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Abstract; Two field experiments were conducted at Ali Moubark Farm, South Tahrir Research Station, Horticulture
Research Institute, during 2003/2004 and 200472005 seasons to study the effect of different planting dates, soil
solarization and soaking treatments of propagation material on inducing earliness and improving quantity, as well as
quality of globe artichoke French cultivar (Hyrious) grown under local conditions of new reclaimed land. Three
different planting dates (July 15", August 5" and September |*') and two soil solarization treatments (non-solarized and
solarized) were used in addition to 4 soaking treatments of propagation material before planting as follow: a) Dipping
for 5 seconds in 100 ppm indole butyric acid {IBA} solution. b) Dipping for 20 minutes in fungicide solution of Topsen
M 70; Rademel and Rizolex T at rates of |, 2 and 3 g/ liter, respectively. ¢) A combination of a and b treatments. d)
And control. Planting artichoke on 5™ of August increased plant height (cm) and gave the highest early, medium and
late yield (ton/feddan). On the other hand, late planting date (17" of September) significantly increased percentage of
plant survival and average of head weight (g) and diameter (cm) in early and medium yield, as well as inulin content
{mg/g} and total fiber {%5) in the edible part (receptacle), during the two growing seasons. Six weeks of soil solarization
during summer months markedly increased sotl temperatures and subsequently caused a reduction in soil fungi
percentage compared with non-solarized soil. Solarized soil gave the best results with all studied parameters comparing
with non-solarized one in both seasons. Soaking treatments of propagation material in a combination between IBA and
fungicides increased plant survival percentage, plant height and gave the best carly, medium and late yield as well as
decreased the inulin content and total fibers%, while treating with fungicides alone showed the highest average of head
weight and diameter in carly and medium yield compared with control treatment, in both seasons. The three ways
interaction indicated that, planting globe artichoke on 15" of July in solarized soil with IBA + fungicides treatment gave
the highest early yield. While planting in September 1* in solarized soil with the same soaking treatment, increased
plant survival percentage but the highest average head weight and diameter of early and medium yield obtained by
using fungicides treatment.
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INTRODUCTION

In Egypt, globe artichoke occupies an important
position among the leading exportable vegetable crops.
The annual acreage of artichoke in Egypt reached 19410
feddan in 2005, with total production of 182946 tons.
Egyptian exportation to foreign markets in 2005 reached
about 7584 tons with a total income of 6.4 million
dotlars. Nowadays, the government is paying more
attention to promote artichoke production especiallv in
the newly reclaimed areas to satisfy the increasing
demand for both focal consumption and exportation.

Since, the major production of artichoke in Egypt is
obtainable usually during March and April, while the
optimum time for export to European markets is during
the period from December to February. For this reason,
early production with high quality and quantity during
December to February represents a vital importance,
since demand is great and prices are high which affects
the net income of the globe artichoke production
(Okasha et al, 1997). Also one of the main problems
facing globe artichoke prepagation is the low stand
percentage, which reached usually 50-60 % (EL-
Barkouki e/ al.,, 1976). The low stand percentage is
mainly due to the soil born diseases which attack the
propagation materials (dividing crown pieces) that

considered as a proper method for globe artichoke
propagation.

Many trails are still required to solve these
problems to find out the optimum planting date under
our locai environmental conditions particularly, in the
newly reclaimed arcas. Some studies indicated that plant
survival and plant height of globe artichoke were
affected by planting dates. However, Moustafa (1969)
reported that high percentage of plant survival obtained
by late planting, while increased plant height was
obtained by early planting. Similar results were
observed by Aboul-Nasr (1995). Many studies stated the
effect of planting date on yield, where Abd El-Al and
Moustafa (1974) mentioned that the early planting
increased both early and total yield of globe artichoke
plants as compared to late one. Also, Pisti et al. (2004)
reporied that the quality of globe artichoke heads was
affected by planting date.

Soil solarization is a method of heating the moist
soil surface by covering with transparent polyethylene
sheet. Selarized soil temperature was higher than non-
selarized one and at soil surface, temperature was
higher and decreased with soit depth (Hamada er al.,
2002; and McGovern, 2003). Soil solarization for six
weelks increased growth, yield and quality of different
crops (Tjamos and Paplomatas, 1988, Abd El-Aziz. .
1998 and Ghanem ef 4., 2006),
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Finally, several studies used some growth
regulators, fungicides or a combination of both together
to improve and increase both plant stand and plant
growth. Many investigators reported that IBA proved to
be more satisfactory in producing heavy rooting in most
of the ornamental cuttings and due to its non toxic
effect, it was used successfully over wide range of
concentration and plant species such as rhododendron
(Kelly, 1969) and globe artichoke {Kasim er af., 2003),
Moreover, fungicides are mainly used as a protective,
curative and eradicative procedure in most vegetable
crops (Wade and Morris, 1983 and Rod, 1987).

The main objective of the present study is to
investigate the effect of planting dates, soil solarization
and some soaking treatments of propagation material
{crown piece) on inducing earliness and improving
quantity, as well as quality, of giobe artichoke plants
grown under local conditions of newly reclaimed areas
of sandy soil.

MATERIALS AND METHODS

Two field experiments were conducted at Al
Moubark Farm. South Tahrir Research Station,
Horticulture Research Institute. during 2003/2004 and
2004/2005 seascns. The artichoke variety used in these
experiments was French cultivar (Hyrious).

One and Half month, before planting dates of both
seasons, the field was cleaned, ploughed, leveled and
divided into plots (10 m?). Each experiment included 24
treatments {three planting dates x two levels of
solarization x four soaking of propagation materials).

