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ABSTRACT

This experiment include 10 treatments gained from
3 levels of each of GA5 (50, 100 and 200 ppm), CCC (500,
1000 and 2000 ppm) and NAA (100, 200 and 400 ppm) plus
untreated control treatment. Growth regulators were sprayed
on artichoke plants cv. Herious three times at 20 days
intervals, starting 60 days after planting. Obtained results
revealed that GA5 foliar application within ‘its three doses
showed the most enhancing effect on both early and total
yield of flower heads as compared with either CCC or NAA.
For export purposes the application of 200 ppm GA3 may
be recommended as the most effective treatment improved
flower head earliness and its quality. However, for improving
the total yield, 50 ppm GAj, 500 ppm CCC or 200 ppm NAA
may be advisable.

INTRODUCTION

although the effect of GAj foliar application on arti-
choke plants had been studied by many investigators, few
data are available regarding CCC and NAA. Bekhit et al.
(1986), emphasized the enhancing effect of 50 ppm;GAy. an
artichoke plant height. As for number of leaves per plant,
Foury et al. (1977), pointed out that GA3 at concentration
of 5-10 mg/plant slightly increased it, whereas no signifi-
cant effects could be detected due to spraying artichoke
plants with 25550 ‘or {75 ppm GAj compared to control (Aly,
19831} Regarding fresh and . dry weight per plant,
Abd El-Fattah (1978), reported favourable effects of =« GR,
in this respect, whereby the maximum increase in: dry matter
percentage was obtained when artichoke plants were sprayed
with 100 ppm GAj3.

Many investigators demonstrated the favourable effect
of GA, application on flower bud development and conseguent.’
on yield earliness. Such stimulating effect was dependiry
on the time of application (Casilli, 1969); number of sprays
(Pochard, 1964; Radwan & Stino, 1973; El-Shal et @l oy o197 7
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Abd El-Fattah, 1978; Aly, 1983); concentration used; Z2Ziv,
1960; Snyder et al., 1971; Radwan & Stino, 1973; Doel &
Martinoli, 1976; El-Shal et al., 1977; Aly, 1983; Bekhit
et al., 1986; El-Fadaly & Abou El-Hassan, 1986) and variety
of artichoke (De-Angelis, 1970).

On the other hand, contradictive effects of GA; on
the total yield of artichoke had been mentioned. Casilli
(1969); De-Angelis (1970); Harboui et al., (1976); Harboui
and Verlodt (1977,b); Bekhit et al., (1986) and El-Fadaly
& Abo El-Hassan (1986), emphasized tremendous enhancing
effects. While, Snyder et al., (1971); Radwan & Stino (1973)
and ‘El—Shal eE g;, (1977), proved little or insignificant
effects. However, El-Baz et al., (1979) and Mangano & signo—
relli (1981), demonstrated adversely bad effects.

Asi‘fori theleffeeti of:iCCC,; it:icould be, conecluded. that
it had no considerable effect on the head yield of artichoke.
The response was almost fluctuated (Hossny, 1974; El-Fadaly
and Abou El-Hassan, 1986). Meanwhile, no available data
were found concerning the effect of NAA application on
artichoke plants.

Results on the ‘effect of GA3. on physical properties
of the edible part of artichoke (capitulum) are contrasting.
Foliar application of GA3 at the range of © 25-100. ppm is
mostly found to reduce weight and diameter of capitulum
leading to be less suitable for marketing (Pochard, 1964;
De-Anglis, 1970; Radwan & Stino, 1973 and El-Shal et al.,
1977). However, Harboui and Verlodt (1977a and 1977b) pointed
out an improving effect on flower head quality and size.
Meanwhile, no obvious effects could be detected regarding
head weight, diameter or length (Abd El-Fattah, 1978 and
Aly, 1983).

The atmiof  thistiwork: isisto studyuthe ~effect  of. . some
growth regulators on growth, yield and quality of artichoke
plants.

