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ABSTRACT

This study was carried out at El-Kanater Research Station, El-Kaluobia
Governorate during the two successive seasons of 2012-2013 and 2013-2014, to
investigate the effect of two combination, between two vernallzatlon periods (30 and
45days at5 °C and 85%R.H. ) and two planting dates (August 15" and September 1%)
in addition to control (without vernalization) on growth, yield and its components as
well as inulin contents of Globe Artichoke. The experimental design was complete
randomized block design with three replications.

Results show clearly that plants vernalizaed for 30 or 45 days and planted on
September 1% gave the highest plant survival percentage followed by those vernalized for
45 days and planted on August 15" in the two tested seasons. The lowest survival percent
was shown in non vernalized plants planted on August 15" or on Sept1®. Also
vernalization for 30 days then planting on September 1% and vernalization for 45 days
and planting on Aug.15™ gave the highest leaf number and head dry mater content.
Number of early heads per plant and per feddan increased significantly with
vernalization than control. Vernalization for 30 days then planting in Sept.1% showed
significantly the highest weight of early yield per plant as well as weight and diameter
of receptacle |n the two tested years. Plants received vernalization for 30 days and
panted on Sept.1¥ gave the highest number of total heads / plant and per feddan in the two
tested years. plants vernalized for 45 days then planted in Aug. 15" produced the highest
significant total yield /plant and inulin contents in the two tested years. Late planting
showed significant decrement in the diameter of flower heads of total yield regardless
vernalization.

The study recommends that vernelization of Globe Artichoke plant materlals at
5°C and 85%RH in peat moss layers for 30 days before early planting on Aug. 15"
very needed to enhance plant survival, yield and quality as well as inulin content in
Globe Artichoke heads
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INTRODUCTION

The Globe Artichoke, (Cynara scolymus L.) is one of the most
important traditional vegetatively propagated crops grown well in the
Mediterranean environment. Nowadays in Egypt, more attention is given for
promoting the Globe Artichoke production to satisfy the increased demands
of the local production as well as exportation and processing purposes. The
early production of flower heads during the period from December to
February is the major importance for promoting artichoke exportation. Among
the used treatments to induce earliness of production is the vernalization of
the plants either through cold treatment of plants or from natural temperature
conditions in the spring in the cold areas. Globe Artichoke is generally
planted from August to September and propagated vegetatively by offshoots



Amany A. Abd EIl -Latif et al.

and stumps, or dried shoots harvested from commercial field at the end of
production cycle. This method during that time does not guarantee the
uniformity and plants survival in the field Also, earliness, quality and quantity
of production is low. In order to improve the survival percentage of Globe
Artichoke, some field trails were conducted for evaluating the effect of
planting dates and vernalization periods. Vernalization has been induced in
Globe Artichoke by exposing transplant to cold treatments in controlled
environment or cold frame (Hussain and Stewart, 1996). In this respect,
Lopezet et al ( 2007) found, that cooling stumps before planting differentiated
buds that grow after 8-10 days of such storage, while if the stumps are
planted directly without cooling, sprouting started 13-15 days after planting
since the planting months are during the time of extremely high temperature.
Concerning cold storage periods, Salisbury and Ross (1999) found that
vernalization is promoting the flowering. In this respect, Stella and Cointry
(2010) indicated that in Artichoke, the change from vegetative to reproduction
stage requires an exposure to certain amount of cold hours. Vernatization
increased plant survival percent as reported by El-Abagy (1993) and
Mariateresa et al (2005). Also plant height increased by vernalization
treatment as found by El-Abagy (1993) and Abd El-Hamid et al (2008) while it
was not affected as reported by chun et al (2013).Moreover, number of
leaves was increased as mentioned by El-Abagy(1993) while it was not
affected as found by abd El-Hamid et al (2008) and Chun et al (2013). There
were significant increses in flower head weight and diameter due to
vernalization as reported by El-Abagy (1993), Anusuya (2000), Pesti et al
(2004), Abd El-Hamid et al (2008) and Chun (2013). In addition, vernalization
strategies enhanced early and total yield of Globe Artichoke as mentioned by
Anusuya et al (2000), Pesti et al (2006), Abd El-Hamid et al (2008) and Chun
et al (2013). On the other hand, Stella and Enrique (2010) found that
vernalization of Globe Artichoke plantlets did not affect first harvest but
increased number of buds and total yield. The study of Anusuya et al (2000)
showed that vernalization was not effective particularly in late plantings. As
for planting date effect, Elia et al (1991) found that 30" August date gave the
highest vyield compared with 16"of October and March, Moreover,
Mauromical and lerna (1995) found that 1% and 10" of July planting increased
head production than August planting. Generally, Pesti et al (2004) and
Morteza et al (2013) indicated that early sowing date (May) produces higher
crop yield at the time when the demand at the markets is high but the late
date produces buds with higher quality. Anusuya et al (2000) found that the
effect of vernalization on Artichoke yield varied with planting date whereas at
later planting with vernalitizing the transplants increased the number of plants
producing apical buds by about 20%.