The treatments were arranged in randomized split
split plot design with three replicates. The main plots
were occupied by planting dates, solarization treatments
were randomly distributed in the sub plots, and soaking
treatments were randomly distributed in the sub-sub
plots. The soaking treatments were;-

a-Dipping for 5 seconds in 100 ppm indole butyric
acid (IBA) solution,
b-Using fungicide solution consisting of Topsen M

70; Radomel! and Rizolex T atrates of 1,2 and 3 g/

liter, respectively, for 20 minutes and were lift for

about 30 minutes in he open air before planting.
¢- A combination of a and b treatments.
d —A control.

All plots were pre-irrigated using drip irrigation
system with nozzles of 100 cm apart. Six weeks before
each planting date, strips of 50 Mm thickness
polyethylene plastic were randomly placed on 12 plots
for solarization as described by Abdallah (1991),

Soil temperature was measured two days a week
during day time for solarized soil vs. non-solarized at
depths of 0, 5, 10 and |5 en1, and maximum temperature
was calculated. The plastic sheets were removed after 6
weeks of solarization.

The propagation material {(crown pieces) from
French cultivar (Hyrious) of artichoke was planting
after solarization at a distance of one meter within rows
with one meter width and ten meter length in each plot.
The agricultural practices required for artichoke
production were carried out as recommended. Soil
samples were collected from the root rizosfere {top 20

cm) to determine, pathogen fungi percentages,
according to Beninashemi and Dezeeuw {1969), 2
months after solarization,

The following data were recorded for artichoke growth,
yield and quality:

- Vegetative growth. .

percentage of plant stand and plant height (cm)
measured from the soil surface up to the tip of the
height ieaf were recorded at 60 days and 150 days after
planting, respectively.

- Yield (early, medium and late yield):

The early yield (from the begging of harvest till the
end of February), medium yield (during March) and late
yield {during April) were determined as flower head
weight (ton/feddan).

-physical and chemical characters of Head:

A random sample of 5 heads from each
experimental plot was taken at each harvest during the
early and medium yield for determining the average
weight (g) and diameter (cm) of the head. inulin content
(mg/g) and Total fibers (%) of the edible part in head
(receptacle) were determined on dry weight basis during
the medium yield according to Winton and Winton
{1958) and A.O.A.C.(1990), respectively.

- Statistical analysis:

Data were statistically analyzed as randomized split
split plot design, according to Snedecor and Cochran.
(1980).

RESULTS AND DISCUSSION

- Effect of solarization on soil temperature:

Results in Table (1), clearly, indicated that soil
temperatures (under plastic or uncovered areas)
increased during the day time, reaching its maximum
values at 4 clock p.m during the three solarization
perieds. Similar observations have been recorded by
Abdallah {1991). Concerning soil depths, the highest
soil temperatures recorded at the surface of the soil, and
then it decreased with increasing the soil depths. The
maximum difference i soil temperature between
covered and uncovered areas for the three solarization
dates was 16 °C, 11 °C, 7°Cand 6 °C at 0, 5, 10and 15
cm. depths, respectively as an average of both seasons.
The heating effect of the plastic on soil, decreased with
soil depth. At 5, 10, and 5 cm depths, the maximum
temperatures in covered soil were 14 °C, 21 °C and 25
°C, respectively, lower than that at soil surface, but still
higher than uncovered soil at the same depths by 9 °C,
12 °C and 15 °C respectively. Such results were i
agreement with Abdallah, 1991; Hamada ef af., 2002
and Ghanem er al, 2006. Concerning dates of
solarization, data in Table () showed that soil
solarization raised the average maximum soil
temperature to 66 °C, 69 °C and 66 °C on soil surface
with soil solarization started in 4" of June, 26" of June
and 21 of July, respectively in both growing seasons,
corresponding maximum temperature in non-solarized
soil surface was 53 °C, 53 °C and 35 °C respectively,
with an increase of 13 °C, 16 *C and 1l °C over the
non-solarized treatiment.
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Table (1): Average absolute maximum soil temperatures (C°) at four depths, in solarized and non-solarized soil for 6
weeks before planting dates (means of two seasons).

Soil Day time
Solarization depths Solarized soil Non- solarized soil

started dates (cm} 8 1 12 2 4 6 8 8 12 2 4 6 8
am. am. am. p.m. p.m, p.Mm. p.m. a.m. am. a.m. p.m. p.ni. p.am. p.m.

0 53 50 6l 64 66 64 59 40 43 47 51 53 48 45

4" of 5 41 42 46 50 51 43 46 33 35 38 43 45 43 41
June 10 35 37 40 44 46 43 42 32 33 36 39 41 39 37

15 34 36 37 40 42 40 38 29 31 34 37 39 36 35

Ambient 32 35 37 39 40 37 35 32 35 37 39 40 37 35

0 50 54 ol 67 69 67 64 40 44 50 52 53 51 47

26" of 5 37 40 45 52 55 52 49 32 34 37T 41 44 42 40
June 10 35 37 41 46 48 46 42 31 33 36 39 41 39 38

15 33 35 39 41 44 42 40 30 31 33 36 38 36 33

Ambient 33 35 37 38 39 37 34 33 33 37 38 39 37 34

0 45 50 58 6l 66 62 56 36 42 48 50 55 50 45

20% of 5 36 39 43 49 54 51 46 31 33 36 40 44 42 40
July 10 34 36 40 44 47 45 43 30 31 33 37 39 38 37

15 32 34 37 40 42 41 39 29 31 32 35 37 35 33

Ambient 32 34 37 38 39 36 34 32 34 37 38 39 36 34

- Effect of solarization on soil fungi:

Obtained data from Table (2} indicated that total
fungi were drastically reduced in solarized treatments.
Moreover, the three dates of soil solarization caused a
markedly reduction in the percentage of fungi
population as compared with non-solarized. This
influence was more clear with the third solarized dates
soil sample in November 1*. This observation may be
attributed to the fact that the most effective period for
solarization in Egypt is during July and August. In this

aspect, many workers indicated that soil solarization is
the best method for controlling target pest organisms in
soil, and that solarization effectively reduced the
population of many fungal and bacterial pathogens in
soil (Abd El-Aziz. 1998; Abdallah et af, 1998 and
McGovern, 2003). Moreover, all soaking treatments of
propagaticn material reduce soil pathogens as compared
with the control. Data were more pronounced with IBA
+ fungicides treatnient.