MATERIALS AND METHODS

This experiment was carried out to study the effect
of foliar application of Gibberellic acid (GA3) chlormequat
chloride, 2-chloroethyl tri-methyl ammonium chloride :(CCC)
and B-Naphthalene acetic acid (NAA) on vegetative growth,
chemical composition, flower  head yield  and quality of
globe artichoke plants. Therefore, crown pieces and offshoots
of .-globe artichoke (Cynara scolymus L.) cv. Herious were
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planted in two successive field experiments in 1983/1984
and 1984/1985 seasons,  at the Experimental Farm of the
Faculty of Agric., Moshtohor, Zagazig Univ. All the ordinary
agriculturdl practices were achieved.. =~ & ... 7 B

This experiment included 10 treatments i.e. three
different levels of ‘each of GA4 (50, 100 and 200 ppm),
CCC (500, 1000 and 2000 ppm) and NAA (100, 200 and 400
ppm) plus the control treatment. Growth regulators were
sprayed three times on plant foliage, at 20 days intervals
starting two months after planting. A complete randomized
block design with 4 replicates was adopted. The following
data were recorded.

Plant growth:

At 120 ‘‘days after planting, four  plants. from :each
plot were taken by random for growth measurements such
as:

1 Plant height.
25 Number of leaves per plant.
3= Fresh weight, length and dry matter % of the 4th leaf.

Chemical constituents:

Chlorophyll a, b and carotene (A.0.A.C. 1970) content
of leaves as well as total nitrogen (Pregl, 1945; Peach
& Tracy,. 1956); phosphorus :-(Murphy & Riely, 21962 ; John,
1970), potassium (Brown and Lilleland, 1946), reducing-,
nonreducing and total-sugars (Forsee, 1938) in both leaves,
120 days after planting, as well as the edible part of
artichoke, at the . 5th picking:

Flower head yield and its quality:

Tender, mature, purplish green colour flower heads
of 10 cm stalk length were picked at intervals of 10-15
days in winter and 4-6 days in spring, starting from 15th
of December till the end of April. Harvested flower heads
throughout the season were evaluated as total yield, while,
the first five pickings (Dec.-Feb.) were considered as
early vyield. The yield was measured by weight (kg) and
number.

At each picking  time, flower head length and its
diameter, as well as the weight, diameter and thickness
of the edible part (receptacle) were taken into
.consideration. ' :

Data recorded were subjected to the statistical analysis
accecrding . ‘to. the  randomized -blogk .  design mentioned by
Snedecor and Cochran (1962).
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RESULTS AND DISCUSSION

1= Plant—-growth characteristics:

It is evident from data in Table (1) that plants sprayed
with GA3 were superior in plant height, number of leaves
per plant, and length as well as fresh and dry weight of
the fourth leaf, compared with plants sprayed with either
CCC or NAA. The most stimulative effect was obtained by
spraying plants with the range of 50-200 ppm GAgz, 1000
ppm CCC or 200 ppm NAA.

Obtained results on GA; are in agreement with those
mentioned by Foury et al., (1977); Abd El-Fattah (1978)
and Bekhit et al., (1986) on artichoke. :

2= Chemical composition:

as Chlorophyll a, b and carotene in leaves:

Results recorded in Table (2) show that growth regula-
tors used not significantly affected either chlorophyll
a or carotene 1in leaves. Contrasting to CCC treatments,
chlorophyll b content was gradually increased as GAy or
NAA levels increased. As for total chlorophyll content,
using of 100 ppm GA; oOr 400 ppm NAA were of the most pronoun-—
cing effect.

The stimulative effect of GA; on chlorophyll content
had been also reported by El-Assiouty (1983), on common
bean.

b- N, P, K in leaves:

Results in Table (3) show clearly that GAj application
mostly increased N, P and K percentages of leaves than
control. However, CCC treatments showed no significant
effect in this respect, except 500 ppm, which significantly
increased N %. Meanwhile, NAA treatments mostly increased
N and P percentages but no clear trend could be observed
regarding to K % in leaves. .

Obtained results on GAj coincided with those of Farrag
(1971), whilst they contradicted those of El-Assiouty (1983).

c- Reducing, non-reducing- and total-sugars in leaves:

It is clear from data presented in- Table (4) chat
the -highest reducing sugars content in leaves was associated
with the. highest level of either GA, (200 ppm) or NAA (400
ppm), meanwhile a decreasing tendency could be noticed
as CCC 'levels increased. Furthermore, a retarding effect
of all growth regulators on non-reducing sugars was observed,
except low level of GAj and medium level of both CCC and
NAA.
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o

Concerning the effect of various used growth regulators
on' total sugars content of artichoke leaves, data show
clearly that it followed ' the same manner . as previously
mentioned by reducing sugars, hence the latent one constitute
more than 75% of the total sugars content.