Therefore, the aim of this study was to investigate the effect of
vernalization period and planting date on plant survival, growth, yield and
quality of Globe Artichoke,
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MATERIALS AND METHODS

The present work was carried out at El-Kanater Research Station, El-
Kaluobia Governorate during the two successive seasons of 2012-2013 and
2013-2014, to evaluate the effect of two combinations between two
vernalization perlods (30 and 45days at 5 °C and 85%RH) and two planting
dates (August 15" and September 1%) in addition to control (without
vernalization) on growth, yield and its components as well as inulin contents
of Globe Artichoke. Stumps were obtained from a private farm of globe
Artichoke from Kafer Al Dwar, Behera Governorate (Herous cultivar) was
used. Similar stumps in diameter (5-6cm) were taken then, divided and
disinfected with fungicides. Stumps were subjected to vernalrzatron process
(cold storage in plastic box with wet peat moss layers at 5°C in refrigerator at
postharvest Dept., Horticulture Research Institute, Giza for two periods of
storage i.e.,30 and 45 days before planting .During cold storage period, plant
parts Were sprayed with water once a week. The field experimental unit area
was 25m°.It contained five rows with 5m in length and 1 m W|dth The stored
stumps were sown on one side of the row at distance of 1m? apart. Planting
dates were August 15" and September 1% in the two seasons. Soil type was
loamy clay soil .All agricultural practices were carried out as commonly
followed in the district .The experiment included 6 treatments, which were the
combinations between Three vernalization treatments and two planting dates
as follows
1- Vernalization for 30days then planting in August 15",

2- Vernalization for 30 days then planting in September 1%,
3- Vernalization for 45 days then planting in August 15",
4- Vernalization for 45 days then planting in September 1
5- No vernalization and planting in August 15"

6- No vernalization and planting in September 1%

The experimental design was completely randomized block design with
three replications.

Data recorded:- The following date were recorded
1- Plant survived:-

It was expressed as the percentage of well survived plants based on
number of plant parts grown in each plot. Survival percentage was calculated
when more than 50% of the plants developed additional two new leaves, i.e.,
at 40 days after planting in the field.
2-Vegetative growth:-

Five plants from each plot were chosen randomly from each treatment
at 120 days after planting for measuring the following vegetative growth
characters of Globe Artichoke plants expressed as plant height (cm) and
number of leaves / plant.

3- Yield and its components

Harvesting started from December 15" till the end of April in both
seasons.
4-Early vyield:- Early yield was considered as flower heads by weight (kg )

and number which were harvested from the first five pickings, ended at the
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end of February. It was calculated as yield / plant in Kg and ton /Fadden
calculated from plot yield and number of plants in plot. Also, random
samples of five flower heads were taken from each plot to determine flower
head weight (g), flower head diameter (cm), fresh weight of receptacle (g)
and its diameter (cm) as early yield characters.

5-Total yield:- Total flower heads harvested all over the season were
calculated by weight (kg) and number in each plot and calculated per plant
(kg) and per fedden (ton). Average flower head weight (g), average flower
head diameter (cm), receptacle fresh weight (g) and average receptacle
diameter (cm) were recorded as yield components for total yield. Also dry
mater of flower heads was calculated by drying the heads in an oven at
70°C until constant weight.

