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ABSTRACT

Artichoke (Cynara scolymus L.) was planted 20 May 2009 and 15 June
2009 transplanted in afield of two hectareslimited in theareaof Sidi Slimane
in Gharb. In aprocess completely at random, each hectarewasdivided into
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four plotsto be cultivated in four densities:
D1=5.700 plants.ha® (2 mx 1 mspacinginter plants)
D2=7.500 plantsha* (1.50mx 1 m)

D3=8.500 plants.ha® (2mx 0,70 m) and

D4=11,500 plants. ha® (1.50mx0.70 m).

Density multiplication by seed.

The amounts of water provided by drip irrigation was 3750 mé.ha. The

rest from precipitation.

Therecovery rate of seedling planting measured after 20 dayswas between

90 and 95%.

The percentage of productive plants 100 days after planting was 70%.
The best total return of 16.3 tons per hectare was obtained at the Imperial

Porn interaction densities (11,500 plants per ha).
© 2014 Trade ScienceInc. - INDIA

INTRODUCTION

Theartichokeislocated in four continents of the
world*1%, With areasthat differ : Nearly 90 % of the
total global areaof theartichokeisdistributedin Italy
(50.120 ha), Spain (21,000 ha), France (10,500 ha),
and Greece (2,500 ha), whileonly 10% involves South
America(mainlyArgentinawith 4700 haand 4300 ha

with Chile), California(3320 ha), North Africa (3800
hawith Egypt, Algeriawith 2,800 ha, with 3300 haon
Morocco, Tunisawith 2,100 ha), theMiddleEast (Tur-
key, with 2,500 ha, 670 hawith Israel, Syriawith 510
ha), and China (10,000 ha).

In Morocco, the areareserved for the artichoke
cultivation is about 8500 hain 1964. This areawas
granted by thedominant commercid vaueit brought to
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the country. Indeed, the production wasagreat flow
exportsto France. In 1981, the areafell to 6200 ha,
dueto adecreasein exports, faling priceson thelocal
market and adrought that expressed the degeneration
of plantg3,

Thegeographica distribution of artichokesin Mo-
rocco variesby region. Artichokesaresharedinthe Gharb
region. They get noticed with coverage of about 80%.
Theremaining 20 % isshared between Moulouya (365
ha), Rabat -Sal¢-Zemmour Zaer (265), TazaTaounate
Alhouceima(60) ChaouyaOurdigha(30) Fez Boulemane
(20) Casablanca(10) and TansiftHapuz Marrakech (2).
The superiority of artichokesintheGharbregionisex-
plained by environmenta conditionssuitablesoil and cli-
mate, by increasingirrigation schemesand thegrowing
interest by farmersheard thistypeof culture.

Thelow yield of heads (lessthan 14 t/ha) isdueto
thelocal variety of low productivity, lack of varieta di-
vergfication, thehigh priceof cuttings(3000-6000 DH/
ha), low mastery techniques multiplication. Theseand
other factors are causing loss of vegetation where
agribusinessincorrect operation of the product by the
hardware. Small scaleunitsbrine heartsand artichoke
sectionshavenot yet integrated their activitiesin order
to deve op new technol ogiesto benefit the sector. They
arelimitedto single pretreatment product. Thelatter is
doneinunitsoutsidetheregion exporting thefinished
product (bottom section and artichoke heart).

Thetota areareservedfor cultureevolvesTrien-
nial. Infact, every three years, there has been anin-
crease of at least 136 ha of surface. During the first
threeyears, the culture occupied an average of 3190
ha. The second period from 2004 to 2006 had occu-
pancy of 3326 ha. Thelargest increasewas observed
from 2007 to 2009. Artichokes covered an average
areaof 3939 ha, 613 hamore than in the second pe-
riod. Theareaof artichokes hasincreased by almost
20% from 2001 to 2009. Encouragement to thisfa-
voredtheextensionof irrigationfacilities,

Purchase cuttings, fertilizersand fertilizers, and the
interest of farmersfor thiscrop.

However, productionwill not increasein parallel
with thesurface. Indeed, during thefirst period (2001-
2003), it averaged 46,470 tons, 54,065 tonsinthe sec-
ond period (2004-2006) and 56,271 tons during the
third (2007-2009). The increase during the periods
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2001-2003 and 2004-2006 was 14%. While between
periods (2004-2006) and (2007-2009), production
increased by only 4%.

Thisisduetothelack of support for smadl farmers;
non-compliancewith the procedureslaid downinthe
technical detailsof culture, flooding most of theMo-
roccan agricultural land, particularly the Gharb region
best knownfor itscultureartichoke.

The objective of thisresearchisto study the mor-
phological criteriaand therequirementsof thiscropin
the Gharbregion, multiplied by seeds, and conducted
four plant population densities: 11,500; 8,500; 7,500
and 5,700; plants.ha? corresponding

Respectively thefollowing distances: (1,50mx 0,70
m), (2mx 0,70 m) (1.50 mx 1m), (2m x 1m spacing
inter plants), densities chosen for thisplant correspond
to those recommended by the U.S. Schrader and

Mayberry™.
MATERIALSAND METHODS

The application was madein afield of two hect-
ares, each hectare divided into four plots or density
plotsfor twoisapplied, thesearelocated intheregion
of SidiSlimane, inthe Gharb, whichisconsidered the
themost important production region of the artichoke
inMorocco.

Transplantation was performed on 15/06/2009
sameperiod asfor Sobhand a, irrigation of the crop
hasbeen grown using adripirrigation system.

Culture hasreceived during itslifecycle, awater
supply 3750 m3.ha? provided by irrigation and therest
from precipitation. of phytosanitary treatments, Six
manual weeding were carried out alongthecrop cycle.