Table (2): Effect of planting dates, soil solarization and soaking treatments on total fungi isolation (colony forming unit
"x 107 efu"/tg. dry soil), two months after globe artichoke planting.

Seaking treatments

Flanting dates Soil selarization Control 1BA Fungicides [BA+ Fung. mean
15" of Non-solarized soil 11,05 287 471 0.84 4. 87
July Solarized soil 6.04 0.52 0.63 042 1.90

i mean 8.33 1.70 2.67 0.63 3.39

5t of Non-sotarized soil 18.75 7.82 7.92 2.98 9.37
Ausust Solarized soil 10.67 3.66 3.32 0.42 4.52

° mean 14.71 5.74 3.62 1,70 6.94

1% of Non-siolnrizgd soil §8.50 4.73 442 2.69 5.09
September Solarized soil 1.38 0.52 0.42 0.42 (.69
mean 4.94 2.63 242 1.56 2.89

- Vegetative growth:
1) Plant survival percentage:

Results in Table (3} indicate that the 3" planting
date; i.e. Scptember [*) (after 3" solarization date)
significantly improved the plant survival percentage
(81.67 in the I* season and 54.58% in the 2™ scason)
comparing to the 1* apd 2™ planting dates. In this
respect, planting in July 15" gave survival percentage of
47.50 and 41.67% while planting in August 53" save
61.67 and 44.17% in the first and second scasons.

respectively. These results are coincided with Moustafa
(1969) who stated that late planting date of globe
artichoke significantly increased percentage of plant
survival than that of carly one. Similarly, under Assiut
conditions, Aboul-Nasr (1993) reported that percentage
of plant survival obtained by planting late in mid-
October was higher than that in mid-September and
early October. This means that the later the planting
date, the higher is the plant survival percentage. This
might be duc to the relatively low temperature
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prevailing during the third planting date (1% of
September) which was more suitable for artichoke
sprouting than the high temperature prevailed during the
first and second planting dates, in both seasons.

Data in Table (3) also, reveal that soil solarization
process  significantly improved plant  survival
percentage, in both seasons. Survival % was higher in
solarized soil by about 14.03 and 17.41 % in the 1™ and
2" seasons, respectively compared with the control
treatment. These results confirm numerous previous
trials on different crops {Tjamos. and Paptomatas ([988)
on artichoke; Abd El-Aziz (1998) on garlic and
Abdallah et al (1998) on cabbage and lettuce
transplants). The increase in plant stand percentage
caused by applying soil solarization process may be
attributed to the fact established by Abd El-Aziz,
(1998); Abdallah er o/ (1998} and McGovern, (2003},
which clear that this process leads to reduce the
population of many fungal and bacterial pathogens and
weeds in the soil.

Soaking propagation materials in IBA and
fungicides either alone or combined together
significantly increased plant survival percentage
comparing with the control treatment (table3).
Combined IBA with fungicides in both seasons gave the
highest plant stand percentage. Average percentage of
increase over control for the previously mentioned
characters in the two seasons was 90.5 and 79.7%,
respectively. Concerning the effect of IBA, this caused
an increase over control in the plant survival by 62.17%
and 30.51% in the two seasons, respectively. Kasim, ef
al. (2003) reported similar results on artichoke. Also,
several investigators indicted that IBA proved most
satisfactory in producing heavy rooting in most of the
ornamental cuttings, Kelly (1969). The effect of
fungicides, which caused high plant stand percentage,
may be attributed to their effects on decreasing number
of fungi population in the soil as stated by Fiori ef af.
(1996). Moreover, fungicides are mainly used as a
protective, curative and eradicative procedure in several
vepetable crops (Wade and Morris, 1983 and Rod,
1987).

Data in Table (3) indicate no significant differences
in plant survival percentage between solarization
treatments with any planting date. Although, planting
date on September Ist combined with solarized soil was
effective in improving this percentage. These results
werg holding true in both scasons.

During the two growth seasons, Table (3) shows
that, within any planting date, soaking treatments of
fungicides alone or combined with [BA gave the pest
survival percentage comparing with the control
treatment.

Soaking treatments of propagation materials in
fungicides alone or combined with IBA increased the
survival % comparing with the contral in solarized and
non- solarized sotls without significant differences
between them in both seasons (table 3).

Results in Table (3) indicated that adding a
combination of IBA with fungicides in solarized soil
and planting in September 1* vave the highest plant
survival percentage in both growing seasons.

2)Plant height:

Data in Table (3) reveal that planting artichoke on
15" of July or 5™ of August caused significant increase
in this parameter compared with planting on 1% of
September, in second season only. Similar results were
obtained by Aboul-Nasr (1995) who explained that the
highest value of plant height of globe artichoke occurred
in earlier planting date due to the favorable conditions
(warm weather) that can help in faster growing of plant
than cold conditions {later planting date).

Soil solarization caused a significant increase in
plant height, during the two growing seasons (table 3).
Such effect was also observed on sweet corn (El Seidy,
2001) and on faba bean {(Ghanem ef af, 2006). The
obtained results might be attributed to the role of soil
solarization in changing the soil contents, as reported by
Chen and Katan (1980) who observed changes in the
soil concentration of mineral nutrients and increased
concentrations of soluble organic matter, which in turn
encourage plant growth,

Concerning soaking ireatments, results showed that
the combination between IBA and fungicides gave the
tallest plants, in both seasons. Similar enhancement in
plant growth of globe artichoke treated pre-planting
with IBA was proved by Kasim e/ af (2003) who
attributed this response to the more roots produced by
treated offshoots. Also, this enhancement in plant
growth may be attributed to the fact that fungicides
reduced soil born discases and subsequently permits
more healthy and improved growth of plants.