6- Inulin contents:- Inulin contents was determined in heads of early and

total yield according to the method of Winton and Winton (1958).
7- Statistical analysis:
Data were statistically analyzed and means were compared by using
Duncan's multiple range tests as described by Gomez and Gomez (1984).

RESULTS AND DISCUSSION

1-Plant survival percent:-

Vernalization increased significantly the survival percent as compared
with control plants (Table 1) in the two tested seasons .Results in Table (1)
show clearly that plants vernalizaed for 30 or 45 days and planted on
September 1% gave the highest plant surV|vaI percent followed by those
vernalized for 45 days and planted on August 15" in the two tested seasons. The
Iowest survival percent was shown in non-vernalized plants planted in August
15" or in September 1%, Results confirm those of El abagy (1993) and Lopezat et
al (2007) Moreover late planting in Sep.1* increased survival percentage than
August 15" planting because of the high temperature in August(37- -40° C)

2- Vegetative growth:-
Plant height:-

It is clear from data presented in Table (1) that generally vernalization
of stumps before planting increased significantly plant height except the
vernalization for 30 days and planting in August 15" in the first season.
Control plants gave the lowest values in the two tested years. However no
significant differences were detected among early planting (Aug 15' ) and late
planting (Sept 1%). Similar results were found by El-Abagy (1993) and Abd
El-Hamid et al (2008).

Number of leaves /plant:-

Vernalization for 30 day then planting on September 1% and
vernalization for 45 days and planting on Aug. 15" gave the highest leaf
number without significant difference between them in the first season
(Tablel). On the other hand, plants planted on Aug. 15" without Vernalization
(control) showed the lowest number of leaves in addition to those vernalized
for 30 days and planted in the same date. The high number of leaves
produced from late planting and vernalization may by due to the high survival
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percent (Tablel) which correlated to low temperature during planting time

(30-33°C) and cooling the plants before planting as mentioned by El-Abagy

(1993). On the other said, the results are not agree with those reported by

Abd El-Hamid et al (2008) and Chun et al (2013).

Table 1 : Influence of vernalization period and planting date on survival
percent,plant length and No. of leaves/plant during 2012/2013
and 2013/2014 seasons.

Survival (%) Plant length No. of
Treatments (cm) leaves/plant
2012/ | 2013/ | 2012/ | 2013/ | 2012/ | 2013/
2013 | 2014 | 2013 | 2014 | 2013 | 2014
Ver. For 30 days + pla. | 75 35172 34¢ | 98.94a [87.89ab| 16.50b |11.33¢d
at Aug.15
Vver. For 30 days+ pla. | o) g7, 191.79a |90.78¢ | 85.89b | 24.33a | 21.00a
at Sept.1
Ver. For 45days + pla. | g5 911 | 80.25b 95,20 [89.17a | 17.45b | 12.11c
at Aug.15
Ver. For 45 days + pla. | o5 43,194,534 |98.33a |89.78a | 23.22a | 16.00b
at Sept.1
gggtgtﬁ’ planting at | 5, 736 | 57.68¢ | 89.14¢ | 78.40¢ | 14.34¢ | 10.79d
gggttr%'f planting at | &3 114|65.13d | 79.27d | 79.38¢ | 17.40b | 15.56b

Vern:- Vernalization pla :- planting
Values within the columns or rows followed by the same small or capital letter(s) do not
significantly differ from each other according to Duncan’s multiple range test at 5 % level.

3- Early yield and its components
Number of early heads/ plant:-

In Table 2 number of early heads per plant and per feddan increased
significantly with vernalization than control. However the lowest values were
detected to vernalization for 45 days and planting on August 15" in the two
tested seasons. On the other side, non vernalized stumps which planted on
August 15" gave the lowest values. Such increment in early yield by number
of heads may be due to vernalization enhanced the plant growth and initiation
as well as the differentiation of flower buds as found by Pesti et al (2004),
Stella and Cointry(2010) and Morteza et al (2013).

