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INTRODUCTION

% The production of seed propagated artichoke is considered
one possible alternative or supplementary way to the
propagation by vegetative process.

% The great interest in seed propagated cultivars lies in the
reduction in plant failure after planting and to prevent disease
expansion through the planting material.

% One drawback of using seed propagated artichoke is their
late entry into production.

%It has been well known that plants flower in response to
vernalization or photoperiod.

% Seed propagated cultivars must spend all winter or a part of
it in order to produce, because of the flowering induction
requirements.
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INTRODUCTION

% It has been observed that the use of gibberellic acid on those
new seed propagated cultivars can induce flowering process,
leading to a crop of plants not subjected to low temperatures
and achieving great yields during different productive cycles.

“To obtain autumn production with artichokes from seed, it is
necessary to use a early cultivar, to plant at the correct time
and to spray plants with GA in the exact moment .

% Without GA treatments it is possible to obtain autumn
production but not reqularly staggered.
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INTRODUCTION

% The effectiveness of the treatments depends on several
factors, such as, cultivars, sowing or planting dates, rates and
number of applications.

< The usual concentrations ranges between 20 and 50 mg L1

% The splitting of the total amount of GA in different
applications have given better results.

% The maximum earliness with applications between
September or October in southern areas.

% GA treatment closer to flower initiation would give a lower
earliness and the quality of the yield significantly decreased.
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OBJECTIVE

“ Analyse different concentrations of gibberellic acid (GA)
sprayed over different cvs of seed propagated artichoke, in
green and purple heads cvs, in order to know the influence

over earliness, yield, quality and crop behaviour.
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MATERIAL AND METHODS

% The experiment was carried out at the Experimental Station
of Fundacion Ruralcaja in Paiporta (Valencia, SPAIN)

% Vegetative material:
6 seed propagted cvs:
- 3 green colored (Imperial Star, Symphony and Madrigal)
- 3 violet colored (Concerto, Opal and Opera)

Imperial Star
Agriset

Concerto
Nunhems

Nunhems
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% Planting frame: 1.70 x 0.825 m between rows and plants

respectively

<+Sowing date: 8 t" June 2010

% Planting date: 21 st July 2010

< Plants sprayed 3 times with GA; at concentrations 0, 30, 60

and 90 mg L1 (ppm).
« 10 th September
« 27 th September
« 15 th October

% Added a non-ionic wetting agent at 0.1% (v/v) and foliage
fertiliser concentrated 1 g L1

June July Agoust September October
s M 21 10 27 15
I Sowing ] Planting D Acid Gibberellic applications
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MATERIAL AND METHODS

¢ Fully randomised design of 2 factors:
. 6 cultivars
- 4 GA; concentrations

% Each combination 3 replications of 6 plants

*** Evaluated early (until end of January) and
final production (end May), head artichoke
quality and growing plant development.

% During December and January there were
several frost which affected almost all the
heads artichoke developed.

% This accident affected considerably all the
production during winter period.
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RESULTS OF GREEN
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RESULTS

Start of harvest

2010 2011
October Noverrber Jaruary February March

Decerrber
19 2_8[[ 10 18 124 FI9 “ 10 22|| 18"

| I Imperial Star O ppm I] Trmperial Star 30 ppm I] TIimperial Star 60 ppm TImperidl Star 90 ppm
| smproyopem | Symphoy30pm | Symphony 60ppm | symprony 0
|] Madrigal O ppm |] Madrigal 30 ppm | Madrigal 60 ppm | Madrigal 90 ppm

e Earliest cultivar: “Imperial Star”sprayed with GA concentration of
60 and 90 ppm
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Cultivar x GA concentration

Total yield (kg m™2)
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Imperial Star Symphony
M Early yield M Final yield

0 30 60 90 0 30 e0 90 0 30 60 90

Madrigal

(mgL?) Early Final
Imperial Star
0 0,16 3,35
30 0,80 2,32
60 0,76 1,86
90 0,63 1,43
Madrigal
0 0,03 2,92
30 0,05 2,66
60 0,19 2,70
90 0,32 1,84
Symphony
0 0,00 2,25
30 0,27 2,00
60 0,50 1,67
90 0,40 1,66
LSD (p<0,05) 0,17 0,41

Parameter (degrees of freedom)

Significance level (F)

Cultivar (2)
GA concentration (3)
Cultivar x GA concentration (6)

