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ABSTRACT

This study was carried out at Kaha Horticulture Research Farm during the two
successive seasons of 2005/2006 and 2006/2007 to study the effect of perennial and
annual methods of production on growth and yield of some globe artichoke varieties.

The treatments included two different production methods; i.e., annual planting
and perennial planting in addition to six varieties; i.e. , Balady and Hyrious (local
varieties),Green Globe ,Kiss of Burgundy ,Purple of Romagna and Violet Star(new
varieties which were introduced in Egypt). A split system in randomized blocks design
with three replicates was used in this study.

The obtained results can be summarized as follow:

1- The perennial production method surpassed significantly annual production method
in number of offshoots /plant, plant height and leaves number/plant.

2- Also, perennial production method led to increasing early and total yield of the local
varieties i.e. Balady and Hyrious as well as total yield of the introduced varieties i.e.
Green Globe, Kiss of Burgundy, Purple of Romagna and Violet Star. In addition, it
improved the tested head quality, i.e., head weight, head diameter and receptacle
weight, besides increasing significantly nitrogen and protein percentage in the
receptacle.

3- Balady and Hyrious varieties have the highest number of offshoots per plant,
leaves number/plant and early yield, while Balady var. is characterized by the
highest potassium percentage in its receptacle, but Hyrious var. contained the
highest nitrogen and protein percentage in its receptacle.

4- Green Globe and Kiss of Burgundy varieties produced the highest plant height,
total yield, head weight, head diameter and receptacle weight, but concerning
chemical composition, receptacle of Green Globe variety contains the highest
phosphorus percentage.

5- Using perennial method of production with Hyrious var. produced the highest
number of offshoots, early yield, and nitrogen and protein percentage. Balady var.
followed Hyrious var. in these traits.

6- Kiss of Burgandy and Green Globe varieties produced the highest head weight and
head diameter when perennial method of production was used, while Green Globe
was superior in head weight, but Kiss of Burgundy was superior in head length.

INTRODUCTION

Globe artichoke is an important vegetable crop grown in Egypt; the
government is encouraging to increase the cultivated area and yield of high
quality artichoke heads to face high demand for local consumption and
exportation.

Egypt has the potential to develop an excellent export industry of
artichokes. The productions around Alexandria have the required climatic
conditions to grow excellent quality artichokes for export. There are 3
artichoke cultivars that have been grown in Egypt for decades: Violetto di
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provenza (Violetto frances, Hyerious) introduced to Egypt from France in the
1960, Catanase, from Italy, and Balady, the landrace cultivar. The selected
Balady, and French varieties proved to be the best as regard to yielding
ability during the period from December to March, El-Baz et al., (1971).

Violet de Provenc'e and Romanesco were the best propagators. The
number of heads per plant is relatively stable in the different strains of each
the tested cultivars Foury (1979). On the other hand "Green Globe" and
Salanquet F1 were the highest yields based on number of buds per plant
(20.2 and 20, respectively) Pandita et al., (1988). Green Globe is the most
common variety with a green globular choke. Purple of Romagna- a large-
headed purple choke thought to be more tender than Green Globe. Another
possibility is Kiss of Burgundy, semi- thorn less variety, bred to deal with
climate extremes (though more oriented to hot summers than cold winters).
Recently, six new seed varieties were introduced in Egypt by Agricultural
Technology Utilization and Transfer Project (A.T.U.T project) including Green
Globe, Kiss of Burgundy, Purple of Romagana, Violet star, Imperial star and
Emerald, including artichoke fields ranging in size from one half to (fedan).
Although artichokes are perennial plants, they are grown as annual crops in
Egypt by vegetative propagation. The disadvantages of this practice are poor
stand, spread of diseases and insects as a result of poor off shoots selection.

Globe artichoke is considered one of the most curious plants you will
ever encounter. It is actually a perennial herb from the thistle group
scientifically it belongs to the Astearaceae family that includes all asters.
Plants are grown as perennials and usually propagated from root divisions or
off shoots (Sims et al., 1977).Also plants grown from seed generally lake
uniformity (Welbaum and Warfield 1992). Artichokes can not be grown
reliably as perennials without winter protection where temperatures are
consistently below -1¢ (welbaum 1994). Globe artichoke is vegetatively
propagated, but the major problem of production by this method is the poor
stand. This requires numerours replant causing a great variation in growth
and development. Attempts have been made to grow the globe artichoke as
annual from seed in Michigan (Harwood and Markarian 1968), Connecticut
(Hill and Maynard, 1989). Seeds or immature plants may be placed in cold
storage to increase the percentage of plants that flower during the first
season, but this practice is not adapted easily to large-scale because of high
commercial production cost, and is labor-intensive (Hill and Maynard, 1989).
Perennial planting artichokes grown as perennials are propagated by division
of crown. Rooted sections of crowns (stumps) are planted by hand. Growers
generally replant, field every 5 to 10 years because after years of regrowth,
the rooting area becomes crowded and the plants tend to lose vigor. The
cropping cycle for annual artichokes is begun when plants are cut back from
mide-April to mide-June for fall, winter, and spring harvest in late August or
September for summer harvest. The plants are cut 2 to 3 inches below the
soil surface to stimulate new shoot development (Schrader et al., 1992). The
aim of this study was to introduce perennial method in globe artichoke
production to solve some problems which face the traditional method i.e.
pieces of the basal rooted stems such as poor stand, high variations in plants
growth as well as high cost of replanting in addition to late yield.
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MATERIALS AND METHODS

This investigation was carried out during 2005/2006 and 2006/2007
seasons at Kaha vegetables Research Farm, Horticulture Research Institute,
Agricultural Research Center, to study the effect of variety and production
method i.e. leaving the mother plants in the same land to produce the new
yield (perennial method) and the traditional method, i.e., replanting the
mother plants by pieces of the basal stem with its roots, on vegetative growth
yield and yield components.

