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Summary — A 2 year research project was carried out in Sicily (south Italy), in order to study tlie effects of gibberellic 
acid (GA3) (0, 1, 2 or 3 plant applications at 60 ppm) and sowing date (from 1 July to 10 August) on the timing of produc­
tion and head yield of globe artichoke variety Orlando, a new seed-grown hybrid. Regardiess of sowing date, untreat-
ed plants of Orlando produced heads the next spring, confirming that in the Mediterranean environment seed-grown 
varieties bave to overcome the winter season or part of it to meet their cold requirement for flower initiation. GA3 applica­
tion replaced this cold requirement, allowing autumnal production. GA3 effectiveness, however, was more evident in 
early sowings than in later ones. In fact, a combination of early sowings (1 and 10 July) and GA3 application (2 or 3 
times) resulted in a pattern of head production of Orlando similar to that of Violetto di Sicilia (VS), a typical early vegeta­
tively propagated variety. In addition, the total cumulative yield at the end of cycle was significantly higher in Orlando 
than inVS. t . - - -

Cynara scolymus L = globe artichoke / seed-grown plant / sowing date / gibberellic acid / harvest time 

Résumé — Influence de l'acide gibbérelllque et de la date de semis sur le calendrier de production et le rende­
ment de l'artichaut multiplié par graines. La multiplication de l'artichaut (Cynara scolymus L) par gralnes offre beau-
coup d'avantages par rapport à la multiplication par vaie vegetative : diminution des frais de plantatlon, homogénéité 
du développement des plantes, garantle phytosanltaire, facillté et rapidité de diffuslon des nouvelles varlétés, obtention 
du rendement maximal des plantes dès la première annèe. Cependant l'Introduction au chiamp sur une grande èchelle 
des variètès par gralnes dans la zone méditerranéenne est llmitèe parco qu'll n'est pas possible d'obtenir la production 
en automne à cause des exigences en frold de ces variètès pour l'induction florale. Afin de mettre au point une tech-
nlque pour la production automnale des variètès à multiplication par semences qui pourrait faclllter leur diffuslon, on a 
étudié dans 2 localltés de SIclle (Catania et SIracuse) l'influence de différentes dates de semis (du 1^'' julllet au 10 
aoùt) et traltements avec l'acide gibbérelllque - GA^ (0, 1, 2, 3 applications à une concentration de 60 ppm) sur le 
calendrier de production ainsi que sur le rendement d'Orlando, nouvelle variété à multiplication par semences. Pour 
toutes les dates de semis, les plantes du traltement témoln de la variété Orlando ont produit les capitules au printemps. 
Le traltement avec GA3 a entrarne une anticipatlon de la date de maturatlon d'autant plus élevèe que l'epoque de 
semis a été precoce ; la combinaison de semis prècoces (1, 10 juillet) et l'application de GA3 (2 ou 3 fois) ont permis 
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d'obtenir un calendrier de production semblable à celul du «Violetto di Sicilia» (VS), variété à multiplication vegetative. 
En outre, les rendements en capitules cumulés à la fin de la récolte ont atteint des valeurs significativement plus éle-
vées pour Orlando que pour VS. 

Cynara scolymus L = artichaut / multiplication par semences / acide gibbérelllque / calendrier de production 

I N T R O D U C T I O N 

T h e g lobe a r t i choke {Cynara scolymus L) is a 
p e r e n n i a l r o s e t t e p l a n t , n a t i v e o f t h e 
M e d i t e r r a n e a n B a s i n . T rad i t i ona l l y it is p r o p a ­
gated vegetat ively by basai s tem p ieces (s tumps) 
and suckers in a do rman t or nondo rman t s ta te . 
Recent ly, seed-g rown var iet ies wi th plant unifor-
mity bave been in t roduced (Basnizk i and Zohary , 
1987, 1994). These are mainly spr ing-produc ing 
va r ie t i es ( M a u r o m i c a l e et al, 1 9 8 9 ; E l ia et al, 
1 9 9 1 ; Mauromica le , 1994) , whi le t radi t ional var i ­
et ies cu l t iva ted in the Med i te r ranean Bas in l ike 
V i o l e t t o d i S i c i l i a ( V S ) , V i o l e t d e P r o v e n c e , 
B i a n c a de E s p a h a , S p i n o s o S a r d o , s ta r t the i r 
product ion in au tumn (Pécaut , 1993) . 

