), Sily; (93.33) and Siljo
(92.00), while the lowest value of B.W. was
obtained by cont. (52.50). It is clear that
clones Sil.;s and Sil.;s surpassed significantly
clones Sﬂ.go, Sﬂ.[z, Sl].|4, Sﬂ.s, Sﬂ.]o, Sil.n,
Sil.3, Sﬂ.\s, Sil.}, Sll4 and cont. In the 2007/



462 Ho.

2008 season, the highest B.W. value was pro-
duced by clone Sil.;s (135.83g.) followed by
clones Sﬂ.]5 (13417), Sil.n (12200) and Sil,]g
(120.83), while the lowest value of B.W. in
the same season was obtained by the cont.
(56.17). It is clears also, that clones Sil.j,
Sil.15, Sﬂ.n and Sﬂ.]g surpassed all other
selected clones. The obtained results agree
with those obtained by Osman and Abd El-
Hamid (1990,1994), Kasim and El-Ghadban
(2002) and Abd El-Hamid ef al. (2006) they
found significant variation in B.W. values of
the selected clones.

B.11.2.2. Bulb diameter (B.D.) cm:

Data in Table (10) indicate that there
were significant differences in B.D. values of
the selected clones in both seasons of study.
The highest B.D. value in the 2006/2007 was
produced by clone Sil.;s (6.90cm.) followed
by clones Sil.;4 and Sil.;; (6.53), while the
lowest value of this trait in the same season
was obtamed by cont. (5.25). There were no
significant differences among clones Sil s,
Sil.;4 and Sil.;;, while these ciones, surpassed
Sngﬂcantly clones Sil.m, Sil.g, Sil.j, Sﬂ.is,
Sil.15, Sil.zo, Sﬂ.3, Sﬂ.[, Sll4 and cont.

In the 2007/2008 season, the highest
value of B.D. was produced by clone Sil. 4
(7.17cm.) followed by clones Sil.;; (7.10) and
Sil.;s (6.98), while the lowest value of this trait
in the same season was obtained by clone Sil.
(5.13). There were no significant differences
between B.D. of clones Sil.;s and Sil.,7, but
these clones surpassed significantly B.D. of all
other clones except clones Sil.,;s and Sil.jy in
this trait. The obtained results agree with those
obtained by Osman and Abd El-Hamid (1990,
1994), Kasim and El-Ghadban (2002) and
Abd El-Hamid et al. (2006).

B.I12.3. Cloves number per bulb (C. No./bulb):

Data in Table (10) indicate that there
were significant differences in cloves number
per bulb of the selected clones in both seasons
of study. It is well known that the lower C.
No./bulb, the better bulb quality. In 2006/2007
season, the lowest C. No./bulb was produced
by clone Sil,; (10.17) followed by clones
Sil.ig (30.33), Sil.;; (31.97) and Sil.;; (32.67),
while, the highest C. No./bulb was obtained
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from the cont. (53.50). It is clear that clone
Sil.;; produced the lowest C. No./bulb and the
differences were highly significant. In 2007/
2008 season, the lowest C. No./bulb was
produced by clones Sil.;; (11.33) followed by
clones Sﬂ‘lz (2750), Sil.ls (2933), Sil.14
(30.67) and Sil.)7 (32.33), while the highest C.
No./plant was obtained by the cont. (54.33).
Cont. surpassed significantly all other selected
clones with exception clone Sil.,s, while the
lowest C. No. was obtained from clone Sil.11
with significant differences compared with
other selected clones. The obtained results
agree with those obtained by Osman and Abd
El-Hamid (1990,1994) who reported that
decreasing C. No./plant may be attnbuted to
genetic advancing. Also, Abd El-Hamid et al.
(2006), reported similar results and mentioned
that the lower cloves number per bulb is a
very important character for increase of garlic
export potentials.

B.11.2.4. Clove weight (C.W.) g.:

Data in Table (10) indicate clearly
that, there were significant differences in C.W.
values of the selected clones in both seasons
of study. The highest value of CW. in the
2006/2007 was obtained by clone Sil.y,
(6.11g) followed by clones Sil.;; (2.57) and
Sil.i; (2.44), while the lowest C.W. was
obtained from clone Sil.4 (1.02) followed by
cont. (1.03). It i1s clear that clone Sil4 and
control produced the lowest C.W., while clone
Sil.;; surpassed all other selected clones in this
trait.

In the 2007/2008, clone Sil.;; prod-
uced the highest C.W. followed by clones
Sil.;; (2.93) and Sil.;7 (2.91), while the lowest
CW. in the same scason was obtained by
cont. (0.93). The cont. produced the lowest
value of C.W., while clone Sil.;; surpassed
significantly all other selected clones. The
obtained results agree with that obtained by
Osman and Abd El-Hamid (1990,1994),
Kasim and El-Ghadban (2002) and Abd El-
Hamid et al. (2006).