In Table (3) the interactions between planting dates
and solarized soil were effective in improving planting
height comparing with non-solarized soil during the two
growing seasons. However, this interaction was not
significant with planting dates on 15" of July and 5™ of
August during the second scason.

Table (3) reveals that all soaking treatments
surpassed the control in plant height {¢cm) in all planting
dates, during the two growth seasons. while the tallest
plants were obtained by soaking propagation material in
a combination of IBA with fungicides and cultivation on
15" of July or 5" of August followed by soaking in IBA
and/or fungicides each alone, during 2004/2005 season
only.

The same table shows that. using non-solarized soil
with soaking treatments of fungicide alone or combined
with 1BA in the first season and the later treatment in
the second one, signiticantly increased plant height
comparing with the control  weatment, While in
solarized  soll, applyiny [BA~ fungicides gave
significant increased plant ficight followed by soaking
in IBA and /or fungicides <ach alone comparing with
the control during the two growing seasons,

Results in Table {3) indicated that soaking in IBA +
fungicides treatment tn soiarized soil and planting in
August 5" gave the tallest plant height in both growing
seasons.

- Head yield (early, medium and late yield):

Table (3) indicates that planting globe artichoke on
July 15" and August 5" gave a significant increase in
the early yield (ton/feddan). comparing with planting on
September 1™, in the first season, They produced 65.42
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and 56.38 % increase in weight of flower heads than
planting on September 17, respectively. Concerning the
medium and late vield, data show that planting
artichoke in August 5" produced the highest medium
and late yield (ton/feddan), followed by planting in July
15" and then September 1% Similar results were
concluded by Abd El-Al and Moustafa (1974) who
mentioned that early planting date (May 1%) increased
both early and total yield of artichoke plant as compared
with late planting date (June 1* or July I*). Also Aboul-
Nasr (1995) planted globe artichoke on mid-September,
early October and mid October and found that the first
date of planting was better than the third date to obtain
the highest early and total yield. This increase in yield
might be explained on the basis that the longer the plant
remains, the longer the harvesting seasons with large
number of heads produced by early planting dates, and
to the fact that early planting can give the plants a
chance to build up more stored food than [ater planting.

The same table shows increases in the early,
medium and late yield (ton/feddan) with solarized soil
as compared with non-solarized one, in both growing
seasons. Similar data was obtained by Tjamos and
Paplomatas (1988) on artichoke and Ghanem et al.
(2006) on faba bean. Such increase might be due to the
favorable influence of solarization on reducing soil bom
diseases as well as increasing soil macro and micro
elements (El-Seidy, 2001) which in turn encouraged
plant growth and so caused yield increases.

Soaking plant propagation materials in IBA and
fungicides either alone or combined together gave the
best results for early, medium and late yield
(ton/feddan) as compared with the control. This was
true in the two growing seasons {table 3). Similarly,
high artichoke yield was obtained by using IBA (Kasim
et al., 2003) and with fungicides (Fiori, 1996).

The interaction between planting dates and soil
solarization ts presented in Table (3). It is clear that
solarized soil was effective and gave the highest early
yield (ton/feddan) when artichoke planted on 15" of
July. While the highest medium and late yield
(ton/fcddan), were obtained when artichoke planted on
5™ of August comparing with non-solarized soil during
2003/2004 and 2004/2005 seasons.

From Table {3), with any particular planting date,
soaking propagation materials in fungicides + IBA
surpassed the control in the early yield (ton/feddan).
Also, the highest medium and late yield (ton/feddan)
were produced with soaking plant propagation materials
in fungicides alone or combined with IBA within any
planting date compared with the other soaking
treatments. These trends were observed in both seasons.

With solarized and non-solarized soil, data show
that soaking treatments of fungicides alone or combined
with 1BA produced the highest early, medium and late
vield (ton/feddan) comparing with the control during the
two growing seasons (table 3).

Regarding the three ways interaction Table (3)
shows that applying IBA+ fungicides in solarized soil
and planting on 15" of July gave the highest early yield
(ion/feddan), Also, the highest medium and late yield
{ten/feddan) were produced with soaking in IBA+

fungicides treatment in solarized soil and planting on 5™
August, during the two seasons.

- Head characters:

1} Physical characters:

Data presented in Table (4) reveal that planting on
5" of August and 1" of September significantly
increased both averages of head weight (g) and diameter
(cm) of early yield as compared to planting on 15% of
July in both seasons. In the medium yield, planting on
1" of September produced the highest average head
weight and diameter as compared to planting on 15" of
July and 5th of August, in both growing seasons, while,
no significant differences in the average head diameter
werc observed between the three planting dates in the 1*
season. Similar results were reported by Pisti er al
(2004). These findings might be due to the less number
of heads produced by late planting date (I of
September) that may reflect on the higher average of
head weight and diameter, compared with the other
earlier dates, which produced more number of heads.

The same table shows that soil solarization gave the
highest value of the average head weight and diameter
of early yield in both seasons and medium yield in 1*
season as compared with non-solarization. These
conclusions agreed with Tjamos and Paplomatas (1988),
Abd El-Aziz (1998) and Ghanem ef al. (2006), who
proved that soil solarization for six weeks increased
yield and quality in different crops.

Concerning  soaking  propagation  material
treatments, data presented in Table (4) reveal that the
highest average head weight and diameter of early yield
was obtained by all soaking treatments as compared
with control treatment in both seasons. On the other
hand, the highest values of head weight and diameter of
medium yield were generally, obtained by soaking
propagation materials in IBA and/or fungicides each
alone, in both seasons. .