In 2001/2002 season, six new varieties were introduced in Egypt by
Agricultural Technology utilization and Transfer project (A.T.U.T. project),
including Green Globe, Kiss of Burgundy, Purple of Romagna and Violet Star.
Imperial Star and Emerald. The seedlings of these varieties were planted at
Kaha vegetables Res. Farm during 2001/2002 season to select superior
individual plants within the seed grown varieties and propagated with the goal
of improving productivity and quality.

In 2004/2005 season, six globe artichoke varieties i.e. Balady,
Hyrious, Green Globe, Kiss of Burgandy, Purple of Romagna and Violet Star
Fig (A) were planted through vegetative propagation in plots (plot area 15m?2)
in three replicates. At the end of May 2004, irrigation was stopped and plants
are cut back 5 to 7.6cm below the surface of the soil to simulate new shoot
development. on August, 15, 2005 these varieties were planted randomly in
three replicates, and in the same date these varieties which were planted in
the previous season were irrigated. At the end of May, 2006, irrigation was
stopped, the tops of the plants which were planted on August, 15, 2005
season were removed.

In August, 2006, these varieties were planted as annual method of
production and in the same date the plants of these varieties which were
perennial in 2006 season were irrigated. The experimental plot area was 15
m2 (consists of 3 rows one meter apart and 5m. long) and the within row
spacing between plants was one meter. The experimental design was split
plot system in randomized blocks with three replicates, where the main plots
were assigned to production method (annual planting and perennial planting)
while varieties (Balady, Hyrious, Green Globe, Kiss of Burgundy, Purple of
Romagna and Violet Star) were distributed in the sub-plots. The normal
cultural procedures of globe artichoke production in addition the diseases and
other pests control programs were followed according to Ministry of
Agriculture recommendations.
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The following data were recorded:

I. Vegetative growth:

Five plants were taken from each sub plot at the beginning of
flowering stage and the following data were recorded:

I.1. Number of off shoots per plant.

I.2. Plant height (cm).

I.3. Leaves number per plant.

Il. Early and total yield based on number of heads per plant and per feddan
(expressed as 1000 flower heads per fed.) were recorded. Early yield
expressed as the number of heads produced during December till the end
of February, while total yield expressed as the number of all heads
produced throughout the entire growing season.

lll. Head characteristics.

IIl.1. Head physical characteristics:

A sample of ten heads of the first heads was taken from each sub
plot to determine the following:

Ill.1.a. Head weight (g.).

I11.1.b. Head length (cm.).

I1l.1.c. Head diameter (cm.).

I11.1.d. Receptacle weight (g.).

111.2. Chemical composition of the receptacle:

A sample of ten heads of primary heads was taken from each sub
plot and dried to estimate nitrogen, phosphorus, and potassium and protein
percentage. Nitrogen was determined according to Koch and Mc Meckin,
(1924), phosphorus was determined according to method of King, (1951),
potassium was estimated according to Brown and Lilliland, (1946), while
protein was determined by multiplying nitrogen values by 6.25 as described
by Stewart, (1989).

All data were subjected to the proper analysis according to (S.A.S.
1996) and the means were compared using the least significant differences
test (L.S.D.) at 5% (Snedecor and Cochran, 1980).

RESULTS AND DISCUSSION

I. Vegetative growth:
I.1. Number of offshoots per plant:

Data in Table (1) indicate the effect of production method on No. of
offshoots per plant. It is clear from these data that there were significant
differences in both seasons of study and the perennial method surpassed
significantly the annual method in both seasons.

Concerning the effect of variety on No. of offshoots per plant, data in
the same Table showed clearly that there were significant differences in both
seasons. Hyrious var. produced the highest No. of offshoots in both seasons
of study followed by Balady var., but there were no significant differences
among them, while they surpassed significantly all other tested varieties in
this trait.
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With regard to the interaction effect of production method and
varieties, it is clear from data in the same Table, that there were significant
differences in both seasons. Perennial method with Hyrious variety produced
the highest No. of off shoots per plant in both seasons, while, the lowest No.
of off shoot per plant was produced by Purple of Romanga and Violet Star
varieties when the annual method was used. Number of off shoots per plant
affects the yield i.e. increasing off shoots number led to an increasing in both
early and total yield as well as it is important as a source of propagation
material which could be used in the next season especially when nurseries
are used as planting method to increase the early yield. The differences
among the varieties in number offshoots per plant agree with those obtained
by Ibrahim, (1980).