% %

k%

* %

% %

k%

* %

*“Madrigal” and “Imperial Star” were the most productive cvs.

e Greatest total yield on “Imperial Star” was achieved by the control, coming
down when GA concentrations were higher. In cv “Madrigal” the total yield was

reduced with 90 ppm concentration.

e The earliest cv was “Imperial Star”

* GA response is dependent on cultivars, for Imperial Star GA; a
concentration of 30 ppm was enough to improve earliness, for Symphony 60

ppm and for Madrigal 90 ppm.
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Early and Final Marketable yield
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20
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0 30 60 90 0 30 60 90 0 30 &0 90

Imperial Star Symphony Madrigal
B Final yield

M Early yield
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Cultivar x GA concentration

Marketable yield (kg m2)

(mgL?) Early Final
Imperial Star
0 0,10 2,46
30 0,32 1,25
60 0,35 0,99
90 0,36 0,88
Madrigal
0 0,00 b 2,51
30 0,05b 2,26
60 0,15a 1,93
90 0,19 a 1,01
Symphony
0 0,00 b 1,69
30 0,13 a 1,23
60 0,17 a 0,85
90 0,16 a 1,08
LSD (p<0,05) 0,43
Parameter (degrees of freedom) Significance level (F)
Cultivar (2) *% *%
GA concentration (3) ** **
Cultivar x GA concentration (6) ns **

e Highest early marketable yield was achieved by cv. “Imperial Star”.

s Yyguseh ‘ctiﬁ‘éhg@gtif BIARIS NIRICE WRSTRTIIRP S 4 nd IS RbrEBRtrAAGN of

SMgerigal” wit A applications.

¢ xtapsatesion eedtived carpsidendabhheng findiensdine tabrényiandert lgvessrmserial
BRE1CB MG AOEMEHERADIBOFGPRIgh concentrations. This response was noticed

for “Ma_dricr;
e “Madrigal”

ppm to obtain early yield.

al” with 90 ppm and for “Symphony” with 60
was the latest cv and were necessary concentra

PR
ions of GA between 90-60
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Early and Final Non - Marketable yield  “ewmwxsxconcemasor

-Marketable yield (kg m2)

(mgL?) Early Final
Imperial Star
0 0,06 0,89
1,3 30 0,48 1,07
! 60 0,41 0,87
90 0,27 0,55
1:[} Al Madrigal
r 0 0,03 0,41
E 0.8 - 30 0,00 0,39
60 0,05 0,77
'D, 5 i 90 0,14 0,83
Symphony
0 0,00 0,56
0,3 - 30 0,14 0,78
60 0,33 0,82
0,0 . . . . T . . . . . . . . . 90 0,24 0,58
0 30 60 90 0 30 o0 90 0 30 60 90 LSD (p<0,05) 015 0.43
Imperial Star S?mphnny Madrigal Parameter (degrees of freedom) Significance level (F)
Cultivar (2) *x ns
GA concentration (3) *x ns
M Early yield H Final yield Cultivar x GA concentration (6) *K ns

e Largest final non- marketable yield in cv “Imperial Star” with GA concentrations

of 30 ppm.

e “Symphony” with GA concentration of 60 ppm had the greatest final non-

marketable yield.
e And “Madrigal” at GA concentration of 90 ppm.

e Same results were obtained for early non-marketable yield.
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RESULTS

Average marketable weight

Madrigal
Imperial Star 225
200
200
) —
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175 =
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: e e There were only significant
2 s e : statistically differences in March.

100
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—=%—0 ——30 60 90

heads artichoke of biggest weight.
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Plant Height

RESULTS
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Cultivar x GA concentration

Height plant (cm)

. 01/12/2010 27/04/2011
HEIght plant Imperial Star
0 90,45 124,45
30 83,67 108,33
60 84,33 96,11
150,0 90 86,56 94,22
’ B Imperial Star Madrigal
g 1250 . ) 0 91,78 134,22
© 100,0 ymphony 30 94,67 135,11
’ 0 Madrigal 60 105,34 128,78
75,0 90 111,33 125,66
1/12/10 27/4/11 Symphony
0 86,67 123,00
30 88,22 122,11
e In both dates the greatest plant 60 91,44 119,56
height was reached in cultivars %0 224 Hedtt
“Madrigal” and “Symphony” LSD (p<0,05) 2,17 6,54
Parameter (degrees of freedom) Significance level (F)
Cultivar (2) ** **
. GA concentration (3) ** **
He'ght plant Cultivar x GA concentration (6) ** **
125,0 .
=0 e In the first date the greatest plant
£ 1000 ;:g height was achieved by 90 ppm AG
oo concentration, followed by 60 ppm.
75,0

1/12/10 27/4/11

e In April plants of the control plot
reached the best plant height.