Regarding the interaction between planting dates
and soil Solarization, data in Table (4) reveal that,
within any particular planting dates solarized soil
recorded increased average head weight (g) and
diameter (cm) of early yield compared by non-solarized
one in 1" and 2* seasons. Whereas, no significant
differences were obtained by cultivating on 5" of

"August and 1™ of September in the second season for

the two characters. Concerning the average head weight
and diameter of medium vield, results showed that with
solarized soil and planting date in September 1™ gave
the highest values comparing with non-solarized soil
and planting date in July 15™ in both seasons.

Table (4) indicates that soaking 'in IBA and/or
fungicides treatments, each alone and planting on 1% of
September produced the highest head weight and
diameter of early and medium yield, during the two
52asons. :

The same table shows that all soaking treatments
increased head weight and diameter of early yield
comparing with control treatment with solarized and
non-solarized soil, in both seasons. Concerning medium
yield, the average head weight and diameter increased
with soaking in IBA and/or fungicides treatments, each
alone in solarized seil, in both season.
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Within any patticular planting date Table (4) show
that wsing IBA and fungicides each alone and/or
combined together, in solarized soil gave the highest
average head weight and diameter of early yield during
the two seasons. In medium yield, scaking in IBA
and/or fungicides each alone in solarized soil and
planting in September 1¥ recorded the highest average
head weight and diameter in ¥ and 2™ seasons.

2) Chemical characters:

As shown in Table (4) the highest inulin (mg/¢) and
fiber (%) contents were obtained from planting on [*of
September compared to the other two planting dates, in
both seasoas.

Soil solarization significantly gave the highest
inulin {mg/g} content in the edible part in solarized soil
compared with the non-solarized one. Average
percentage of inerease over non-solarized for inulin
content in the two seasons were respectively, 12% and
15.6%, as shown in the same table. Likewise, results
were proved by Abdallah ef af. (1998). On the contrary,
the lowest total fibers % produced by solarized soil, in
the 2* season only.

All soaking treatments of propagation material
decreased significantly the tnulin and the total fiber
contents in the edible part as compared with the control
treatment, during !* and 2" seasons (table 4).

Regarding the interaction between planting dates x
soil Solarization, within any individual planting dates, it

was observed that solarization increased the inulin
content of the edible part comparing by the non-
solarization during the two seasons. The highest inulin
content was recorded when planting in September 1% in
solarized soil with average percentage of increase over
planting in non-solarized soil in July 15" by 29.4 and
58.1% respectively. As for total fiber content, soil
solarization significantly gave the lowest total fibers
with solarized soil compared to non-solarized soil in
both seasons.

Data in Table (4) shows that all soaking treatments
tended to lower the inulin and total fiber contents
comparing by the control during the three planting
dates, during the two growing seasons. In addition,
using IBA and fungicides treatments gave the [owest
resuits for inulin (mg/g) and total fiber %, respectively.

The same table, indicate that all soaking treatments
of propagation material gave the lowest inulin and total
fiber contents comparing with the control treatment in
both solarized and non- solarized soil, during the two
growing seasoqs.

Concerning the three ways interaction (table 4)
show that planting artichoke on [* of September in
solarized and non-solarized soil, and the control
treatment (without soaking), gave the highest inulin and
total fiber contents in the edible part, respectively, In
both seasons.



Table (3): Effect of planting dates, soil solarization, soaking treatments and the interaction of planting dates x soit solarization on vegetative growth and yield of globe
artichoke plant, during the two successive seasons of 2003/2004 and 2004/2005.

Survival (%)

Plant height (cm)

Head vield (ton / fedden)

Treatments Early vield Mid-scason yield Late yield
1% season 2" season 1% season 2"°season 1™ scason 2™ scason 1 season 2" scason 1% season 2" season
Plantfing dates:
15" July 47.50 41.67 24 80 36.62 0311 0.287 0.865 0.795 0928 0.858
st August 61.67 4417 24.83 37.95 0.294 0.235 1.107 0.948 1.678 1.014
I* September 81.67 54.58 23.11 27.24 0.188 0.213 0.792 0.550 0.885 0.703
L.S.D at 0.05 9.30 443 NS 2.92 (.035 NS 0.158 0.118 0.229 0.098
Soail solarization:
Non solarized soil 59.44 43.06 22 01 341 0.139 0.173 0.656 0.488 0.905 0.659
Solarized soil 67.78 50.56 26.48 3645 0.390 0.315 1.187 1.041 1.422 1.058
L.S.D at 0.05 7.59 5.13 1.55 245 0.040 0.070 0.057 0.083 0.110 0.143
Soaking treatments:
Control 41.11 32.78 19.86 28.59 0.071 0.102 0.389 0.318 0.449 0.408
IBA 66.67 4278 25.06 34.26 0.240 0.197 0.983 0.713 1.081 0.671
Fungicides 68.33 52.78 2484 3461 0.321 0.294 1.071 0989 1.487 1.011
IBA + fungicides 78.33 58.89 27.22 38.29 0426 0.387 1.241 1.037 1.638 1.343
L.S.D at 0.05 833 7.5 1.89 1.93 0.052 0.056 0.145 0.128 0.205 0.150
Planting dates x soil solarization:
£5 July Non solarized soll 4333 36.67 23.39 34.49 0.161 0.195 0.588 0.491 0731 0.635
Solarized soil 51.67 46.67 2721 38.74 0.462 0.379 .14} 1.100 1.124 [.081
5t August Non solarized soil 58.33 41.67 2308 36.60 0.150 0.182 0.823 0.399 1.305 0.807
Solarized soil 65.00 46.67 26.58 193] 0.438 0.289 1.391 1.297 2.051 1.222
1 Non solarized soil 76.67 50.83 20.56 23.15 0.106 0.148 0.556 0.373 0.680 0.535
September  Solarized soil 86.67 58.33 25.65 31,33 0.270 0,278 1.029 0.728 1.090 0.870
L.S.D at 0.05 13.16 8.88 2.69 4.25 0.070 0.122 0.148 0.192 0.248

(.099
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Table (3) continied: Effect of the interaction of planting dates x soaking treatments and soil solarization x soaking treatments on vegetative growth and yield of globe
artichoke plant, during the two successive seasons of 2003/2004 and 2004/2005.