G lobe ar t ichokes behave like b iennia is , s ince 
they require low tempera tu res , fo l lowed by long 
days for f l ower f o rma t i on and s t e m e longa t i on 
(Basnizk i , 1985; Foury, 1987; Pécaut , 1993) . In 
t h e M e d i t e r r a n e a n a r e a s , p l a n t s a r e s o w n in 
s u m m e r , c o m p l e t e the i r j uven i l e p h a s e be fo re 
winter, and produce in the next spr ing. Th is pro­
duct ion per iod counteracts the economie a d v a n -
tages of seed p lant ing, such as reduct ion of the 
plant ing costs , easier mechan iza t ion , full p roduc­
t ion in the first year of p lant ing, improvement of 
crop sani tat ion, and easier and quicker int roduc-
t ion of new var iet ies (Pécaut et al, 1 9 8 1 ; Basnizk i 
a n d Z o h a r y , 1 9 8 7 ; F o u r y a n d P é c a u t , 1 9 8 8 ; 
Mauromica le et al, 1989) . Harvest ing in au tumn 
is, therefore, an absolute requ i rement to ensure a 
successfu l introduct ion of seed-g rown var iet ies. 

Gibberel l ic ac id (GA3) t reatment causes earl ier 
h a r v e s t in v e g e t a t i v e l y p r o p a g a t e d v a r i e t i e s 
(Marzi and Del lacecca, 1969; Snyder et al, 1 9 7 1 ; 
De Malach et al, 1976; Foury, 1977; Foti and La 
M a l f a , 1 9 8 1 ; M a n g a n o a n d S i g n o r e l l i , 1 9 8 1 ; 
Pa toure l a n d Foury , 1 9 8 1 ; Fou ry et al, 1 9 8 3 ) . 
Recent research per fo rmed on seed-g rown var i ­
et ies ind ica ted that GA3 e f fec t i veness on ear l i -
ness depends on sowing dates , the sensit iv i ty of 
e a c h va r i e t y to GA3, a n d t h e n u m b e r of GA3 

t r e a t m e n t s (E l ia et al, 1 9 9 2 ; S c h r a d e r , 1 9 9 2 ; 
Basnizk i and Go ldschmid t , 1994 ; M a u r o m i c a l e , 
1994). 

The purpose of this study w a s to eva luate the 
effects of dif ferent GA3 appl icat ions and sow ing 

dates on harvest t ime and yie ld of a new seed-
g rown hybr id . 

M A T E R I A L S A N D M E T H O D S 

Localities 

Field experiments were conducted in 1990-1991 in 
Sicily at Siracusa (36°58' N, 15°11' E, 10 m above sea 
levei) and in 1991-1992 at Catania (37°27' N, 15°04' E, 
10 m above sea levei), which are highiy representative 
of the areas of globe art ichoke cult ivation in Italy. 
These areas are characterized by mild winters and dry, 
hot s u m m e r s . The mean dai ly tempera tu re f rom 
Decomber to March ranges from 10.7°C to 12.1°C. 
Frosts are virtually absent in Siracusa (2 events in 
30 years) but quite frequent (20 events in 30 years) in 
Catania. In both areas, temperatures above 35°C are 
encountered every year during the summer. These cli-
mates make it possible to harvest early vegetatively 
p ropaga ted var ie t ies dur ing the per iod a u t u m n -
winter-spring. 

Experimental design and GA3 application 

The experiments were set up in randomized split-plot 
design with 4 replications and involved the treatments 
reported in table I. In 1990, sowing date was the main 
plot, GA3 treatment the sub-plot. In 1991, sowing or 
planting date was the main plot, variety the sub-plot 
and GA3 treatment the sub-sub-plot. To simplify the 
text, we will use the sowing date also as the planting 
date. In both years, each plot consisted of 12 plants. 