Weight of early yield:-

It is clear from Table 2 that vernalization for 30 days then planting in
Sept.1* showed significantly the highest early yield per plant in the two tested
years in addition to vernalization of stumps for 45 days then planting on
Aug.15th in the second season. However, control plants showed the lowest
values when planted in Aug.15th or Sept.1%. Also, vernalizing plants for 30
days then planting on Sept.1® and vernalizaing for 45days then planting on
Aug.15th indicated the highest early yield/feddan with significant difference
between them. On the other side, the lowest early yield/feddan was obtained
from those non vernalized plants with significant difference between them in
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the second season. These results are similar to those of Salisbury and Ross

(1999) and Stella and Cointry(2010) who reported that vernalization or

cooling the plant stumps before planting increased earliness in globe

artichoke plants.

Table 2: Influence of vernalization period and planting date on number
of heads of early /plant and feddan and average weight of
heads \ plant and feddan. during 2012/2013 and 2013/2014

seasons.
Number of | Number of | Early weight | weight of
early heads | early heads of heads |early heads/
Treatments /plant /feddan /plant (g) feddan(ton)
2012/ | 2013/ | 2012/ | 20137 | 2012/ [ 2013/ | 2012/ [ 2013/
2013 | 2014 | 2013 | 2014 | 2013 | 2014 | 2013 | 2014
Ver. For 30 days + pla. | , a9. |1 20de|3880d |4787¢ [250.1b}426.2¢d| 1.00b [1.700d
at Aug.15
ngezct’rlio days+pla. 1 151 15 00 |4507b | 7987 [299.8a]697.6a|1.200a [2.790b
ver. For 45 days + pla.| 57 | 5 314 |5493a |9227a [252.1b[718.7a|1.010b [2.880a
at Aug.15
ngezct”li"? days +pla. |, 41| 1.54¢ |4053¢ |6120¢ [238.1bc|504.3b 0.9500¢ [2.020¢
gﬁgtgtf?'am'”g at 0.92¢ | 1.08¢ |3653e | 4307f |227.1¢|412.4d|0.910c |1.640e
ggg:rfs'tp'a”“”g a  |1.01bc|1.25d |4053c |5000d |223.4¢|435.4¢ [0.890¢ [1.740d
Vern:- Vernalization pla :- planting

Values within the columns or rows followed by the same small or capital letter(s) do not
significantly differ from each other according to Duncan’s multiple range test at 5 % level.

Weight of receptacle of early head:-

It is obvious from results shown in Table 3 that vernalization for 30
days and planting on Sept.1* showed the highest weight of receptacle in the
two tested seasons in addition to those vernalized for 45 days in the second
year as compared with all tested treatments. On the other hand, the lowest
values were detected to those plants planted early (Aug.15th) with or without
vernalization in the two experimental years. This increase in average
receptacle weight due to plants vernalized for 30 days and planted on
Sept.1* and those planted in Sept1® after vernalizing the plants for 45 days in
the second season may be due to the low number of heads / plant as shown
in Table 2 produced from the late planting. Such results agree with those of
Pesti et al (2004), Abd El-Hamid et al (2008) and Chun et al (2013).

Receptacle diameter of early head:-

Data in Table 3 show clearly that stumps vernalized for 30 days and
planted in Sept. 1% gave significantly the highest values of receptacle
diameter in addition to those vernalized for 45days or non-vernalized and
planted in Sept.1* Also these results may be due to the low number of heads
/ plant produced from late planting (Sept. 1%). Such results agree with those
of Pesti et al (2004), Abd El-Hamiad et al (2008) and Chun et al (2013).
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Average weight of early head.

Results in Table 3 clearly indicate that there were significant increment
in weight of inflorescence in plants vernalized for 30 days then planted on
Aug.15th and those vernalized for 45days and planted on August 15" or on
Sept.1* as compared with the other tested treatments. This increment may
be due to long vernalization period (45days) when planting late (Sept.1* ) or
early planting (Aug.15th ) combined with 30 days of vernalization period. Our
results agree with those of Anusuya et al (2000), Pesti et al (2004), Abd El-
Hamid et al (2008) and Chun et al (2013)who reported that vernalization
enhanced early and total yield.

Average diameter of early head.