Table (1): Effect of production method on vegetative growth of some
different artichoke varieties during 2005/2006 and 2006/2007

seasons.
No. of Plant height No. of
Treatments off shoots/plant (cm) leaves/plant
2005/2006[2006/2007[2005/2006[2006/2007[2005/2006[2006/2007

Production method (A):
IAnnual planting 0.95 1.52 61.28 63.02 29.57 35.83
Perennial planting 3.61 5.50 80.02 82.65 41.34 54.02
L.S.D. at 0.05% 0.43 1.26 10.36 7.98 7.30 1.32

\Varieties (B):
Balady 4.05 5.55 53.61 49.94 40.22 51.75
Hyrious 4.12 5.72 64.00 52.78 37.83 48.22
Green Globe 1.98 3.95 83.8 85.00 42.12 49.95
Kiss of Burgundy 1.52 2.83 90.32 95.00 33.75 45.92
Purple of Romagna 0.95 1.33 62.79 72.77 27.83 32.03
\Violet Star 1.05 1.67 69.39 81.50 31.00 41.67
L.S.D. at 0.05% 0.45 0.48 3.26 4.74 4.48 4.36
A X B:

Balady 2.78 2.67 45.55 40.33 33.11 37.17
Hyrious 2.08 2.21 48.50 41.00 29.00 30.33
Annual [Green Globe 0.66 2.57 74.17 75.00 35.00 44.90
planting [Kiss of Burgundy 0.17 1.00 78.33 83.33 28.33 40.50
Purple of Romagna| 0.00 0.33 57.67 65.43 24.67 27.06
\Violet Star 0.00 0.33 63.44 73.00 27.33 35.00
Balady 5.33 8.44 61.67 59.55 47.33 66.33
Hyrious 6.17 9.22 79.50 64.55 46.67 66.11
Perennial|Green Globe 3.29 5.33 93.43 95.00 49.23 55.00
planting [Kiss of Burgundy 2.87 4.67 102.30 | 106.67 39.17 51.33
Purple of Romagna| 1.90 2.33 67.91 80.10 31.00 37.00
\Violet Star 2.10 3.00 75.33 90.00 34.67 48.33
L.S.D. at 0.05% 0.63 0.67 4.61 6.70 6.04 6.17

I.2. Plant height (cm):

Data in Table (1) indicate that there were significant effects of the
production method on plant height in both seasons. Perennial method
surpassed significantly annual method in this trait.

Concerning the effect of varieties on plant height, it is clear from data
in the same Table that there were significant differences in both seasons. The
highest plant height was obtained by Kiss of burgundy var. which surpassed
significantly all other tested varieties in both seasons of study, while the
lowest plant height value was obtained by Balady var. with significant
differences in comparison with the other tested varieties. These results are in

3700



J. Agric. Sci. Mansoura Univ., 34 (4), April, 2009

harmony with those obtained by Ibrahim (1980), on different artichoke
cultivars and seed grown plants. With regard to the interaction effect between
production method and variety, it is clear that there were significant
differences as shown in Table (1). Perennial method with Kiss of burgundy
variety produced the highest plant height in both seasons, while the lowest
plant height value was obtained by using annual production method with
Balady var. in both seasons

1.3. leaves number per plant:

Concerning the effect of production method on leaves number per
plant, it is clear from data in Table (1), that there were significant differences.
Perennial method surpassed significantly annual method in this trait during
both seasons.

As for the effect of variety on leaves number per plant, it is clear also
from data in the same Table that varieties affected significantly the leaves
number per plant in both seasons. The highest leaves number per plant was
obtained by green globe var. followed Balady var. in the first season and by
Balady var. followed by green globe in the second season, while purple of
Romanga produced the lowest leaves number per plant in both seasons.
These results are in agreement with those obtained by Ibrahim (1980) and
Kasim (1994), Kasim et al., (2002) and Kasim (2008), who stated in their
breeding studies on globe artichoke that the number of leaves per plant
varied from clone to another.

With regard to the interaction effect between production method and
variety, data in the same Table indicate clearly that there significant
differences in both seasons of study. Green Globe var. with annual method
produced the highest leaves number per plant. Also, Green Globe var. with
perennial method produced the highest leaves number per plant in first
season, while the same production method with Balady var. produced the
highest leaves number per plant in the second season. It is also clear from
these data that the lowest leaves number per plant was produced by annual
method with purple of Romagna var. in both seasons.

Il. Early and total yield:
No. of heads per plant and per feddan:

It is clear from data in Table (2) that there were significant
differences between the two production methods on early production in both
seasons. Perennial production produced early yield higher than that of annual
production. The same trend was also observed with total yield.

Concerning the effect of varieties on early and total yield, there were
no significantly differences among Balady and Hyrious vars., but these two
varieties surpassed all other tested vars. in this trait. The obtained results are
in agreement with those obtained by EI-Shal et al., (1977) who indicated that
the two varieties of globe artichoke namely, Balady, the local cultivar and
Hyrious, a French variety did not differ to a great extent, from each other in
most of their characteristics, while El-Baz et al., (1979) stated that the
selected Balady and French varieties proved to be the best as regard to
yielding ability during the period from December to March.
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This phenomenon could be attributed to the fact that the selected Balady
gave abundant number of heads during the time of production while other
varieties gave minimal yield and poorest quality.

