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Table 1- Some physical and chemical characteristics of the experimental soil
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Fig. 1- Comparsion of the dry matter yield of Artichoke in
different phenological stages
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Dissimilar letters indicate significant differences at the 5% level according to
Duncan’s test.
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Fig. 2- Comparsion of the crude protein percentage of
Artichoke in different phenological stages
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Dissimilar letters indicate significant differences at the 5% level
according to Duncan’s test.
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Table 2- Analysis of variance for dry matter yield and quality traits of Artichoke

Olaspo (ibe
Mean Square

5 - 3 8 3 8 2
< 32 = X 4~ . = o 5 3
=5 ¥ £ = S 34t 18 e 2
ENS » 438 FES x_g 12 das 138 18 %
53 Fs 322 17sE 0 %78 48 J3sg W28 g 4%
46 5° igs ,382 J3s Lse  2TES rmE T2 S
4 \2 38 2 8% < 3 %3 i3 = 32 13 a
E 5 oF S 3o FTE 1-3 o &
> O = 3 3 4 z €
&) - Vg
1SS . .
’_’ij . 2 1.147" 1.90 ™ 12.06 0.436™ 13.358"™ 10.381"™ 0.091 0.099™
Replication
oS Ay Al>)o
Growth 2 5.118™ 617.30™ 44.046™ 7.496™ 321.241™  216.568™  0.215™ 0.426™
stage
s
4 0.090 1.56 0.181 0.219 4.293 3.107 0.008 0.022
Error
doyd iy Jlass] daws (0 )5 xe g )1 gxepmé cud gl *F 4 NS
ns and *: are non-significant and significant at 5% probability level respectively
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Table 3- Mean comparison of forage quality indices of Artichoke in different phonological stages
4591.9 CandS “'“ dlﬁuailm)
Forage quality indices
olS iy als e o3lo i Cupl OB S Soisgn 53 Jolowel LI 53 Jaloweli SYI oW iy
Growth stage ] (woy3) (o) i Sl (Lo g (o)) (o))
(ae2) Crude ash (%)  Neutral detergent fiber (ae,2) Sodium Potassium
Organic matter (%) Acid detergent (%) (%)
digestibility fiber (%0)
(%)
(S ) (g N
Vegetative (Leaf) 49.84 2 16.72 25.85°¢ 21.18¢ 1852 2262
(Jol wi3s) aal5
Flowering 30.57°" 14.81° 39.92b 32.72" 1.52b 1.80b
(Full plant)
B3y gl
(Jet5 w5) 21.8°¢ 12.93¢ 50 2 40.98° 1.20°¢ 1.34°¢
Early seeding
(Full plant)

b e oSOl (laiely win ygeil bl o> iy Jless] aws 43 I ime BMEB] (lls liitepé g (o)l (sla Sl sy o 3 *
*Dissimilar letters indicate significant differences at the 5% level according to Duncan’s test.
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Table 4- Correlation coefficients between forage yield and quality traits of artichoke at different growth stages
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) [
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(%)
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Potassium (%)
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**: Correlation is significant at the 0.01 level
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Introduction

Artichoke (Cynara scolymus L.) (Asteraceae) is an herbaceous perennial plant of Mediterranean origin, North
Africa, Canary Isles and Southern Europe. Nowadays, artichoke is cultivated in many parts of the world, such as the
United States, mainly in California, in South America (Argentina, Chile, Peru), North Africa, Near East (Turkey and
Iran) and China. Artichoke has a medicinal property. It also can be used as a green fodder or silage for livestock
feeding. In addition to dry matter yield, forage quality has also a great importance in the production of forage crops. The
quality of forage species varies in different places and times. In general, the factors affecting forage quality changes can
be described as environmental factors (light, temperature, soil characteristics, precipitation, altitude, wind, and
humidity), growth stage and harvest time, plant species, photosynthetic pathway (Cs, C4, and CAM) and management
factors. Therefore, the purpose of the present study was to investigate the forage quality of artichoke in different growth
stages for livestock feeding.
Materials and Methods

In order to evaluate the yield and forage quality of Artichoke (Cynara scolymus L.) at three stages of growth, an
experiment was conducted using a randomized complete blocks design (RCBD) with three replications at the Research
Station of Isfahan Agricultural and Natural Resources. The treatments were harvested at three growth stages
(vegetative, flowering and early seeding). Seeds were sown on 26 April 2014. Chemical fertilizer (urea) applied based
on soil analysis results. The first half of the nitrogen fertilizer was utilized as strip takes under seed before sowing and
the rest at 7-8 leaf stage of the crop on 26 May 2014. The cultural practices of Artichoke were not conducted in the
second year because it is a perennial plant. According to the soil test, half of the nitrogen fertilizer in the first year of
experiment applied in the second year. The plants were harvested at vegetative, flowering and the beginning of seed
ripening stages in the second year. After harvesting, samples were dried normal air circulation until to reach constant
dry weight. Dry matter yield and forage quality indices as crude protein, organic matter digestibility, total ash, neutral
detergent fiber, acid detergent fiber, Na and K contents were measured. Analysis of variance was done using SPSS
software and comparison of the means was conducted using by Duncan at 5% level.
Results and Discussion

The results of this experiment showed significant differences for all traits among the phenological stages (p<0.05).
For dry matter, the lower and higher values of 5.8 and 8.75 t.ha'* were obtained, in vegetative and early seeding stages,
respectively. Forage quality decreased with increasing plant age and it was the highest in the vegetative stage compared
to other stages. Crude protein, organic matter digestibility, total ash, Na and K content in the vegetative stage were more
amount than other stages. Neutral detergent fiber and acid detergent fiber tended to increase while, crude protein,
organic matter digestibility, total ash, Na and K content tended to decrease with advanced plant maturity. Artichoke
plant has young and large leaves at vegetative rosette stage. The leaf to stem ratio decreased with advanced plant
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maturity and it is higher at flowering stage than the early seeding stage. Forage quality in the vegetative stage was more
than of both flowering and the early seeding stages.

Conclusions
Growth stage and harvesting time were the important factors that affecting forage yield and quality of Artichoke.

For age quality decreased with the progress in plant growth, while dry matter yield increased. Generally, the flowering
stage is the best time for harvesting artichoke forage.
Keywords: Crude protein, Forage quality, Organic matter digestibility