Date presented in Table 3 show that head diameter increased in plants
vernalized for 30 or 45 days then planted early in Aug 15" in the first season
as well as plants received 30 days of vernalization and those non vernalized
and planted also in the Aug 15" in the second season. Such results are true
with those of Pesti et al (2004) and Morteza et al (2013) who found that early
planting increase head diameter of globe artichoke.

Table 3 : Influence of vernalization period and planting date on average
weight and diameter of receptacle and head for early heads
during 2012/2013 and 2013/2014 seasons.

Weight of Diameter of |Weight of early Ije':r'?;e;i;gf
Treatments receptacle(g) [receptacle(cm) head (g) (cm)

2012/ | 2013/ | 2012/ |2013/| 2012/ | 2013/ | 2012/ |2013/
2013 | 2014 | 2013 | 2014 | 2013 | 2014 | 2013 | 2014

\Ver. For 30 days
+ pla. at 44.68c | 32.42d | 5.40c |4.64c| 273.4a |258.1a| 8.28ab [7.18ab
Aug.15"
Ver. for 30
days+ pla. at 77.04a | 55.65a | 6.41a [5.87a| 244.0b |207.0b| 8.08bc | 6.91b
Sept.1”

Ver. for 45days
+ pla. at 46.40c | 44.40c | 5.50c |5.10b| 280.7a |266.1a| 8.49a |6.15c
Aug.15™

\Ver. for 45 days
+ pla. at Sept.1™
Control planting

66.09b | 58.19a | 5.93b |5.77a| 287.1a |266.1a| 8.10bc |5.78d

2 42.95¢ | 32.38d | 5.40c |4.58c | 235.6b [214.7b| 7.80c |7.43a
at Aug.15
;Ogg&' ‘fl?“"“g 68.28b | 50.84b | 5.93b |5.76a| 223.9b |208.2b| 7.90bc | 5.39%

Vern:- Vernalization pla:- planting
Values within the columns or rows followed by the same small or capital letter(s) do not
significantly differ from each other according to Duncan’s multiple range test at 5 % level.

4- Total yield and its components.
Number of total head yield.
It is clear from results presented in Table 4 that vernalization increased
significantly the number of total flower heads / plant andffeddan, whereas plants
planted in the two different planting dates without vernalization showed the lowest
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total yield/plant and feddan. However plants received vernalization for 30 days and
panted on Sept.1%¥ gave the highest number of total yield / plant and per feddan in
the two tested years as found by Anusury et al (2000) in addition to those
vernalized for 45days then planted on Augu. 15" as reported by Pesti et al (2004)
and Morteza et al (2013). Similar results were obtained by Salisbury and
Ross(1999) and Stella and Cointry(2010).

Weight of total yield / plant:-

Data i |n Table 4 show clearly that plants vernalized for 45 days then planted
in Aug. 15" produced the highest significant total yield /plants in the two tested
years in addition to those vernalized for 30 days and planted in Aug. 15" or
Sept.1%. Our results are in agreement with those of Anusuya et al (2000), Pesti et
al (2006), Abd El-Hamid et al (2008) and Chun et al (2013). Similar results were
obtained by Salisbury and Ross (1999) and Stella and Cointry (2010).

Table 4: Influence of vernalization period and planting date on number and
weight of total heads /during 2012/2013 and 2013/2014
seasons.

Number of total| Number of total Weight of total
heads /plant heads/feedan Heads / plant (kg)
2012/ | 2013/ | 2012/ 2013/ 2012/ 2013/
2013 | 2014 2013 2014 2013 2014

17.58b (12.83ab| 70333c | 51320c | 6.53b | 3.67ab

Treatments

\Ver. For 30 da;l/s +
pla. at Aug.15"
Ver. for 30 days+
pla. at Sept.1*
\VVer. for 45days +
pla. at Aug.15"
\VVer. for 45 days +
pla. at Sept.1*
Control plantlng at
AuQ. 15"

gggt”fs'tp'a”“”g all11.97¢| 9.12¢ | 45067e | 36467f | 4.07c | 2.71c

Vern:- Vernalization pla :- planting

Values within the columns or rows followed by the same small or capital letter(s) do not

significantly differ from each other according to Duncan’s multiple range test at 5 % level.
Average head weight in total yield.