Aqueous solutions of 60 ppm of GA3 (Berelex, ICI 
Soplant) were acidified to pH 4 by urea phosphate 
(Basnizki et al, 1986) and then applied early in the 
morning when plants were turgid. A single application 
was made using a hand-sprayer on leaves until run-
off. According to the different plant dimensions, the 
spray volume was 100, 300, 400 mi p l a n t - \n 
application was at the stage of the 8th, 15th and 25th 
expanded leaf, respectively. The first, second and 
th i rd GA3 app l ica t ions were made on 14 and 29 
September and 14 October (sowing of 10 July 1990), 
on 8 and 25 October and 10 November (sowing of 10 
August 1990), on 6 and 21 September and 6 October 
(sowing of 1 July 1991), on 21 September and 6 and 
22 October (sowing of 20 July 1991) and on 20 
Decombe r and 9 and 31 January (sowing of 20 
August, 1991). 
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Table I. Treatments under study. 

Sowing date Variety GAq application 

1990-1991 

10 July Orlando — Untreated plants (control) 

10 August Orlando GA3 applied once at 8-leaf stage 
GA3 applied twice at 8-i-15-leaf stage 
GA3 applied 3 times at 8+15-(-25-leaf stage 

1991-1992 

1 July ; Orlando and VS Untreated plants (control) 

20 July ; Orlando and VS GA3 applied twice at 8-i-15-leaf stage 

10 August Orlando and VS GA3 applied three times at 8-1-15-i-25-leaf stage 

Plant material and management practices 

VS is the main Italian variety and is cultivated for over 
70% of the to ta l a r t i choke p r o d u c t i o n a rea 
(Mauromicale, 1987). It is vegetatively propagated and 
produces head when i r r i ga ted , f rom 
O c t o b e r - N o v e m b e r to May, w i th a peak in 
March-April. Hybrid Orlando (previous name HU 271) 
is a seed-grown var iety f rom the Depar tment of 
Evolution, Systematics and Ecology, The Hebrew 
University of Jerusalem, Israel, which is harvested in 
March-April (Basnizki, personal communication). 

Crop planting by ovoli (dormant suckers) for VS and 
sowing by seed (achenes) for Orlando were carried out 
directiy in the field on the same dates (table I). 

Data collection 

Heads (capitules) were harvested at marketing stage 
regardiess of size. During the fall-winter harvest peri­
od (from October to February), harvesting was once a 
week. In the spring (from March to May) harvesting 
was done every 3-4 d. AH heads were weighed without 
scape (stalk). In this work, only marketable heads were 
considered. 

Data analysis 

Resuits were analyzed by ANOVA and means com-
pared by the LSD test, provided the Ftest was signifi-
cant. A separate analysis was conducted for each 
sowing date. Only the data of cumulative yield at end 
of harvest were analyzed including sowing dates. 

R E S U L T S 

Harvest time 

T h e c o m b i n a t i o n b e t w e e n e a r l y s o w i n g s a n d 
a p p r o p r i a t e t r e a t m e n t s w i t h GA3 w a s ab le to 
modi fy substant ia l ly the harvest per iod of seed -
g r o w n O r l a n d o F^. T h e e f f e c t i v e n e s s of GA3 

proved greater wi th an ear l ier sowing date. 

S i r a c u s a 1990-1991 

The harvest of unt reated plants f rom the first and 
the s e c o n d s o w i n g da te s ta r t ed on 11 a n d 2 2 
March , respect ively, and cont inued until 16 Apr i i . 
F rom the 10 July sow ing , p lants t reated wi th GA3 

b e g a n to p r o d u c e on 31 O c t o b e r (113 d a f te r 
sowing) and con t inued until 16 Apri i regard iess of 
the number of app l i ca t ions (fig 1). F rom the 10 
Augus t sow ing , in contrast , the beg inn ing of the 
harvest w a s cor re la ted wi th the number of GA3 

app l i ca t i ons . A s ing le GA3 app l i ca t i on e n a b i e d 
harvest ing on 12 March , whi le , 2 or 3 consecu ­
t ive app l i ca t ions c a u s e d the start of harvest as 
early as 5 January , 66 d before (fig 1). 