Head yield (ton / fedden)

. o .
Treatments Survival (%) Plant height (cm) Early vicld Mid-season yield _Late yield
1 season 2™ season 1"season 2™ season 1" season 2™ season 1%season 2™ season season 2% season
Planting dates x soaking treatments:
Control 2333 28.33 20.67 31.75 0.067 0.084 0.366 0.326 0.350 0.373
{5t Tuly IBA 56.67 38.33 26.31 36.33 0310 0.250 1.011 0.686 0.933 0,664
- Fungicides 50.00 46.67 25.05 36.71 0.376 0.353 0.995 1.127 1.123 1.066
IBA + fungicides 60.00 53.33 27.16 41.68 (.492 0.461 1.087 1.042 1.305 1.329
Control 28.33 26.67 21.50 20.67 0.075 0.110 0.423 0.387 0.605 0.486
5™ A youst IBA 65.00 36.67 24.72 3063 0.279 0.193 1.178 0.944 1.627 0.789
& Fungicides 71.67 55.00 2551 39.32 0.376 0.264 1.291 1.210 2.146 1.225
IBA + fungicides 81.67 58.33 27.81 43,20 0448 0.374 1.537 1251 2.334 1.557
Control 71.67 43.33 17.41 24.35 6.071 0.114 0.377 0.241 0.392 0.364
1% September IBA 78.33 53.33 24,15 26.83 0.131 0.147 0.766 0.510 0.681 0.561
Fungicides 83.33 56.67 2417 27.79 0211 0.206 0.927 0.631 1.193 0.743
IBA + fungicidcs 93.33 65.00 26,69 29.99 0.339 0.326 1.100 0.819 1.275 1.141
L.S.D at .05 14.43 12.39 3.28 3.35 0.090 0.097 0.251 0.222 0.355 0.259
Soil selarization x soaking treatments:
Control 36.67 28.89 19.58 2598 0.043 0.063 0.229 0.164 0.345 0.293
Non solarized soil IBA 6l.11 38.89 21.53 32.66 0.122 0.133 0.643 0.452 0.824 0.522
Fungicides 63.56 48.89 22.86 31.80 0.168 0.197 0.794 0.641 1.171 0.764
IBA + fungicides 74 44 55.56 24 08 35.22 0.223 0.309 (.958 0.694 1280 1.056
Coatrol 45.56 36.67 20.14 31.19 0.099 0.142 0.548 0.472 0.553 0.523
Solarized soil IBA 72.22 46.67 28.59 35.87 0.358 0.261 1,327 0.975 1.337 (.821
Fungicides 7101 56.67 26.83 37.42 0.473 0.392 1.348 1.338 1.803 1.258
1BA + fungicides 8222 62,22 30.36 41.35 0.630 0.466 1.524 .38t 1,995 1.629
L.S.I> at 0.05 11.78 10.12 2.68 2.73 0.074 0.079 0.205 0.181 0.290 0211

0<
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Table (3) contined: Effect of the intevaction of planting dates, soil solarization and soaking treatments on vegetative growth and yield of globe artichoke plant, during 3
the two successive seasons of 2003/2004 and 2004/2005. >
2
ial 0 ) o ) Head vield (ton / fedden) =
Treatments Survival 4) Plant height (cm) Early vield Mid-scason yield Late yield i:
1“season 2" scason 1 scason 2" season 1“season 2" yeason [V scason 2" scason 1V scason 2" scason =
Pianting dates x soil solarization x soaking ¢reatmicnts: o
Non Control 20.00 2333 20.67 29.50 0.00 0.00 4.207 0.127 0.232 0.224 §
solarized IBA 50.00 33.33 21.61 36.86 0.170 0.172 0.635 (.497 0.678 0.520 §
soil Fungicides 46.67 40.00 23.22 33.83 0.207 0.222 0.719 0.642 0.923 0.736 o
) IBA + fungicides 56.67 50.00 24.04 37.78 0.267  0.387 0.792 0.698 1.091 1.060 3_<
15 July Control 26.67 3333 20.68 34.00 0135 0.lo8 0525 0525 0468 0522 =
Solarized IBA 63.33 41.33 31.00 3581 0.451 0.328 1.387 0.876 1.189 (.807 g'
soi] Fungicides 53.33 53.33 26.88 39.58 0,548 (0.485 1.272 1.612 1.323 1.390 =
IBA + fungicides  63.33 56.67 30.28 4558 0717 0.536 1.381 | 385 1518 | 599 2
Non Control 26.67 23.33 20.78 29.22 0.089 0.089 0.238 0.254 0.483 O.%OS 3;_
solarized IBA 60.00 3333 23.67 39.67 0.130 O,_IEB 0.758 0515 i.197 0\1”’ ‘;
soil Fungicides 70.00 53.33 2350 36.72 0.199 (3.2006 1.029 (.820 1.756 0.986 B
Sh Ayeust IBA + fungicides  76.67 56.67 24.39 4078 0213 0.310 1.267 0.507 1.784 191 2
° Control 30.00 30.00 3222 30.14 0.090 0.131 0.607 0.521 0.728 0.004 Z
Solarized IBA 70.00 40.00 25.78 30.58 0.478 0.264 £.599 1.372 2.037 1.036 e
soil Fungicides 73.33 56.67 27.11 41.75 0.552 0.323 1.552 1.600 2.530 1.463 =
IBA + fungicidcs 86.07 60.00 31.22 4561 0.684 (0.439 1.807 1.695 2884 1.723 ;
Non Control 63.33 40,00 17.30 19;22 0.07Q 0.100 0.241 0.112 0.321 0.?247 <
solarized IBA 73.33 50.00 19.30 21.44 0.067 0.102 0.5_35 0.342 0.598 0.504
soil Fungicides 80.00 53.33 21.85 24,83 0.099 0.163 0.633 0.461 0.835 0.570
¥ iBA + fungicides 20.00 60.00 23.80 27.11 0.190 0.229 0.816 0.576 0.966 0.718
September Control 30.00 46.67 17.53 2947 0.072 0.127 0.512 0.370 0.463 0.382
Solarized IBA 83.33 36.67 29.00 32.22 0.195 0.192 0.997 0.678 0.765 0.618
soil Fungicides 86.67 60.00 26,49 30.73 0.323 0.369 1.221 0.802 [.551 0.915
1BA + fungicitdes 96.67 70.00 29.58 32.86 0.488 0.423 1.385 1.062 1.583 1.565
‘ L.S.I) at 0.05 20.41 17.53 4.64 4.74 0.128 0.138 0.353 0314 0.502 0.366
=2