Average head weight increased significantly with vernalization and
early planting (15" Aug) than early planting only (control) in the two tested
seasons Moreover, non vernalizaed late plants (Sept.1%) resulted in the
lowest significant values of early flower head weight. The results are in
agreement with those of El-Abagy (1993) and Abd El-Hamied et al (2008)

Average receptacle diameter in total yield.

It is clear from results presented in (Table 5) that dlameter of early
heads increased significantly in early plantings (Aug.15" ) with or without
vernalization of the stumps before planting . There results may be due to the
low number of early flowers on plant as found by Mouromical and
lerma(1995).

20.56a |13.78a | 82227a | 55107a | 5.69b 4.27a

19.33a (13.67ab| 77333b | 54660b | 8.22a 4.25a

17.56b [11.84b | 70227d | 47336d | 5.50b 3.47b

11.02c | 9.19c | 77067f | 36773e | 2.81d 2.04d
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Average head weight in total yield :-

Non vernalized plants in the first season gave the highest values of
average flower weight in total yield while in the second season, the highest
values in average flower Weighht were detected to plants vernalized for 30
days and planted on Aug. 15" or Sept. 1* as well as those vernaized for 45
days and planted on Sept.1* Table 5. In this respect, the lowest values of
average head Wei%;ht were detected to plants vernalized for 45 da%/s and
planted on Aug.15" and those non vernalized and planted on Aug.15" in the
first and second seasons respectively.

Average head diameter in total yield.

Data in reported by Table 5 indicate that late planting showed
significant decrement in the diameter of flower heads regardless such plants
were vernalized or not vernalized .Such decrement in diameter of head may
be due to the high number of heads produced by late planting than those of
early planting as reported by Elia et al (1991), Pestie et al (2004) and
Morteza et al (2013).

Table 5: Influence of vernalization period and planting date on average
head and receptacle weight and diameter of total yield during
2012/2013 and 2013/2014 seasons.

Average Average
Average Average
) head receptacle
head weight | .. . receptacle | .. :
. . diameter in - : diameter in
in total yield ; weight in )
Treatments @) total yield total yield (g) total yield
9 (cm) N em)
2012 12013 ] 2012 | 2013 |2012| 2013 |2012]| 2013
2013 |2014 | 2013 | 2014 |2013| 2014 |2013]| 2014
Ver. For 30 days + | .01 2 k11 44| 7.50a [6.48bc109.6b| 95.32a [6.17ab]5.500c
pla. at Aug.15
Ver. for 30 days+ | .2 o b10.7a| 6.17b [6.83ab[107.80| 91.21a | 5.32¢ |5.91ab
pla. at Sept.1
Ver. for 45days + | 509 52 b17.0a| 7.90a |7.13a 05.20¢| 80.05b | 7.00a| 6.11a
pla. at Aug.15
Ver. for 45 days + | ;56 4 be3.ab| 6.14b | 6.23¢ 104.60| 92.44a | 5.27¢ | 5.22¢
pla. at Sept.1
gggtgmplam'ng Al | 599 5b p73.6b| 7.47a |6.58bc|79.36d| 68.22¢ | 6.38b |5.84ab
gggt"fs'tplam'ng Al | 230.1c p24.9c| 6.55b |5.24d [121.1a| 82.63b | 5.23¢ |5.43bc
Vern:- Vernalization pla :- planting

Values within the columns or rows followed by the same small or capital letter(s) do not
significantly differ from each other according to Duncan’s multiple range test at 5 % level.