C a t a n i a 1991 -1992 

In th is t r ia l , t he r e s p o n s o of hyb r id O r l a n d o to 
GA3 and sow ing date w a s substant ia l ly s imi lar to 
tha t of t he S i r a c u s a t r ia l . T h e ha rves t of GA3-
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SIRACUSA (1990-1991) 

Untreated control 
A • 

GA, 1 time 
A • 

GA„ 2 times 
h 2 • 

GA„ 3 times 
h • 

Untreated control 
A • 

GA, 1 time 
A 2 • 

GAg 2 times 
A • !rì--, • 

GA„ 3 times 
: • A • -Wf .K: 

CATANIA (1991 -1992) 
Untreated control 

A • 
GA, 2 times 

A • 
GA, 3 times 

A • 
Untreated control 

A • 
GA, 2 times 

A 2 • • 
GA, 3 times 

A • 

Untreated control 
A • 

GA, 2 times 
A " • 

GA, 3 times 
i=; A " • 

Untreated control 
A • 

GA„ 2 times 
A • 

GA, 3 times 
A 2 ^ 

Untreated control 
A • 

GA, 2 times 
A A 

A Start Of harvest . GAgS times 
A • 

• End of harvest Untreated control 
^ ^ 

Orlando GA, 2 times 
VS ^ — ^ 

GA, 3 times 
A 2 ^ 

1^ sowing date 
(July 10) 

sowing date 
(August 10) 

1^ sowing date 
(July1) 

sowing date 
(July 20) 

3 ^ sowing date 
(August 20) 

1 1 1 1 1 I 1 

OCT NOV DEC JAN FEB JWIAR APR MAY 

Fig 1. Effects of sowing dates and GA3 treatments on ttie fian/est period. 
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t reated Or lando sown on 1 July star ted at the end 
of O c t o b e r . T h i s is a b o u t 2 w e e k s la te r t h a n 
vegetat ively p ropagated VS wi th GA3 t rea tments 
a n d 2 w e e k s e a r l i e r t h a n V S w i t h o u t G A 3 . 
Sowing on 20 Ju ly de layed the start of harvest 
until 20 December in GAg-t reated Or lando and in 
untreated p lants of VS . W h e n sow ing w a s on ly 
on 10 A u g u s t , t h e h a r v e s t of G A 3 - t r e a t e d 
Orlando began on 17 March after 3 appl icat ions 
and on 28 March after 2 appl icat ions. Th is is only 
one month before unt reated p lants , and is con -
temporary wi th GA3 - t reated or unt reated plants of 
V S ( f i g l ) . 

In other words , delay in sow ing f rom 1 July to 
10 A u g u s t r e t a r d e d h a r v e s t s of G A 3 - t r e a t e d 
Or lando or VS by 5 months (fig 1). 

Monthly yield accumulation and cumulative 
yield at the end of harvest 

In both triais, sowing dates and GA3 a lso signif i ­
cantly af fected the month ly harvests and y ie ids, 
either in number or we ight of heads per plant. ; -^-^ 