)

3= Early yield of artichoke flower head:

Data concerning the effect of growth regulators on
flower head early yield are given in Table (5). It is clear
that all used growth regulators, with the superiority of
GA; treatments, enhanced flower heads early yield produc-
tivityl The most enhancing concentrations were 200 ppm
GA3, 200 ppm NAA and 2000 ppm CCC, since they increased
the - eariy™yields by 52208 88% and 43% over the control,
respectively.

The stimulative effect of GA3; on artichoke flower
head early yield production has been mentioned by Pochard

(1964), Casilli, (1969); 2ziv (1970); Synder et al., (1971);
Radwan & Stino (1973); Doel & Martinoli (1976); El-Shal
et al., (1977); Abd El-Fattah (1978) and .Aly ' (1983).

Furthermore, Bekhit et al., (1986) and El-Fadaly & Abou
El-Hassan (1986), emphasized the favourable effect of 50-150
ppm GA; on flower head early yield production, comparing
to either €GCCior ‘control.

Obtained results concerning the less stimulative effect
of CCC on flower head early yield production is in harmony
with the findings reported by Hossny (1974). In this connec-
tion, El-Fadaly and Abou El-Hassan (1986), reported that
CCC within the range of 250-1000 ppm had no considerable
effects on early yield.

4- Total yield of artichoke flower heads:

It is evident from data shown at table (6) that growth
regulatorss=&: e GA3, CCC and NAA significantly promoted
flower heads total yield productivity by weight and number
compared to the control. The super treatment of each growth
substance was GA; at 50 ppm, CCC. at 500 ‘ppm and NAA at
200 ppm which produced 65%, 49% and 40% over the control,
estimated as kg/plant during both seasons, respectively
(Table 6). :

Obtained results are 'in agreement with those reported
by Casilli (1969), 'De-Angelis (1970); Harboui'et al., (1976)
and Harboui & Verlodt (1977b). Recently, Bekhit et al.
(1986), emphasized the beneficial effect of 50 ppm’ GA,
which was mainly due to the increase in number of heads
per plant more than to the incraese in average head weight.
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El-Fadaly and Abou El-Hassan (1986), came to the same conclu-
sion using 50-150 ppm GA3.

~ However, obtained results are not in complete harmony

with those obtained by Snyder et al., (1971); Radwan &
Stino '{1973); El-Shal et al. (1977); El-Baz et al: (1979)
and Mangano & Signorelli (1981). This contradiction may

be due to experiment location, cultivar, GAj3 concentration,
number of sprays and/or time of application.

As for CCC application, results in this work did not
agree with those found by Hossny (1974) and El-Fadaly and
Abou El-Hassan (1986).

5~ Physical characteristics of flower heads:

Data in Table (7) show that GAj3 treatments enhanced
flower head length, CCC depressed it, whilst NAA showed
no significant effect. With respect to flower head recep-
tacle, all used growth requlators generally improved its
studied physical parameters.

Regarding to the flower head diameter, obtained results
are’ in harmony with El-Shal. et al., (1977); Abd El-Fattah
(1978) and Aly (1983), who found that GA3 had no significant
effect on flower head diameter.

The stimulative effect of Ghsw @n ather edible part of
artichoke is 1in agreement with the results reported by
Harboui and Verlodt (1977a and 1977b). However, obtained
results did not agree with those of Radwan & Stino (1973)
and El-Shal et al., (1977); Abd El-Fattah (1978) and Aly
(1983); 1 whe ifound “ho or :less .effect of GA3 on flower head
weight and length.

6= Chemical composition of edible part (receptacle):

Dry matter content, as well ds the percentages of
N, P and K had been improved by using the different concen-
trations of all used growth regulators (Table 8).

As for reducing and total sugars content, GA5 proved
to be of a. depressive effect, however, both CCC and NAA
were of moderate stimulative effect. A retarding influence
on non-reducing sugars . could be  detected -as a result of
GAq .cor “CCC-lapplication. Meanwhile,. :the effect of. NAA -on
non-reducing ' sugars - during both seasons was fluctuated
(Table-9). :

El-Assiouty (1983), mentioned that foliar application
of GA5 at 50 ppm and NAA at 25 ppm increased N, P -and K
uptake in dry bean seeds. .
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Effect of some growth regulators on artichoke plants
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Abd El-Fattah (1978), found that GA3 up to 50 ppm
decreased reducing sugar content, meanwhile 100 ppm did
not affect non-reducing sugar content compared to the
controls

Obtained results on CCC are in agreement with those
found by Hossny (1974), with regard to reducing and total
sugars but contradict those of non-reducing sugars.
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