Table (3): Effect of production method on heads physical
characteristics of some different artichoke varieties during

2005/2006 and 2006/2007 seasons.
Head weight | Head length [Head diameter| Receptacle

@ (cm) (cm) weight (9)

Treatments

2005/2006
2006/2007
2005/2006
2006/2007
2005/2006
2006/2007
2005/2006
2006/2007

Production method (A):
Annual planting 263.81|295.82| 10.17 | 9.91 | 8.65 | 9.19 | 91.38 | 93.29
Perennial planting |298.01|335.35| 9.86 | 10.48 | 9.28 9.9 |109.18|111.03

L.S.D. at 0.05% N.S 4.72 N.S N.S 0.61 N.S 7.12 5.33
\Varieties (B):

Balady 220.64|226.33| 9.59 | 9.75 | 7.68 | 8.31 | 68.57 | 74.24

Hyrious 215.97(222.26| 9.59 9.89 7.87 8.11 | 75.60 | 71.17

Green Globe 341.92|426.67| 9.96 | 10.09 | 10.08 | 11.08 |136.25|133.17

Kiss of Burgundy 359.35|384.58| 11.55 | 11.24 | 9.85 | 10.66 |122.43|103.06
Purple of Romagna |292.33|342.42| 10.43 | 10.31 | 9.63 | 10.11 |105.17|122.17

Violet Star 255.25|291.25| 8.98 | 9.90 | 8.68 | 8.99 | 93.66 |109.17
L.S.D. at 0.05% 18.01 | 12.84 | 0.82 N.S 0.42 0.52 7.99 7.74

A X B:
Balady 210.16|219.33| 9.09 | 9.18 | 7.44 | 8.30 | 65.79 | 72.80
Hyrious 208.53|212.42| 9.54 | 9.85 | 7.73 | 7.95 | 69.96 | 63.33
Annual [Green Globe 327.83(383.33| 11.87 | 10.19 | 9.40 | 10.11 [125.50(111.67

planting|kiss of Burgundy |323.31|370.00| 11.19 | 10.7 | 9.58 | 10.59 |101.14| 98.61
Purple of Romagna] 283.00309.83| 10.52 | 9.98 | 9.38 | 9.78 |100.00110.00

Violet Star 230.00{280.00| 8.83 | 9.58 | 8.35 | 8.40 | 85.89 [103.33
Balady 231.12(233.33| 10.08 | 10.31 | 7.91 | 8.32 | 71.36 | 75.67
Hyrious 223.41(232.09| 9.63 | 9.93 | 8.00 | 8.26 | 81.23 | 79.00
perennial |Green Globe 356.00(470.00| 8.05 | 10.00 | 10.75 | 12.05 [147.00|154.67
planting \iGiss of Burgundy | 395.39|399.17 | 11.91 | 11.78 | 10.12 | 10.73 |143.72| 107.5

Purple of Romagna| 301.67 |375.00| 10.33 | 10.63 | 9.87 | 10.43 |110.33|134.33
\Violet Star 280.5 | 302.5 | 9.13 | 10.22 | 9.00 | 9.58 |101.44|115.00
L.S.D. at 0.05% 2547 | 18.16 | 1.16 | 094 | 058 | 0.74 | 11.30 | 10.94
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Kiss of Burgundy and Green Globe vars. surpassed all other tested
vars. in total yield. The above results confirm those of Pandita et al., (1988)
about the highest yield of Green Globe.

Concerning the interaction effect among the production method and
the tested varieties on early and total yield, it is clear from data in Table (2)
that the differences were significant in both seasons. The highest early yield
was produced by applying perennial method with hyrious vars. followed by
applying the same method with Balady var. in both seasons. As for total yield,
it is clear from data in the same Table that applying perennial method with
Green Globe var. produced the highest total yield followed by applying the
same method with Kiss of Burgandy in both seasons, while the lowest total
yield was produced by applying annual production with purple of Romanga
var. in both seasons. These results confirm those of Mc Erlich (1983),
Segarra (1986), Pandite et al., (1988), Kasim (1994) and Kasim et al., (2002)
and Miccolis et al., (1990) who recorded significant differences in total yield
among different artichoke genotypes.

Ill. Head characteristics:
I11.1. Head physical characteristics:
Ill.1.a. Head weight (g.):

Data in Table (3) indicate that, perennial method of production
produced heaviest heads than annual method in both seasons of study, but
the differences were significant in the second season only.

Concerning the effect of varieties on head weight, data in the same Table
show that there were significant differences among the varieties on head
weight. Kiss of Burgundy and Green Globe varieties surpassed significantly
all other tested varieties in both seasons, but there were no significant
differences between these two varieties in the first season. The lowest head
weight was produced by Hyrious var. in both seasons of study. With respect
to the interaction effect, data in the same Table indicate that, there were
significant differences in both seasons. Kiss of Burgundy with perennial
method surpassed significantly all other interactions in the first season
followed by Green Globe var. while in the second season Green Globe var.
surpassed Kiss of Burgundy and all other tested interactions. Annual method
of production with Hyrious var. produced the lowest head weight. These data
are in agreement with those of Mc Erlich (1983), Kasim (1994), Kasim et al.,
(2002) and Kasim (2008) who found that, the average head weight was
significantly different among artichoke different genotypes.

IIl.1.b. Head length (cm.):

Data in Table (3) indicate that there were no significant differences
between the effects of the two tested production methods on head length in
both seasons.