S i r a c u s a 1990-1991 

On both sowing dates , the increase in the n u m ­
ber of GA3 appl icat ions ( f rom 1 to 3 appl icat ions) 
resulted in a signif icant increase in head produc­
tion dur ing the au tumn and winter (figs 2 and 3) . 
On 31 D e c e m b e r (sti l i a p ro f i tab le m a r k e t a b l e 
d a t e fo r p r o d u c t i o n in M e d i t e r r a n e a n a r e a s ) 
plants sown on 10 July and t reated 3 t imes wi th 
GA3, p r o d u c e d 2 .4 h e a d s c o r r e s p o n d i n g to 
0.333 kg p lan f -T This is an increase of 1 0 4 % in 
number and 1 3 4 % in we igh t c o m p a r e d wi th the 
product ion of plants wh ich received 2 GA3 appl i ­
ca t ions , and of 4 4 3 and 3 2 4 % c o m p a r e d w i th 
those with 1 GA3 appl icat ion. On 31 March , dif-
f e r e n c e s due to t h e d i f fe ren t n u m b e r s of GA3 
app l i ca t ions w e r e e v e n more r e m a r k a b l e : 6.8 
heads plant"^ cor respond ing to 0.940 kg planf- ' ' 
w i t h 3 G A 3 a p p l i c a t i o n s , 2 . 4 h e a d s p l a n f - ^ 
( 0 . 3 0 3 kg p l a n f - ^ ) w i t h 2 a p p l i c a t i o n s , a n d 
0 . 7 5 h e a d s p l a n t - i ( 0 . 1 3 5 kg p l a n t - i ) w i t h 

1 appl icat ion. 

Un t rea ted p lan ts p r o d u c e d on ly 0 .62 h e a d s 
plant-1 (0.082 kg p l a n t - i ) until 31 March (f igs 2 
and 3). 

Regarding the 10 Augus t sowing , only repeat-
ed a p p l i c a t i o n s of GA3 w e r e e f f e c t i v e . T h r e e 
a p p l i c a t i o n s s i g n i f i c a n t l y i n c r e a s e d y i e i d s 
obtained in February and March in compar i son to 
2 appl icat ions (figs 2 and 3). Plants wi th a s ingle 

appl icat ion of GA3 and the unt reated control pro­
d u c e d a p p r o x i m a t e l y 9 7 % of the to ta l y ie ld (in 
number or in weight ) only in Apr i i . 

The de lay of sow ing f rom 10 July to 10 August 
w e a k e n e d GA3 e f fec t on ear ly y ie ld . F rom the 
first sow ing , 3 app l ica t ions of GA3 resul ted in a 
harvest of 2.4 heads p lan t - i (0.333 kg p l a n t - i ) at 
the end of December . F rom the second sow ing , 
the y ie ld reached approx imate ly the s a m e levei 
only at the end of February (figs 2 and 3). 

In both sowings , GA3 had oppos i te effects on 
cumula t ive y ie ld at the end of harvest (fig 4) . In 
the first sow ing , 1 or 2 GA3 t rea tments reduced 
the y ie ld s ign i f i can t l y in c o m p a r i s o n to con t ro l 
( u n t r e a t e d p l a n t s ) bu t 3 a p p l i c a t i o n s d id no t . 
However , in the second sow ing , GA3 t rea tments 
signi f icant ly increased yie ld (fig 4 ) . 

C a t a n i a 1991 -1992 

F o r t h e 1 J u l y s o w i n g , d u r i n g t h e p e r i o d 
O c t o b e r - J a n u a r y , in G A 3 - t r e a t e d O r l a n d o 
( rega rd iess of the n u m b e r of app l i ca t i ons ) , the 
y ie ld (in number or in weight of heads) w a s s imi ­
lar to tha t of GA3 - t rea ted V S , a n d s ign i f i cant ly 
h igher than unt reated VS (figs 5 and 6) . Dur ing 
the per iod F e b r u a r y - M a r c h , the yield of Or lando 
t reated 3 t imes was higher than that of the plants 
wh ich received 2 t rea tments and not s igni f icant ly 
d i f fe ren t f r o m tha t of t r e a t e d or un t r ea ted V S . 
Un t rea ted Or l ando p r o d u c e d 1, 87 and 1 2 % of 
h e a d s ( in n u m b e r or in w e i g h t ) at t h e e n d of 
March , and in Apri i and May, respect ively. 