Table (4): Effect of planting dates, soil solarization, soaking treatments and the interaction of planting dates x soil solarization on the physical and chemical head
characters of globe artichoke plant, during the two successive seasons of 2003/2004 and 2004/2005.

Average head weight (g} Average head diameter (cm) Chemical
. . . Lo Inulin Total fibers
Treatments Early yield Mid- yield Early yield Mid- yield (ng/g) (%)
lsl an lst 2nd Ist 211d lsl 2nd Ist 2nd 151 2nd

seasoi s¢ason scason scason Season season s¢ason Season season season scason season

Planting dates:

15" July 16550 20754 17649 199.08 6.58 720 7.55 7.65 5.06 4.12 481 775
st August 189.72 24747 17334 188.85 7.17 8.40 7.40 7.55 4.40 4,05 5.00 8.31
1** September 197.19 26540 19347 221.80 7.72 8.30 761 8.15 5.84 6.57 5.19 10.69
L.S.D at 0.05 15.73 31.72 8.96 20.83 0.31 0.64 NS 0.46 0.31 0.27 0.21 0.85
Soil solarization:
Non solarized soil 147.47  221.15 17596 19591 6.53 7.59 7.38 7.76 4.81 4.56 5.04 9.42
Solarized sofil 22080 25912 18624  210.57 7.78 8.35 7.65 7.80 5.39 5.27 4.96 8.42
L.5.D at 0.05 16.93 15.82 6.79 NS 0.26 0.26 0.17 NS 0.26 0.22 NS 0.38
Soaking treatments:
Control 134.51 187.47 180.32 19521 5.86 6.48 7.32 7.43 5.92 5.35 5.50 967
IBA 189.84 24638 18470 226.11 7.58 823 7.57 7.82 4.36 4.46 3.17 8.58
Fungicides 214.60 26993 185.64  209.83 7.88 8.79 7.71 8.07 495 4.90 4.50 3.58
iBA + fungicides 197.59  256.56 [73.75  181.82 7.30 8.37 7.46 7.81 5.19 4.95 483 8.83
L.5.D at 0.05 15.59 22.28 7.26 21.60 0.37 0.57 0.20 0.32 0.26 0.32 0.24 .41

Planting dates x soil solarization:
Non salarized soil 11734 16866 10671 194.95 5.34 6.11 7.33 7.68 4.80 3.79 5.00 8.25

th
57 July g ilarized soit 21365 24642 18627 20322 783 830 777 761 532 445 463 725
o Avems  Nomsolarizedsoil 15639 23490 169.14 18288 679 830 739 755 417 38 500 9.3
¢ Solarized soil 22306 26005 177.54 19481  7.54 849 740 756 464 424 500 750
" September Nowsolarizedsail 16863 25990 (9203 20991 745 835 74+ 806 547 602 513 1088
Solarized soil 22570 27090 19492 23368 798 826 778 824 621 713 525 1050
L.S.D at 0.05 2032 2739 1176 3539 046 045 031 NS 046 039 038 066

[49
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characters of globe artichoke plant, during the two successive seasons of 2003/2004 and 2004/2005.

Table (4) continued: Effect of the interaction of planting dates x soaking treatments and soil solarization x soaking trealments on the physical and chemical head