Concerning the variety effect, it is clear that there were significant
effect in both seasons of study. Kiss of Burgundy var. surpassed significantly
all other tested vars. in both seasons of study followed by Purple of Romagna
var., while the lowest head length was produced by Violet Star var. in the first
season and by Balady var. in the second season with no significant
differences among them in both seasons.
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With respect to interaction effect, data in the same Table indicate
clearly that there were significant differences in both seasons. Kiss of
Burgund produced the highest head length in both seasons of study. The
lowest head length was produced by Green Globe var. and using the
perennial method of production in the first season and by Balady var. with
annual method of production in the second season. Similar results were
confirmed by those of Kasim, (1994) and (2008) who stated that the head
length varied among the studied clones of artichoke.

lll.1.c. Head diameter (cm.):

Data in Table (3) indicate that perennial method of production
surpassed annual method in both seasons, but the differences were
significant in the first season only.

Concerning the effect of varieties on head diameter, data in the same
Table indicate that the differences were significant in both seasons. Green
Globe var. produced the broadest heads in both seasons followed by Kiss of
Burgundy var. but the differences between the values of this trait of these two
varieties were not significant. On the other hand the lowest head diameter
value was produced by Balady and Hyrious varieties in both seasons with
significant differences between them and other tested varieties in this trait.
With respect to the interaction effect between production method and variety,
it is clear from data in the same Table that, there were significant differences
between head diameter values in both seasons.

The highest head diameter was produced by Green Globe var. in
both seasons, followed by Kiss of Burgundy var., while the lowest head
diameter value was produced by Balady and Hyrious varieties in the first and
second season, respectively with no significant differences among them.
These data are in agreement with El-Shal et al., (1977) who indicated that the
two variety used in there studies (Balady and Hyrious cvs.) did not differ to a
great extent, from each other.

I11.1.d. Receptacle weight (g.):

It is clear from data in Table (3), that there were significant
differences among the receptacle weight values which were produced by the
two tested methods of production in both seasons. Perennial method
surpassed significantly the annual method in this trait.

Concerning the effect of varieties on receptacle weight, data in the
same Table indicate that there were significant in both seasons. Green Globe
var. produced the highest receptacle weight followed by Kiss of Burgundy
var. in the first season and Purple of Romagna var. in the second season,
while the lowest value of receptacle weight was produced by Balady var. in
the first season and Hyrious var. in the second season with no significant
differences between these two varieties in this trait in both seasons.

As for the interaction effect between production method and variety, on
receptacle weight data in the same Table indicate that there were significant
differences in both seasons of study. The highest value was produced by
Green globe var. in both seasons, while Balady var. produced the lowest
receptacle weight in both season followed by Hyrious var. Similar results
were found by Kasim, (1994) and Kasim et al., (2002) who found that the
edible part (receptacle) varied in weight between the tested clones and
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cultivars. The receptacle is the most economic part for both fresh
consumption and processing.
[ll.2.Chemical composition of the receptacle (g. /100 mg.):

Data represented in Table (4) show N%, P%, K% & protein % in the
receptacle of the first heads of some different artichoke varieties as affected
by production method during 2005/2006 and 2006/2007 seasons.

It is clear from data in Table (4) that nitrogen percentage significantly
increased in the receptacle produced from perennial production compared
with annual production during 2005/2006 and 2006/2007 seasons. This may
be attributed to nutrients stored in the roots of old plants which resulted from
perennial method.

Concerning the effect of variety on nitrogen percentage in the
receptacle, data presented in the same Table reveal that Hyrious var. and
Purple of Romagna var. have the highest percentage of nitrogen in the
receptacle without any significant differences among them in the first season,
but there were significant differences in the second season. They are
followed by Kiss of Burgundy var. and Green Globe var. with significant
difference in the second season. The lowest value of nitrogen percentage
was produced by Violet Star var. in the first season and by Balady var. in the
second season.

Regarding the interaction effects ,as shown in Table(4) ,data indicate
that Hyrious var. with perennial planting gave a significant increase on
nitrogen percentage in the receptacle and surpassed significantly all other
tests varieties in both seasons followed by Purple of Romagna var. with
perennial planting with no significant difference among them in the first
season, but with a significant difference among them in the second season,
while the lowest percentage of nitrogen was obtained with annual production
of Balady var. followed by annual production of Violet Star in both seasons.

Concerning phosphorus percentage ,data in Table(4) reveal that
phosphorus percentage increased in the receptacle produced from perennial
production compared with annual production during 2005/2006 and
2006/2007 seasons with no significant differences .Concerning the variety
effect ,results reveal that Green Globe followed by Hyrious var. showed the
highest content of phosphorus percentage in the two seasons. On the
contrary, Purple of Romagna var. and Balady var. had the lowest content in
2005/2006 and 2006/2007 seasons respectively.

Concerning the effect of interaction between the two production
methods and varieties, it is clear from data in the same Table, that Green
Globe and Hyrious varieties with perennial production had the highest
phosphorus content percentage in the receptacle in the two seasons, while
the lowest phosphorus content percentage was obtained by annual
production of Purple of Romagna var.