T h e y i e l d of G A 3 - t r e a t e d O r l a n d o f r o m t h e 
July 20 sowing ( regard iess of number of appl ica­
t ions) w a s s igni f icant ly lower dur ing N o v e m b e r -
January , than that of GAg- t reated VS , but it w a s 
not di f ferent f rom that of unt reated VS (figs 5 and 
6). Dur ing March , the y ie ld of Or lando t reated 3 
t i m e s i n c r e a s e d c o n s i d e r a b l y t o 5 .8 h e a d s 
plant-1 (0 .924 kg p l a n t - i ) , s igni f icant ly ove rcom-
ing y i e i d s of V S t r e a t e d or u n t r e a t e d p l a n t s . 
Unt reated plants of Or lando y ie lded 81 and 1 9 % 
of their heads in Apri i and May, respect ively (f igs 
5 and 6) . 

T rea tmen t wi th GA3 w a s less ef fect ive in the 
Augus t 10 sow ing , where there was a spr ing har­
vest only. In both var iet ies, GA3 a l lowed a gener-
ally h igher rate of head product ion at an earl ier 
date: Ma rch -Ap r i l instead of May compared wi th 
the cont ro l . However , Or lando with 3 GA3 appl i ­
cat ions exhib i ted a h igher y ie ld dur ing Apri i and 
May (figs 5 and 6) . 

Tota l y ie ld cumu la ted at the end of the harvest 
w a s signi f icant ly h igher for the third than for the 
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1^ sowing date (July 10) 
10 

8 -

« 6 
Q. 

( 0 
Q 

0 

VS (vegetative propagation) 

— r 1 — 
28/2 31/3 

HARVEST PERIOD 

30/4 

10 

8 

t 6 

0) 
a 
< 4 a i ^ 
X 

2 ^ sowing date (August 10) 

0 

- e -

Untreated control 

GAg 1 time 

GAg 2 times 

GAg 3 times 

31/10 30/11 
— I 
31/12 31/1 28/2 

HARVEST PERIOD 

31/3 30/4 

Fig 2. Siracusa, 1990-1991. Effects of sowing dates and GA3 treatments on montfily number of heads accumulation of seed-grown 
variety Orlando. Tfie vertical scale bar indicates LSD (P < 0.05). Tfie inset shiows an usuai production pattern of tfie vegetatively 
propagated variety VS. 
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- 1 ̂  sowing date (July 10) 
.«j I — — 

I 1 \ \
31/10 30/11 31/12 31/1 28/2 31/3 30/4 

HARVEST PERIOD 

2 ^ sowing date (August 10) 

I I I I I 1 1 — 
31/10 30/11 31/12 31/1 28/2 31/3 30/4 

HARVEST PERIOD 

Fig 3. Siracusa, 1990-1991. Eftects of sowing dates and GA3 treatments on monthly heads yield accumulation of seed-grown variety 
Orlando. The vertical scale bar indicates LSD (P < 0.05). 
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1.6 

1.4 -

1.2 -

S 11-
Q. 
D) 
^ 0.8 
o 

^ 0.6 

0.4 

0.2 

0 

• Unt rea ted cont ro l • GA3 1 t ime GA3 2 t imes GA3 3 t imes 

SOWING OF JULY 10 SOWING OF AUGUST 10 

Fig 4. Siracusa, 1990-1991. Effects of sowing date x number of GA3 treatments on cumulative tieads yield of Orlando at the end of 
harvest. The vertical scale bar indicates LSD (P< 0.05). 

second and for thie second than for the first sow­
ing date, for Or lando than for V S , and for plants 
t reated 3 t imes with GA3 or unt reated than for the 
plants t reated twice (fig 7) . No signi f icant interac-
t ions be tween the factors s tud ied were de tec ted . 

Some observations 

Plant homogene i t y and v igour of O r l ando w e r e 
sat isfactory and a lways higher than V S va lues. 

GA3 appl icat ion increased plant v igour more in 
Or lando than in V S and it d id not in f luence the 
marketable f i tness of the heads. 

Head charac te r i s t i cs (we igh t , s h a p e , d i m e n ­
s ions and scape height) we re signi f icant ly inf lu-
e n c e d by var ie ty , s o w i n g da te , GA3 t r e a t m e n t 
a n d m a t u r a t i o n d a t e . W e a re st i l i w o r k i n g on 
these resuits to present t hem in a future paper in 
this journa l . 