5. Dry mater of head and Inulin contents in heads:-

As for dry mater contents ,results in Table 6 show clearly that stumps
vernalized for 30 days and planted on August 15" gave plants with the
highest significant head dry mater content as compared with all other tested
treatments. On the other side, all plants planted on September 1% showed
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significant decrease in head dry mater content regardless vernalization
process. Such results could be due to the high vegetative growth produced
from early planting which reflects the high values of dry mater of those early
planting than those of late ones . Regarding inulin content in receptacle of
early heads data in Table 6 indicate that vernlization for 45 days and planting
in Aug.15" in the two tested seasons in addition to those vernalized for 45
days and planted in Sept.1% as well as those non vernalized and planted also
in Aug 15" in the second season gave the highest significant values of inulin
content in early flower heads. Concerning Inulin contents in heads of total
yield, data in Table 6 show that the lowest significant values were detected to
plants vernalized for 30 days and planted in Sept. 1* in the two experimental
years in addition to those control plants planted in Aug. 15" in the second
season. However all other tested treatments exhibited higher values as
compared with the above mentioned treatments.
Table 6 : Influence of vernalization period and planting date on head dry
mater and inulin% during 2012/2013 and 2013/2 014 seasons.
Inulin% in early Inulin % in total
yield yield
2012 2013 2012 2013 2012 2013
2013 2014 2013 2014 2013 2014

25.79a 20.93a 2.11b 1.49b 1.83a 1.84ab

Dray mater/ head (g)

Treatments

Ver. For 30 days
+ pla. at Aug.15"
\Ver. for 30 days+
pla. at Sept.1™
Ver. for 45 days
+ pla. at Aug.15"
\Ver. for 45 days
+ pla. at Sept.1™
Control planting

16.27bc | 11.68c 1.31d 1.68b 1.08b 1.21d

18.21b 15.89b 2.89a 2.42a 1.77a 2.08a

13.58d 12.20c 2.17b 2.57a 1.53a 1.59c

ot Aug. 15" 1802b | 16.79b | 1.84bc | 1.54b | 1.52a | 1.40cd
controlplanting | 15 11¢q | 1253c | 1.62cd | 1.44a | 149a | 1.82ab
at Sept.1

Vern: Vernalization  pla:- planting
Values within the columns or rows followed by the same small or capital letter(s) do not
significantly differ from each other according to Duncan’s multiple range test at 5 % level.

REFERENCES

Abd El-Hameid, A. M.; Afaf T. M. Kasim and S.S.M. El-Zohery, (2008) Effect
of vernalization and gibberellic acid on earliness total yield and quality
of globe Artichoke. Agric. Sc., Mashtohor, Vol. 46(4): Ho. 511-523.

Anusuya, R., B. A. Ingall, and V. C. Zeppelin (2000) Vernalization strategies
to enhance production of annual globe artichoke. Hort. tech.
10(3):585588.

Chun, H. K.; K. C. Seong, Y. K. Ahn.; S. C. Kim.; E. Y. Song; C. K. Lim and
D. Son (2013). Effect of Vernalizing Temperature on Growth and Yield
of globe Artichoke. protected Horti and plant factory, Vol. No. 3: 209-21

806



J. Plant Production, Mansoura Univ., Vol. 6 (5), May, 2015

Elia, A. F. Paolicelli, and V.V.Bianco (1991) Effect of sowing date, plant
Density and nitrogen fertilizer on artichoke (Cynara scolymus L.):
preliminary results. Adv. Hort.Sci.,(5) 119-122.

El-Abagy, H. M. (1993). Physiological Studies on growth yield and quality of
artichoke Ph.D. Thesis Fac. Agric.,Moshtohor Zagazig Univ., PP 142.

Gomez, K. A and A. A. Gomez (1984). Statistical procedures for Agriculture
Research. John wiley and Sons Inc., New York

Hussain, S. and K. Stewart (1996). Effect of nitrogen fertilizer rate and
irrigation on the annul culture of globe artichoke in Quebec. Proc Annu.
Mtg.Amer. Soc-plasticut.197.

Hill, D. E. and A. A. Maynard (1989). Globe artichoke trails (1987-
1988)conn.Agr Expt Sta.(May)867:3-9

Lopez.J.A. Gonzalez, F.E.Vicente,L.F.condes and A.Fernandez (2007)
Artichoke production in the province of Murcia (SE spain)
Acta.Hort.630.

Morteza. H, F.Shekari, M. janmohammad and N.Sabaghnia (2013) Effect of
sowing date and foliar application of salicylic acid on forage yields and
quality of globe artichoke (cynara scolymus L.) Department of
Agronomy and plant Breeding, Agriculture Colege University of
Maragheh,Iran Vol.,(2) 50-59.