B.ILI Chemical composition of the bulb

It is clear from results presented in
Table (11) in the season of 2007/2008, that the
clone Sil.,; was pioneer in N content as it
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recorded 3.956% compared to clone Sil;s
which was the poorest in N content as it
recorded 2.178%. The rest of the selected
clones were graded from the lowest to the
highest as follows: Sil.lg, St.44, Sil.n, Sﬂ.];)_,
Sil.7, St.35, Sﬂ.]g, Si].]] and Sll4 as they
recorded 2.179, 2.211, 2.410, 2.430, 2.500,
2.711, 2.958, 3.591 and 3.829%, respectively.

Concerning phosphorus content (%),
results reveals that clone Sil,, showed the
highest content of phosphorus (0.652%). On
the contrary, clone Sil.;; had the lowest
content as it recorded only 0.217% phos-
phorus. Other clones graded in the following
descending order: Sily;  (0.617%), Sil,
(0.539%), Sil.;; (0.492%), Stas (0.425%),
Sil.js (0.407%), Stss (0.405%), Sil.;5 (0.380),
Sil.; (0.356%) and Sil.5 (0.246%).

Taking K content (%) into con-
sideration, clone Sil.;3 possessed the highest
content of K as it recorded 0.907%, while
clone Sil.; had the lowest content of K
recording 0.707%. Other selected clones had
moderate values of K as they recorded 0.736,
0.779, 0.798, 0.818, 0.833, 0.834, 0.850, 0.850
and 0.882%, respectively for clones Sil.;;,
Sil.m, Sil.n, St.35, Sil.lz, St.441 Sil.s, Sil.yg and
Sil...

As for Ca content (%), results
revealed that the highest content of Ca was

shown by clone Sil.;; (0.264%), however
clone St. 44 recorded the lowest Ca content
(0.106%). The other selected clones were
found to be in the following ascending order
as follows: Si].7, Sil.m, Sﬂ.5, Sil.17, St.35, Sll4,
Sﬂ.]z, Sil.lg and Sﬂ‘lg as they recorded 0127,
0.147,0.150,0.151, 0.172,0.174, 0.175, 0.190
and 0.196, respectively.

Data in Table (11) reveals that clone
Sil.;; was superior in Na content (%) as it
recorded (7.302%). On the contrary, clone
Sil s recorded the lowest Na content (2.486%)
compared with other selected clones. This was
followed by clones St.s, Sil;;, Sils, Sily,
St.44, Sﬂ.)g, Sﬂ.ls, Sﬂ.m and Sll4 as they recor-
ded 2.924, 2.924, 3.143, 3.143, 3.362, 3.581,
3.799, 3.799 and 4.237%, respectively.

In concem with protein content (%),
results revealed that the protein content
showed the same trend as N content.

Data in Table (11) demonstrated that
clone Sil., had the highest content of total
carbohydrate content (18.823%), followed by
clones Sil.;z (18.095%), St.4y (14.589%), then
Sils  (14.533%), St (13.607%), Sile
(12.879%), Sil.; (10.818%), Sil.s (8.686%),
Sil.;7 (7.562%), Sil.;; (6.440%). While clone
Sil.;; possessed the lowest total carbohydrate
content along with the whole studied clones
(6.396%).

CONCLUSION

Significant differences were found
among the different selected clones. Some
clones showed high degree of superiority in
certain characteristics compared to other
selected clones and with the standard cv. This
study show some promising clones for both
local consumption and exportation as follow:

A. Purple clones selected from Chines
garlic cv. Sids-40:

Clone St.4 is characterized by highest
plant height, number of leaves/plant, highest
fresh weight of leaves, bulbs and plants, also
highest total yield (ton/fed.) as well as highest
bulb weight, diameter and clove weight, fur-
thmore low number of cloves. Clone St.3s was
found to have high plant weight and total

yield, high bulb and clove weight and bulb
diameter. In addition, its cloves contain high
percentage of nitrogen, potassium and protein
compared with the other clones. Clone St.3
was characterized by high total yield, high
bulb weight and low number of cloves per
bulb.

B. White clones selected from Balady cv.:

Clone Sil,; was characterized by
highest plant height, highest number of leaves
per plant as well as highest leaves, bulb and
plant fresh weight during the vegetative
growth, also it was found that it had the
highest total yield (ton/fed) and highest weight
of bulb besides high bulb diameter and high
clove weight also low number of cloves per
bulb.