D I S C U S S I O N AND C O N C L U S i O N S 

T h e resui ts of th is research con f i rm that in the 
Medi ter ranean env i ronment seed-g rown var iet ies 

bave to be sub jec ted to the winter season or part 
of it to p roduce heads , but they also demons t ra te 
that it is poss ib le to obta in au tumn product ion by 
c o m b i n i n g s o w i n g d a t e s w i t h GA3 t r e a t m e n t s . 
T h e co r rec t c o m b i n a t i o n b e t w e e n s o w i n g da te 
a n d GA3 e n a b i e d u n i n t e r r u p t e d h a r v e s t i n g of 
seed-g rown Or lando f rom end of Oc tober to mid-
M a y . T h e m o n t h l y p r o d u c t i o n s w e r e s im i la r to 
those of VS . 

For au tumn harvest ing, it is necessary to sow 
Or lando not later than 10 July and to apply 2 or 3 
consecut ive GA3 t rea tments . In the Catan ia tr ial, 
sow ing on 20 July and app ly ing GA3 2 or 3 t imes 
a l lowed a product ion star t ing in winter, a lmost at 
the s a m e t ime and wi th the s a m e month ly pro­
duct ion as at S i racusa wi th sow ing on 10 August . 
T h e longer durat ion f rom sow ing to the beginn ing 
o f t h e h a r v e s t a t C a t a n i a in c o m p a r i s o n t o 
S i racusa is probably due to a s low plant growth 
du r i ng O c t o b e r - D e c e m b e r as a resul t of lower 
m e a n m in imum or m a x i m u m tempera tu res by 2.5 
or 1.5°C, respect ively. 

T h e negat ive effect of late sowing on the ear l i -
ness w a s ev ident w h e n sow ing w a s only on 10 
Augus t . In th is c a s e , harves t ing of GA3-treated 
plants w a s de layed until the early spr ing. 
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Fig 5. Catania, 1991-1992. Effects of sowing dates and GAg treatments on monttily number of heads accumulation of seed-grown 
variety Orlando and vegetatively propagated variety VS. The vertical scale bar indicates LSD (P < 0.05). 
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Fig 6. Catania 1991-1992. Effects of sowing dates and GA3 treatments on monthly heads yield accumulation of seed-grown variety 
Orlando and vegetatively propagated variety VS. The vertical scale bar indicates LSD (P< 0.05). 
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Fig 7. Catania, 1991-1992. Effects of sowing dates, number of GA3 treatments and varieties on cumulative heads yield at the end of 
han/est. Yield, within a single factor, with different letters are significantly different (P< 0.05). 

The resuits reported here contr ibute to know-
ledge on the poss ib i l i t y of e x o g e n o u s G A 3 to 
st imulate f lower ing in the seed-g rown g lobe art i ­
choke. The fiorai induct ion of seed-g rown plants 
requires a chi l l ing of about 250 h at tempera tu res 
be low 7°G (Foury a n d P e c a u t , 1 9 8 8 ) . A t h igh 
t e m p e r a t u r e s (> 1 8 ° G ) , in f a c t , p l a n t s g r o w n 
unde r d i f fe ren t day l e n g t h s (8 a n d 16 h l ight ) 
remain vegetat ive (Basnizk i , 1985; Basnizk i and 
Goldschmidt , 1994). In the first seed-g rown var i ­
eties, manipulat ions like seed vernal izat ion, GA3 
t r e a t m e n t s a n d d i f f e r e n t s o w i n g d a t e s w e r e 
unable to replace cold requ i rements for au tumna l 
harvest (Foury and La Mal fa, 1976; Mauromica le , 
1994). The present s tudy has demons t ra ted , on 
the con t ra ry , tha t e x o g e n o u s GA3 app l i ca t i ons 
can replace cold requi rements in Or lando, wh ich 
is a genet ical ly improved var iety. 
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