Imperial Star

0 ppm

30 ppm

90 ppm

Madrigal

0O ppm

30 ppm

60 ppm

90 ppm

Symphony
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Presence of prickles

Cultivar x GA concentration Level of prickle presence in heads (0-5)
(mg L") 01/12/2010 27/03/2011 27/04/2011
Cultivar
Imperial Star 0,00 b 0,08 c 0,00 c
Madrigal 0,00 b 0,50 b 0,50 b
Symphony 0,33 a 0,96 a 1,17 a

GA concentration (mg L™)

0 0,11 0,44 0,50
30 0,11 0,44 0,50
60 0,11 0,56 0,61
90 0,11 0,61 0,61
Parameter (degrees of freedom) Significance level (F)
Cultivar (2) ** *x *%
GA concentration (3) ns ns ns
Cultivar x GA concentration (6) ns ns *

NIVEL DE
ESPINAS DEO A B
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e They were detected
differences between cultivars

e No differences between GA
concentrations.
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RESULTS

Start of harvest

2010

2011
October November December January February March
4 10 |18 24 II] 9 10 I 14 J| 22 8
I Opal O ppm I] Opal 30 ppm |] Opal 60 ppm Opal 90 ppm

I] Opera O ppm

I] Concerto O ppm I]

Opera 30 ppm

Concerto 30 ppm

I] Opera 60 ppm

I Concerto 60 ppm

I Opera 90 ppm

I Concerto 90 ppm

e Earliest cultivar: “Opal” sprayed with GA concentrations of 60 and 90 ppm.
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Cultivar x GA concentration

Total yield (kg m™2)

Early and Final Total yield
Concerto
0 0,00 2,21
/ 30 0,07 2,51
3,0 1 60 0,21 2,27
90 0,40 1,78
2,5 Opal
890 0 0,04 2,84
£ 4 30 0,60 1,80
60 0,42 1,93
£ 15 ] 90 0,39 1,69
i Opera

1.0 0 0,00 2,99
05 - 30 0,39 1,64
! 60 0,58 1,80
UJ.U [ I I [ I [ [ [ I [ [ I [ I 90 0149 1/54
0 30 o0 90 0 30 60 90 0 30 60 90 LSD (p<0,05) 0,18 0,44

Parameter (degrees of freedom) Significance level (F)

Opal Opera Concerto ot @) o v

B Earlyvyield B Final yield GA concentration (3) ** *%

Cultivar x GA concentration (6)

k%

k%

e "Opal” and “"Opera” reached the largest final total yield with the control.

e Final total yield came down when GA concentrations were stepped up.

e “Concerto” achieved the lowest final yield with the highest GA concentration.

e Largest early marketable yield was achieved by cv. “Opal” with a concentration of

30ppm.

e "Opera”, reached the maximum earliness with concentration of 60 ppm.

* “Concerto” was the latest cv and they were necessary GA concentrations of 90 ppm to

obtain early yield.
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RESULTS
Cultivar x GA concentration Marketable yield (kg m™)
Earl d Final Marketable yield (L)
ar y an Ina ar e a e yle Concerto
0 0,00 1,95
30 0,05 2,11
3,0 1 60 0,13 1,64
| 90 0,24 1,07
2,5 Opal
2,0 0 0,04 2,53
= 30 0,25 1,25
2 15 60 0,26 1,32
1,0 - ) 90 0,23 1,15
Opera
0,5 0 0,00 2,50
30 0,22 0,97
0,0 T T T T T T 60 0,16 0,98
0 30 60 90 0 30 60 90 0 30 e0 90 90 0,23 0,93
Opal Opera Concerto LSD (p<0,05) 0,09 0,38
m Early yield M Final yield Parameter (degrees of freedom) Significance level (F)
Cultivar (2) * X *k
GA concentration (3) *x *x
Cultivar x GA concentration (6) * *x

e Largest final marketable yield were achieved by “Opal” and “Opera”, without
GAzrpREEAHPNRS marketable yield were achieved by “Opal” and Opera”.