Table (9): Vegetative growth of the selected Balady garlic clones during 2006/2007 and 2007/2008 seasons.

Plant height No. of Leaves fresh Bulb fresh Plant fresh Neck diameter | Bulb diameter Bulbing ratio

Clone (cm) leaves/plant weight (g) weight (g) weight (g) (cm) (cm) £

2006/07 | 2007/08 | 2006/07 | 2007/08 | 2006/07 | 2607/08 | 2006/07 | 2007/08 2006/(ﬁ 2007/08 | 2006/07 | 2007/08 | 2006/07 | 2007/08 | 2006/07 | 2007/08
*Sil., 80.00 | 66.50 | 7.33 7.00 | 73.00 | 50.00 | 14.00 | 22.50 | 87.00 | 72.50 | 1.57 135 | 280 | 205 | 056 | 0.66
Sil.; 81.67 | 6933 | 7.67 | 633 | 81.33 | 40.00 { 1633 | 2333 | 9766 | 63.33 | 1.60 110 | 2.90 177 | 055 | 062
Sil., 80.00 | 59.00 | 8.67 | 6.00 | 66.00 | 31.67 | 13.00 | 1833 | 79.00 | 50.00 | 153 | 087 | 260 | 160 | 059 | 054
Sil.s 96.00 | 71.67 | 9.00 | 633 | 11567 55.00 | 18.00 | 25.00 | 133.67 | 80.00 | 193 150 | 350 | 240 | 055 | 063
Sil., 90.67 | 80.00 | 8.00 | B8.00 | 101.00}| 65.00 | 18.00 | 35.00 { 119.00 | 100.00 | 1.80 150 | 3.07 | 250 | 059 | 0.60
Sil., 78.00 | 8250 | 7.33 7.00 | 69.00 | 60.00 | 13.00 | 30.00 | 82.00 | 90.00 | 1.53 1.35 247 | 220 | 062 | 062
Sil.yo 68.67 | 55.67 | 7.00 | 5.67 | 3467 | 3167 | 767 | 1633 | 4234 | 4800 | 110 | 093 2.00 1.77 | 055 | 053
Sil.;; 58.67 | 5833 | 9.33 8.00 | 79.00 | 7333 | 20.67 | 30.00 | 99.67 | 103.33 | 197 1.53 310 | 247 | 064 | 061
SilLy, 7933 | 71.67 | 767 | 600 | 72.00 | 46.67 | 1433 | 2167 | 8633 | 6834 | 165 147 | 283 | 237 | 058 | 063
Sil. 4 87.00 | 8833 | 8.00 | 733 | 89.00 | 76.67 | 17.00 | 30.00 | 106.00 | 106.67 | 1.77 163 | 303 | 287 | 058 | 0.57
SiL;s 95.00 | 8833 | 7.00 | 6.67 | 7633 | 68.33 | 14.33 | 26.67 | 90.66 | 95.00 | 1.50 137 | 253 | 233 | 059 | 059
Sik.i6 98.00 | 10033 | 800 | 7.33 | 83.00 | 93.33 | 16.00 | 30.33 | 99.00 | 12366 | 175 1.60 | 3.00 [ 253 0.58 | 0.63
Sil.;; 110.00 | 104.67 | 10.00 | 8.67 | 111.00| 13833 | 30.00 | 46.67 | 141.00 | 185.00| 1.50 | 2.13 240 | 350 | 063 | 061
Sil.;5 77.00 { 79.50 | 9.00 | 7.50 | 92.00 | 105.00 | 22.00 | 25.00 | 114.00 | 130.00 | 1.70 1.60 | 240 | 235 0.71 0.68
Sil.;o 92.00 | 8333 [ 800 | 833 | 91.33 | 80.00 | 21.67 | 26.67 | 113.00 | 106.67 | 1.70 147 | 327 | 253 | 052 | 058
Sil.,y 85.00 | 85.00 | 7.00 | 733 | 60.00 | 66.67 | 25.00 | 2833 | 85.00 | 9500 | 1.30 147 | 220 | 230 | 059 | 0.64
**Cont. | 76.67 | 60.67 | 733 | 567 | 63.00 | 30.00 | 11.67 | 16.00 | 7467 | 46.00 | 147 | 087 | 250 157 | 059 | 0.55
LSD.at5% | 655 | 641 1.78 | 139 | 16.16 | 2136 | 497 | 830 | 1993 | 2801 | 027 | 040 | 042 | 053 | 007 | 0.09
*Sil.: Silver.