Average head weight (g) Average head diameter {(cm) Chemical
Treatments Early yield Mid- yield Early yield Mid- yield (l:g,;l) Tut:;!) /ii)bcns
lst 2nd lsl znd lsl ij lst 2m} lst an lst an
Season  Season  SeasON SEasom  SCASON  SeAsOn Season  Seasonm Seasgn Scason Season season
Planting dates x soaking treatments:
Control 81.45 99.94 176.07 189.45 3.55 395 7.27 7.42 6.05 4.59 5.25 8.75
150 July [BA 179.04 23510 183.00 22430 7.27 8.17 7.68 7.49 3.81 3.72 5.G0 7.00
Fungicides 214.09 25411 18325 214.77 8.02 8.70 7.76 7.97 4.62 4.15 475 $.00
IBA + fungicides 187.40 24101 16163 16782 7.50 8.00 7.48 7.71 5.77 4.02 4.25 725
Control 152.66 22211  173.13 18091 6.63 8.03 7.34 7.18 551 4 .40 5.50 9.00
5" August IBA 197.72 24685 176.09 217.87 7.47 843 740 7.64 372 3.71 5.00 8.50
Fungicides 21426 20417 17465 18931 7.62 8.75 7.45 7.76 437 402 4.50 7.50
IBA + fungicides 16725 25676 16949 167.30 6.95 8.37 7.39 7.63 4.01 4.09 5.00 8.25
Control 16942 24038 191.76 21527 7.40 7.47 7.35 7.69 6.19 7.06 5.75 b1.25
1* September IBA 195.77 257.80 19500 236.15 8.02 8.08 7.63 833 5.54 5.97 5.50 10.25
Fungicides 21545 291.53 19701 22543 8.00 8.93 7.93 848 5.85 6.53 4.25 10.25
IBA + fungicides 208.13 27190 190.12  210.33 7.45 8.73 7.52 3.09 5.79 6.74 525 11.00
L.S.D at 0.05 27.01 38.59 12.58 37.41 0.64 1.00 0.35 0.56 (.46 0.55 (.42 0.72
Sail solarization x seaking treatments:
Control 102.65 14993 17543 184.09 4.60 5.36 7.34 7.37 5.54 4.97 5.67 10.33
Non solarized IBA 14585 228.05 178.19 21870 6.93 8.13 7.35 7.77 4.11 4.09 5.17 9.17
sofl Fungicides 181.23  259.13 18157 206.24 7.48 8.57 7.52 8.09 4,64 4,56 4.50 9.17
IBA + fungicides 16015  247.50 168.04 174,62 7.10 8.29 7.32 7.82 4.97 4.60 4.83 9.00
Control 16637 22502 18321 206.33 7.12 7.61 7.30 7.48 6.29 3.72 5.33 9.00
Solarized soil 1BA 233.83 265.12 19120 23351 8.23 8.32 7.79 7.87 4.60 4,84 5.17 8.00
Fungicides 24797 28074 18970 2]3.42 328 9.02 7.90 §8.05 5.26 5.23 4.50 3.00
IBA + fungicides 23503 26561 17885 189.02 7.50 8.44 7.60 7.80 541 5.30 4.83 8.67
L.5.D at 0.05 22.05 31.51 10.27 30.55 0.53 0.81 0.29 0.46 0.37 045 0.34 0.59

MNOYINIY 2q0[0D) 0 AUFENT) PUE Pl 4 UG SOINILI] [eIN[halIZy awog JO 193]

te




125

Table (4) continued: Effect of the interaction of planting dates, soil solarization and soaking treatments on the physical and chemical head characters of globe
artichoke plant, during the two successive seasons of 2003/2004 and 2004/2005.

Average head weight (g) Avcrage head diameter (cm) Chemical
. . — Inulin Total fibers
Treatments Early yield Mid- yield Early yield Mid- yield (nglg) (%)
lst zng"‘ | st an 1 st ) an Ist znd ]sl 2nd 15t 2nd
scasoﬂg §CASON  SCASGR  Scason gpusmn SCASON  $¢aSOn  SeASeN SeASON SCASON season seasolt
Planting dates x soil solarization x soaking treatnienfs;
Control 0.00 0.00 16449 18083  0.00 (.00 7.28 7.43 5.85 434 550 9.50
Non solarized [BA (2396 20489 (7486 21964 637 7.90 737 746 43 314 5.00 7.00
= soil Fungicides 186.47 24179 17734 21368  7.67 8.3 743 804 446 398 500 9.00
= IBA + fungicides 158,95 22765 5013 1eSe63 733 7.90 723 7.79 5.5 3.69 450 7.50
£ Contral 16200 9988 [B7.63  [fusu7 710 790 TG 740 (28 484 300 800
= N . . IBA 23413 265530 19013 22896 817 hn 759 7.50 4.16 430 500 7 40
Solurized soil Fungicides 24171 26643 19316 21586 837 §.77 80y 7.89 479 4.31 450 7.0
IBA + fungicides 20585 23408 7303 17000 67 KMo P ver 608 435 400 700
Control 14117 211.05 17079 16678 640 7O7 733 727 5.02 4.14 550 10,00
Non solarized [BA 154 80 23505  In§32 24757 697 §.40 7.54 7.53 3.63 3.63 5.00 10.00
7 soil Fungicides 17832 24500 19005 18939 727 847 744 777 412 387 450 800
& IBA + fungicides 5126 24758 160§ 13800 653 837 743 7.62 3.89 3.82 S.00 850
< Control l6d 14 23317 17347 19504 6.87 8.0 7.33 708 600 466 330 500
% Sularized soit 1B 334464 25775 18386 21837 797 847 746 775 38l 379 500 7.00
- Fungicides 35021 38334 178464 18922 797 903 746 776 462 417 450 700
[BA + fungicides 24324 26893 19218 17660 737 837 73§ 765 414 435 500 8.00
Control 166.79 23873 191.00 20407 740 §.10 7.40 7.42 5.74 6.44 6.00 [1.50
» Non solarized [BA Se 80 24330 19040 219.09 747 8.10 7.34 8.32 5.25 5.51 350 10.50
,E soil F{ingicidcs 178.90  290.60 196.72 %L<67 7.5(3 8.60 7?9 8.45 2‘_3‘3\ 5.84 f.OO 10.50
s [BA + fungicides 17005 26697 18898 oyl (TA3 860 732 8OF S8 620 500 1100
E Contra] o 5a03 TSy aoss7 740 683 730797 Ta6d 768 550 1100
M - . IBA 12717 27230 19861 25322 857 807 793 83 584 043 550 10.00
T Sotarizedsol b icides h52 00 20245 19731 23519 850 927 &l16 852 637 722 450 10,00 =
IBA + fungicides 24600 276.83 19126 22045 747 8.87 7.72 8.12 6.00 7.19 350 11.00 &
L.S.D at 0.05 T390 SAss 1780 S291 09114l 050 079 05 679 060 102 |§
&
X
£
N
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