Theharvest took placefrom 15/10/09to 20/04/10
for the same period Sobh and al.!

Theexperimentd desgnwasacompletdy random-
ized design, planting densities.

Theexperimentd unit consstsof four lines, thecul-
tivar usedis. Imperid star (1S). Thedensity levels(dis-
tances) areexperimentd:

D1 =5.700 plants.ha® (2m x 1m spacing inter plants)

D2 =7.500 plants.ha! (1.50mx 1m)

D3 =8.500 plants.ha’ (2 mx 0,70 m), and

D4 = 11,500 plants. ha' (1.50 m x 0.70m).
Theparametersanalyzed are:
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« therateof emergency inthenursery,

« therateof recovery after planting,

«  Evolution of the number of |leavesper plant,

« Evolution of thenumber of eyecupsper plant
« Evolution of thepercentage of plantsbolting,
» Evolution of averageweight of heads,

* Yieldper plant and per hectare

RESULTSAND DISCUSSION

Westher requirementsthat dominated during theex-
perience were adequate artichoke, in fact according to
Schrafder and Mayberry!¥, artichokedemandsair tem-
perature, which variesbetween 7 and 29°C.

Rateemergency in thenursery

Stageten daysafter sowing, emergencerateof seeds
sown in the nursery was 88% this showsthat the seeds
have agood germination and seeding was successful
According to Schrader and Mayberry™ germinationten
days after sowing, can reach 90% and thisdepending
on cultivar and seed quality.

Raterecovery after transplantation

Therate of recovery 20 days after planting arti-
chokeon thefield was 90 to 95% Welbaum'® obtained
89% recovery after plantingthe samecultivar.

Evolution of thenumber of leavesper plant

Theaverage number of |leavesper plant increases
gradually astheplant increases (TABLE 1) and asit
can be seen that the average number of leavesfrom 6
leaves per plant during the second month after planting
to an average of 28 leaves per plant during the sixth
month after planting and this courseisto increase pho-
tosynthessin plants.

Evolution of thenumber of eyecupsper plant

Whentheactiveplant growth (until Sagetwo months
after planting). The appearance of eyecups (axillary
shoots produced by the root) was on average 1 per
plant at stage 2 monthsafter planting (TABLE 2), and
increasesto reach the average of 5 per plant stage 8
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monthsafter planting.
Evolution of the per centage of plantsbolting

The average percentage of the productive plants
by bolting or plantsin thetotal number of plantsina
field (TABLE 3), from 70%to 100 daysafter planting,
reaching 87% after 150 daysafter planting. Welbaum
19945 obtained a percentage of elongation of 92%in
imperid start
Evolution of averageweight of headsof imperial
star

The average percentageof theweight of the heads
decreases over time (TABLE 4), and so
shegoesto270gforthedate10/02/2010 considere dearly
period of the season to an average of 130g for thedate
of 28/05/2010 considered period end season.

Theflowersare harvested early for the fresh mar-
ket. The diameters of head srequired by this market
are between 7.5cm and 13cm (Foury and Lime, 1997
Schrader and Mayberry, 1997).

Parametersrelated tothetotal production if dif-
ferent densities

From TABLE 5 we note that the total yield per
hectareincreasesfrom density 5700 plantsthat gives
11.4(t/h) tothedensity of 11500 plantsthat gives16.3
(t/h) considered the best overall performanceandis
closeto the best density of 12000 plants per hectare

TABLE 1: Variation of theaveragenumber of leavesper plant
at theheart of itscrop cycle

number of months after
planting
average number of leaves

0 2 4 6
3 6

Cultivar

Imperial Star 10 28

TABLE 2: Variation of theaverage number of eyecupsper
plant at theheart of itscrop cycle

number of months after
planting
average number of eyecups 1

Cultivar 2 4 6 8

Imperia Star 2 3 5

TABLE 3: Variation of theaver ageper centage of productive
plants

number of months after
planting

Imperial Star  Average percentage productive plants

Cultivar 0 50 100 150

00 70 87

TABLE 4: Variation of theaverageweight of theheart surrendersof itscrop cycle

Date

10/02/2010 27/02/2010 07/03/2010 25/03/2010 05/04/2010 28/05/2010

the average weight of capitulum 270 200

180 170 140 130
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TABLE5: Variation of theaver age parameter sof theplant of itscrop cycle

Yield total Averagenumber of Averageweight of

Densité by plant heads per

heads per Total headsper  Yield total by

(kg/plant) plant plant in(g) hectare Hectare (t/ha)
D1= (2md’interlignes
X 1m dinter plants) 2.00 13 200 57000 114
D2= (1,50mx1m) 1.70 12 170 75000 12.7
D3= (2mx 0,70 m) 1.70 12 170 85000 14.4
D4 = (1,50 mx 0,70m) 1.42 10 142 115000 16.3

multiplied by seedsfoundin™.

Thelatter gave 142g as average weight of heads
per plant, 10 asaverage number of headsper plant and
1.42 kg astotal yield per plant.

Rabgarajan and al® in 2000 showed that theim-
peria star cultivar gavethe highest marketableyield.

CONCLUSION

So through these different techniques of planting
seedlings of artichokesin theregion of SidiSlimaneas
four densitieswe can say that the density D4: 11500
plantsgavethe best performanceis16.3 (t/h).

Or inmost caseswefind that theusua performance
remains|ower in D4.

Thislatter courseistheresult of acorrect applica
tion of therequirementsof the plant vis- a-vis the nec-
essary and consi stent treatment, weeding at the proper
time and adequateirrigation, and are made by skilled
operatorsor suffered effectivetraininginthisdirection®
Sobh and al. and supervised by acompetent person.
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