As for potassium percentage, data in Table (4) reveals that annual
production lead to produce receptacle possessed the highest content of
potassium percentage compared with perennial production with significant
differences in 2005/2006 season, while in the second season, perennial
production increased potassium content percentage in the receptacle but the
differences were not significant.
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Table (4): Effect of production method on chemical composition of the
receptacle (g/100g. dry weight) of some different globe
artichoke varieties of the first harvested heads during

2005/2006 and 2006/2007 seasons.
Treatments N % P % K % Protein %

2005/2006
2006/2007
2005/2006
2006/2007
2005/2006
2006/2007
2005/2006
2006/2007

Production method (A):

Annual planting 1.892 | 1.997 | 0.183 | 0.205 | 4.498 | 4.460 |11.824|12.479

Perennial planting 2.019 | 2.140 | 0.220 | 0.246 | 4.472 | 4.477 |12.623|13.376

L.S.D. at 0.05% 0.096 | 0.018 | N.S N.S | 0.012 | N.S | 0.598 | 0.108
\Varieties (B):

Balady 1.915 | 1.950 | 0.196 | 0.204 | 4.695 | 4.800 |11.970|12.187

Hyrious 2.04 | 2.185 | 0.213 | 0.241 | 4.377 | 4.580 |12.750|13.657

Green Globe 1.92 | 1.955 | 0.225 | 0.274 | 4.385 | 4.020 {12.002|12.218

Kiss of Burgundy 1.95 | 2.145 | 0.194 | 0.207 | 4.428 | 4.530 |12.188|13.408
Purple of Romagna | 2.105 | 2.170 | 0.181 | 0.209 | 4.510 | 4.495 |13.158|13.563

Violet Star 1.803 | 2.005 | 0.199 | 0.222 | 4.515 | 4.385 |11.273|12.532
L.S.D. at 0.05% 0.069 | 0.014 | N.S N.S | 0.062 | 0.066 | 0.429 | 0.090

A X B:
Balady 1.78 1.81 | 0.182 | 0.189 | 4.67 | 4.730 |11.127|11.313
Hyrious 195 | 2.12 | 0.190 | 0.210 | 4.30 | 4.370 [12.187|13.250
Annual [Green Globe 1.88 | 1.92 [ 0.211 [ 0.254 | 4.34 [3.970 |11.750(11.997

planting|iss of Burgundy | 1.90 | 2.10 | 0.190 | 0.194 | 4.31 | 4.470 |11.877|13.127
Purple of Romagna] 2.09 | 2.13 | 0.142 | 0.181 | 4.45 | 4.440 |13.06313.313

Violet Star 175 | 1.90 | 0.180 | 0.203 | 4.92 | 4.780 | 10.994 |11.877
Balady 2.05 | 2.09 | 0.209 | 0.218 | 4.72 | 4.870 |12.813[13.060
Hyrious 2130 | 2.25 | 0.235 | 0.271 | 4.45 | 4.790 |13.313[14.063
perennial [GT€€N Globe 1.960 | 1.99 | 0.238 | 0.293 | 4.43 | 4.070 |12.253|12.440

planting ficiss of Burgundy | 2.00 | 2.19 | 0.197 | 0.219 | 4.55 | 4590 | 12.5 |13.690
Purple of Romagnal 2.120 | 2.21 | 0.220 | 0.237 | 4.57 | 4.550 |13.253|13.813
\Violet Star 1.857 | 2.11 | 0.218 | 0.240 | 4.11 | 3.990 |11.607|13.187
L.S.D. at 0.05% 0.097 | 0.020 | N.S N.S | 0.088 | 0.092 | 0.607 | 0.127

Concerning varieties, data presented in Table(4)in the season of
2005/2006 show that receptacle of Balady var. contains the highest K (%)
content ,followed by varieties Violet Star, Purple of Romagna and Kiss of
Burgundy, while that of varieties Hyrious and Green Globe contain the lowest
values. In 2006/2007 season, data in the same Table show significant
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differences in potassium percentage in the receptacle of the different varieties
.The receptacle of Balady var. contains the highest (K %) content, followed by
Hyrious var. They surpassed significantly varieties i.e Purple of Romagna,
Violet Star and Green Globe .Potassium percentage in the receptacle of Kiss
of Burgundy surpassed significantly the contents of varieties Violet and Green
Globe.

Concerning the effect of interaction between the two production
methods and varieties ,it is clear that from data in the same Table, that the
receptacle of Balady var. resulting from perennial production contain high
percentage of (K) content compared with receptacle resulting from annual
production without any differences in the first season, but with significant
differences in the second season .They surpassed all other varieties
perennial and annual production except the receptacle resulting from annual
production of Violet Star var. which surpassed all of them in the first season
,while perennial production of the same variety produced the lowest
percentage of potassium content in both seasons. On contrary, potassium
percentage in the receptacle resulting from perennial production of vars.
Hyrious, Green Globe, Kiss of Burgundy and Purple of Romagna surpassed
significantly potassium percentage in the receptacle resulting from annual
production of the same varieties during two seasons.

In concern with protein percentage, results revealed that the protein
content showed the same trend as nitrogen content. Data in Table(4)
indicates that there were significant differences among the percentage of
protein in the receptacle resulting from perennial production over that of
annual production during the two seasons. Concerning varieties, data
presented in the same Table indicate that Hyrious and Purple of Romagna
varieties have the highest percentage of protein without any significant
differences among them in the first season, but there were significant
differences among them in the second season. They are followed by varieties
Kiss of Burgandy and Green Globe with significant differences in the second
season. The lowest protein percentage was produced by Violet var. in the
first season and by Balady var. in the second season.

Regarding the interaction effects, as shown in Table (4),data reveal
that Hyrious var. with perennial production gave a significant increase in
protein percentage in the receptacle and surpassed significantly all other
tested varieties in both seasons, followed by Purple of Romagne var. with
perennial production , while the lowest percentage of protein was obtained by
annual production of Balady var. followed by annual production of Violet Star
var. in both seasons. The differences among the tested varieties confirm the
results obtained by Pandita et.al, (1988), Kasim(1994) and Kasim et al
.,2002.