Mariateresa.C.; Y. Rouphael, F. Saccardo and G. Colla (2005). An innovative
vegetative propagation system for large- scale production of Globe
Artichoke transplants. Part |. propagation system setup.
Horttechnology. October-December.15(4)812-816.

Mauromicale. G and A.lerna (1995). Effect of gibberellic acid and sowing date
on harvest time and yields of seed-grown globe artichoke (Cynara
scolymus L). Agronomie 15: 527-538.

Morteza, H, F. Shekari, M. Janmohammadi and N. Sabaghnia (2013) Effect
of sowing date and foliar application of salicylic acid on forage yields
and quality of globe artichoke (Cynara scolymus L.) Annales
universities' Mariae curie- sklodowsska Lubllin- polonia (2): 50-59.

Pesti, N. O, A. Ombodi, A. Szocs, T. Kassai and J.Dimenny, (2004). The
effect of sowing dates and seedlings, state of advancement on the yield
and bud quality of Globe Artichoke in Hungary. Acta Hort. Vol. 660:
423-426.

Stella, M. G, and L.C. Enrique, (2010). Vernalization of Seed and plantlets
and Development of Globe Artichoke. International Journal of
Vegetable Science Vol.16:184-190.

Salisbury, F. B. and C.W. Ross, (1999): plant physiology 4™ ed wadsworth
Inc Belmont, CA, 682 pp Winton, A. L. and K. B. Winton (1958). The
analysis of foods. John Wiley and Sons, Inc. London. 357pp.

Winton, A. L. and K. B. Winton (1958). The analysis of foods. John Wiley and
Sons, Inc. London. 357

807



Amany A. Abd EIl -Latif et al.

Cliglay Sl g Fladll Aol (Ao Aol 3l lasag ) asll il pu8 yiL
i gl Al) 9 J guanall

oo land B3 ae Apald 5 asdl ) deaa Lol | Cihall) 3 Adae il

83l — Oaild) &igay Mgan — SIS 4y piad padll g (ulalad) aud

DA Ay sldl) Adailace — 4yl LU i) ¢ g ddana 6 4l all 028 oy o)
ETA )éjm%ﬂdgﬁwds\m\);uwv.wz/v".w,v.wv.wW}A
Lishysa o gebyladasn e Al el 50 ddanfo 5F Laa s sl ALl (4and
VALY i Il Gelans ) Ciatio Laa (ilage 8 del 3l o5 %% AC (L 538 dsass
4 slial) ALalS o Ul 8 any jail) el (S 5 (J53S) Glrgall (B 29 55 O g2 4] ) 3l
LGl S &3

O Leale Jsmandl adde) )l any Jiad) b clilall #las das el o) ) Cana sl
o e s 81 il Ly paaions J5l B Al )30 5oy £0 51 Tr bl 25Ul sl i Ll
o sa¥ e oadd oLl Sl sal s el ) Ciiaiie (8 ) S Cae 5 0 0 o S Ll
oysall 8 Adlal) salall A g by [ 81 oW dae 84 e 300 ) () aataw J 5 8 Ae )
i3 el e Ul Sl 4y sine 5ol 5 il s lall/ 5Kl sl sae 31 Lasas s
cAe) N alane (B 255 O 9

e asive Jgh B del 3 a8 asn T sadd 2l Sl o Loyl il i
caaill jlal g ()5 s ey oladll y lall Sl g jSaall J saanall (e S 8 4 sina 33 )
Ciaaiia ddel )l b ass €0 saad 25Ul el (60) 385 ansd 52l ans ge 8 o sSaall il 5l
Gl La gae g ol s (e Gl ) (5 gtna g (ASH J gumnall (83 gina 30 ) () udai)
82U pasll e il (i dadlll @l ) 5l s (I ( adies J 1) BoAL 4c] 50
Al 3l

sk s 060 da o o el saad Cagd Al (o5 3 )Ll Sl Alalaay 4l )l (a5
2 A bt Chiatia (85 Sl Aol )l 8 (e o) (e il 3 %A 4
Lo Ol S sy il ldial sa g (S Saall J eanall 5 o lill A (ppaan

808