¢ &R reBpHCRHORTaGRIUTACdEPNAIER AP yothecliBay sBasKELRawRIA BACVS "Opal”
asfcelperdon of 30 mg Lt

¢ Theneesponbesadgs foticoncrpten Homs ad e pithitth ablado rastiasitivatd(90

ppm) in cv “Concerto” .
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RESULTS

Cultivar x GA concentration Non-Marketable yield (kg m™)

Early and Final Non - Marketable yield (mg L)
Concerto

0 0,00 0,26
10 30 0,02 0,4
60 0,07 0,63
90 0,16 0,71

~ Opal
£ 0 0,00 0,32
_@J 0,5 - 30 0,35 0,56
60 0,17 0,61
90 0,15 0,54

Opera
0 0,00 0,49
U,U T T T T T T T T T T T T T 1 30 0,17 0,68
0 30 60 90 0 30 60 90 0 30 60 90 60 0,42 0,82
90 0,26 0,61

Opal Opera Concerto
LSD (p<0,05) 0,14

M Early yield B Final yield Parameter (degrees of freedom) Significance level (F)

Cultivar (2)
GA concentration (3)
Cultivar x GA concentration (6)

k%
k%
k%

ns
* ok

ns

*“Opera” reached the largest final non-marketable yield.

e The lowest final non-marketable yield was achieved by the control (0O ppm)

in all cultivars.

e Highest early non- marketable yield reached: in cv " Opa

III

with concentration

of 30 ppm, in cv “"Opera” at 60 ppm and in cv “Concerto” at 90 ppm.

e More than a half of non-marketable yield was caused by frost heads.
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Average marketable weight

Opal

RESULTS
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e The highest average weight was
achieved by cv " Concerto” sprayed

e There were found significant
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statistically differences in December.
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Plant Height

RESULTS

Height plant

125,0

H Opal

cam

100,0

O Opera

O Concerto

75,0
1/12/10

27/4/11

e In the first date the greatest plant height
was achieved by “Opal” and “Opera”

e In April plants of cv "Concerto” reached

the best height.

Height plant

125,0 7

m0
m 30
§ 1000
060
|
75,0 20

1/12/10

27/4/11
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Height plant (am)

Cultivar x GA concentration
01/12/2010 27/04/2011
Cultivar
Concerto 89,08 b 123,47 a
Opal 93,97 a 109,03 b
Opera 93,11a 110,89 b
GA concentration (mg L™ )
0 88,82b 126,07 a
30 89,78b 125,07 a
60 93,63 a 104,67 b
90 96,00 a 102,04 b
Parameter (degrees of freedorr Significance level (F)
Cultivar (2) * *
GA concentration (3) > *
Cultivar x GA concentration (6) ns ns

e In the first date the greatest plant

height was achieved by

90 ppm AG

concentration and 60 ppm.

e In April plants of the control plot and
30 ppm AG reached the best height.



Plant Height

30 ppm 30 ppm
60 ppm 60 ppm
90 ppm 90 ppm

Concerto
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Presence of prickles

Cultivar x GA concentration (mg Level of prickle presence in heads (0-5)
L") 01/12/2010 27/03/2011 27/04/2011
Cultivar
Concerto 0,00 0,25 0,50 a
Opal 0,00 0,42 0,54 a
Opera 0,00 0,25 0,33b
GA concentration (mg L™)
0 0,00 0,17 0,44
30 0,00 0,28 0,44
60 0,00 0,39 0,44
90 0,00 0,39 0,50
Parameter (degrees of freedom) Significance level (F)
Cultivar (2) - ns *
GA concentration (3) - ns ns
Cultivar x GA concentration (6) - ns ns

NIVEL DE
ESPINAS DEO A B
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e They were detected
differences in April between
cultivars but not between
GA concentrations.
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CONCLUSIONS

% Earliest cvs need a lower concentration of GA to produce in
autumn (between 30 and 60 ppm)

% For late cvs are necessary highest concentrations of GA (90
ppm) to obtain early yields.

< In general, the greatest final yield was achieved by the
control.

< The high concentrations of GA induce a lower final yield,
especially in earliest cvs.

% Higher GA concentrations produce initially a greater growing
but in last months lowest concentrations and control sprayed
plants get a greater height.

< The presence of prickles is not related to GA applications,
but there is an incidence according to cvs.