**Cont: The common used variety (Balady).
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Table (10): Fresh yield and its components of the selected Balady garlic clones during

2006/2007 and 2007/2008 seasons.
. Bulb weight | Bulb diameter | Cloves number| Cloves weight
Clone Yield ton/fed @ (cm) per bulb @

2006/07 | 2007/08 | 2006/07 | 2007/08 | 2006/07 | 2007/08 | 2006/07 | 2007/08 | 2006/07 | 2007/08

*Sily | 1097 [ 11.620| 68.67 | 74.17 | 567 | S5.13 [ 38.00 { 42.17 | 149 | 156
Sil.; 12.89 | 11.71 | 80.17 | 72.67 | 590 | 557 | 38.83 | 3733 | 1.67 | 1.68
Sil., 980 | 966 | 57.17 | 5867 | 550 | 5.67 | 5133 | 4733 | 1.02 | 1.18
Sil.s 1276 | 13.02 | 83.92 | 87.22 | 6.10 | 589 | 36.17 [ 3517 | 198 | 1.77
Sil., | 13.71 [ 1391 | 8947 | 90.83 | 6.18 | 5.92 | 40.00 | 38.17 | 1.86 | 192
Sil., 13.67 | 14.19 | 89.00 | 92.67 | 6.12 | 6.17 | 3633 | 44.00 | 1.94 | 192
Sil.je | 12.60 | 12.37 | 83.00 | 82.50 | 6.13 | 5.93 | 44.50 | 40.11 | 1.63 | 1.89
Sil.,, | 12.76 | 13.07 | 81.33 | 86.50 | 622 | 5.80 | 10.17 | 11.33 | 6.11 | 6.11
Sil.,, | 1318 | 13.25 | 86.92 | 8750 | 631 | 6.05 | 3197 | 2750 | 244 | 2.93
Sila, | 13.11 | 1297 | 85.17 | 82.17 | 653 | 540 | 36.67 | 30.67 | 227 | 191
Sil.ys | 1525 | 19.69 | 95.00 [134.17| 597 | 698 | 4783 | 51.33 | 147 | 150
Siljs | 16.10 | 19.88 | 100.00] 135.83| 6.90 | 7.17 | 46.17 | 44.83 | 2.03 | 2.00
Sil..;; | 1541 | 18.11 | 9333 | 122.00} 6.53 | 7.10 | 32.67 | 3233 | 2.57 | 291
Siljs | 11.25 | 11.34 | 7333 | 75.67 | 597 | 6.17 | 3033 | 29.33 | 2.17 | 233
Sil.,o | 1498 | 17.92 | 92.00 | 120.83| 647 | 6.52 | 41.67 | 4567 | 1.93 | 194
Sil.yp | 13.39 | 13.23 | 87.50 | 89.17 | 595 | 5.90 | 46.00 | 38.67 | 1.73 1.78
**Cont. | 8.75 | 933 | 5250 | 56.17 | 525 | 537 | 5350 [ 5433 | 1.03 | 093

L.S.D.
atss o 133 | 143 | 640 | 9.19 | 039 | 084 | 555 | 509 | 046 | 0.73
*Sil.: Silver **Cont: The common used variety (Balady)

Table (11): Chemical composition of the ciues (g/100g d.wt.) of the selected garlic clones
m the season 2007/2008

Garlic
protein carbohydrate

strain (%) (%)
St.s6 . ) ) X ) 16.944 13.607
St.u . . . . . 13.819 14.589

Sil., . ) . . . 23.931 14533
Sil.s . . . ) . 13.613 Q.cek

Sil.; . . . . . 15.625 10.818
Sil.ig . . : . . 24.725 18.823
Sil.yy . . . . ) 22.444 6.396
Sil.;5 . . . . . 15.188 6.440
Sil.;, . . . ) ) 15.063 7.562
Sil.;s . 3 . 18.488 18.095
| Sil. 19 . . 13. 619

These clons were selectcd for the purposc of chemxcal ana1y51s because of the observed
differences in some of the studied characteristics
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Clones Sil.,¢ and Sil.;s were superior
in total yield, bulb weight, also clone Sil.;
was found to have high total yield, high bulb
weight, in addition its cloves contained high
percentage of potassium.

Clones Sil.;;, Sil.j,, Sil.;3 were found
to have high total yield and high bulb weight
compared to the standard cv. but they were
found to be characterized by lowest cloves
number per bulb, as well as superior in clove
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weight, also cloves of clone Sil.;; contained
high percentage of nitrogen, phosphorus and
protein as well as highest percentage of
calcium, while cloves of clone Sil. ;g contained
high percentage of nitrogen, protein and
carbohydrate, as well as the highest percen-
tage of potassium.

These clones should be evaluated in
the future at different locations and planting
dates before releasing them as new cultivars.
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