CONCLUSION

This study was conducted according to the wishes of the owners of
some agricultural companies to know what is the responsibility of some globe
artichoke varieties to the perennial method of production. This study indicated
that perennial method surpassed annual method in most of studied
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characters. Varieties Green Globe and Kiss of Burgundy vars. surpassed the
other tested varieties in total yield, head weight, head diameter as well as
high receptacle weight. So perennial method of production can be adopted in
the artichoke cultivated area especially in the new land to increase early and
total yield as well as save production cost.

REFERENCES

Brown, J. and Lillland, O. (1946). Rapid determination of potassium and
sodium in plant material and soil extracts by flame photometry. Pros.
Amer. Soc. Hort. Sci., 48: 341-346.

El-Baz, E.E.; Foda, S. and Moustapha, S. (1979). Some studies on globe
artichoke. Agric. Res. Rev., 57 (3): 109-116.

El-Shal, M.A.; Abdel Fatah, M.A. and Said, S. (1977). Studies on the effects
of gibberllic acid on earliness, yield and quality of two globe artichoke
cultivars under the north part of Egypt. J. Agric. Sci. Mansoura Univ (2)
I: 233-246.

Foury, C. (1979). Some practical aspects of single plant selection in globe
artichoke Cynara scolymus L. 1. Creation of lines. Ann. Amelior. Plant
(Paris), 29 (4): 383-418.

Harwood, R.R. and Markarian, D. (1968). Annual culture of globe artichoke
(Cynara scolymus L.) I. Preliminary report. Proc. Amer. Soc. Hort. Sci.
92:400-409.

Hill, D.E. and Maynard, A.A. (1989). Globe artichoke trials 1987-1988. Conn.
Agr. Expt, Sta. Bul. 867.

Ibrahim, A.M. (1980). Comparative morphology and anatomy of different
artichoke cultivars and seed grown plants. Hort. Science, (15):3 C.F.
Kasim. A.T.M, 1994.

Kasim, A.T.M. (1994). Morphological and physiological studies on globe
artichoke. Ph. D. Thesis, Fac. of Agric. Cairo Univ. 178pp.

Kasim, A.T.M. (2008). New clones selected from globe artichoke Cynara
scolymus L., french cultivar (Herious). J. Agric. Sci-Mansoura Univ., 33
(10): 7367-7383.

Kasim, A.T.M., Abd El-Hamid A.M. and Mansour, S.A.A. (2002). Selection
and evaluation of some globe artichoke (Cynara scolynus L.) clones.
Annals of Agric. Sc., Moshtohor, 40 (3):1699-1725.

King. E.J. (1951). Micro analysis in medical biochemistry. 2" Ed. Churchill,
London.

Koch, F.G. and Mc Meckin, T.I. (1924). A new direct nesslirization
microkeldahl method and a modification of the Nessler-Folin reagent
for ammonia. J. Amr. Chem. Soc., 46: 2066.

Mc-Erlich, A. (1983): Globe artichoke varieties. New Zealand Commercial
Grower. 35 (4). (C.F. Hort. Abstr., 53 (11): 7740, 1983).

Miccolis, V.; Elia A. and Bianco. V.V. (1990). Timing field production in
germplasm collection of artichoke (Cynara scolymus L.). Acta.
Horticulture, 1990, No. 2, 67:153-161. 13 ref.

3709



Kasim, Afaf T. M. and A. M. Abd El-Hameid

Pandita, P.N.; Ogra, R.K. and Archana-Kau L. (1988). Evaluation of exotic
cultivars for yield and chemical characters of globe artichoke (Cynara
scolymus L.) in Kashmir Valley; Indian your of Agric. Sci., 58 (9): 724-
726.

S.AS, (1996). Statistical analysis system. S.A.S. user is guide: statistic SAS
institute Inc. editors, cary, Nc.

Schrader, W.L. and Mayberry, K.S. (1992). "Imperial Star" artichoke. Hort.
Science 27 (4): 375-376.

Segarra, D.J. (1986). Trial of selected globe artichoke clones. Quaderns
numero extraordinay. November, 23-32 (C.F. Hort. Abstr., 57 (6): 2501,
1987).

Sims, W.L.; Rubatzky, V.E.; Sciaroni, R.H. and Lange, W.H. (1977). Growing
Globe Artichoke in Cailifornia Leaflet 2675. Univ. of Ca. Coop. Ext.
Service, Berkeley. 11.p.

Snedecor, G.W. and Cochran, W.G. (1980). Statistical methods 7t Ed. the
lowa state. Univ. press, Ames, lowa, U.S.A.

Stewart, E. A. (1989). Chemical analysis of ecological materials. Block well
Scientific publications. Oxford Landon Edin-burgh, 368pp.

Welbaum, G.E. and Warfield, S.C. (1992). Growing globe artichoke from
seed. Acta Horticultuae No. 318. 111-115.

Welbaum, G.E., (1994). Annual culture of globe artichoke from seed in
Verginia. Hort. Technology., 4 (2): 147-150.

Aaliaal) i) Gy o pladl) 9 A gall de) ) 3l LAY G uda s
g Al

Laall 1o dasa prlall 38 9 anld Jgana (3840 Cilic

) 530 gl 38 s -l Siga 2gaa - S & ol puladd) g (udallanl) & gay aedd
raa -Sj..'\@i‘ -gé.\l\

JY~~1/Y~.OW}AJML@)_C4$.“@_\H:\_GJJA§ :\__u‘)_ﬂ\o.\_ék_l_é);‘
5 s e LYl Al de) ) AE k5 sl Ady kAl Al ) Yyt
L ) ALY (Lgiall-dg sl de) ) 3 gridliae ) 5k e cdlleal) calaisl
Gl do, saia il eS| Gsda o (Adae lial) Qe s gl (o bl
padiaal) Slas¥l aaaill LS 5 (eaad @) sl 3aaa Gilial) Jliu) Cud g 5 Lalas)
S N 8 3aa) g5 e Abdiall CileUasll ga
(kL Lgle Jianiall i) aal (adli (Say
fddall sae 8 A all de) ) 3lL LYl 4Gy sl (o Ly sine Sl piedlly 2 LY 4G Hha -)
c bl /3153 s ) plas )| il
Llaall Glial) 8 SN 5 Sl J geanall 33 3 ) ol zLay) 8 el 43 )l Layl - ¥
OS5l () 83 sl el (8 ) J panadl ) ALRYL (G5 o2k )
‘ : (M D s Uiala gy sl da, i 0
Ooss cl Al -l al U (5 9) 8 tidall Ol il Ba g b wa Lghl ) ALYl
ol (G gl 5 Cp s il A sl dpdl) (8 4 siaall 2ol 3l Cailag(all)

3710



J. Agric. Sci. Mansoura Univ., 34 (4), April, 2009

b/ G e il falalal)l peae Jlef e ol sing Gusasells galll Laia -
OS5 il 8 gl sl o i el Uiy gl Ciiall Laiy 5Sudl J sl
i) (8 sl s s Al e Rt e e sy s il

00y U J samnall cilll gL 51 e | gl (gin y Casl U 5 Casla G ) dia -£
aiall Gad L8 (g slasll S il (aliag Lad Sl sl ¢y, 55l dad) 354l
; ‘ st sill 4y gie s e e s gimg sla cpa

LAl e dpai e b coatil gy ja Ciiaall pa LY 8 el 48 aladd ) -0
Caiall QLS Laiy il (8 G5l s e s 53l A sl Al 5 Sl J seandl), i/
) il oda b o g p Caiall L ol

Loaie Gul M) s el U 35 el sl Gl cpon ainall 5 gaia 2 sl S il -3
G 005 o Wstie S s (e iall Laiy LYl (o8 i) 45 Hha el
ol sl 8 B e IS (gaia  Cagl S Cainall (1

3711



Kasim, Afaf T. M. and A. M. Abd El-Hameid

3712



J. Agric. Sci. Mansoura Univ., 34 (4): 3695 - 3711, 2009

Table (2):Effect of production method on early and total yield (expressed as number of heads/plant and fed.) on
some different artichoke varieties during 2005/2006 and 2006/2007 seasons.

No. of No. of
Treatments Heads/plant Heads thousand/fed.
Early yield Total yield Early yield Total yield
2005/2006 [2006/2007 [2005/2006 [2006/2007 [2005/2006 [2006/2007 [2005/2006 [2006/2007
Production method (A):
Annual planting 0.54 0.45 11.61 13.13 2.14 1.79 46.43 52,51
Perennial planting 1.19 0.77 16.26 18.08 4.78 3.07 65.02 72.3
L.S.D. at 0.05% 0.39 0.11 431 4.22 157 0.43 17.23 16.89
\Varieties (B):

Balady 2.73 1.89 14.29 15.81 10.90 7.54 57.17 63.23
Hyrious 2.46 1.77 12.62 14.33 9.85 7.06 50.47 57.31
Green Globe - - 17.25 21.97 - - 69.00 87.89
Kiss of Burgundy - - 16.48 17.65 - - 65.92 70.60
Purple of Romagna - - 11.08 11.95 - - 44.33 47.81
Violet Star 11.87 11.90 - - 47.46 47.61
L.S.D. at 0.05% 0.27 0.17 1.97 2.37 1.09 0.69 7.89 9.49

AXB:
Balady 1.95 1.66 11.45 13.62 7.80 6.64 45.8 54.47
Hyrious 1.26 1.03 9.83 10.99 5.04 4.12 39.33 43.95
Annual Green Globe - - 14.50 18.67 - - 58.00 74.67
planting Kiss of Burgundy - - 13.63 14.00 - - 54.51 55.99
Purple of Romagna - - 9.50 10.83 - - 38.00 43.33
\Violet Star - - 13.00 10.67 - - 42.92 42.67
Balady 3.5 2.11 17.13 18.00 14.00 8.44 68.53 72.00
Hyrious 3.67 2.50 15.40 17.67 14.67 10.00 61.60 70.67
Perennial [Green Globe - - 20.00 25.28 - - 80.00 101.11
planting  [Kiss of Burgundy - - 19.33 21.30 - - 77.33 85.21
Purple of Romagna - - 12.66 13.07 - - 50.65 52.28
\Violet Star - - 13.00 13.14 - - 52.00 52.56
L.S.D. at 0.05% 0.39 0.25 2.79 3.35 1.54 0.98 11.16 13.42




