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Cichorium spinosum L. is a wild edible green, native to the Mediterranean basin, which usually grows in
coastal areas and plateaus. In the present study, plant growth and mineral composition of C. spinosum
was evaluated for two consecutive growing periods. Seeds of C. spinosum were sown in seed trays on
15t of October, 2013 and 17t of January, 2014 and young seedlings were transplanted on 12t of
December, 2013 and 7" of March, 2014 respectively. Harvest took place at marketable size. Seed
germination rate was lower than 50% at both sowing dates (46 and 38%, for 15t and 2nd sowing,

respectively), whereas seedling emergence was complete after 11 and 18 days, for the 15t and 2"d sowing
date, respectively. Leaf fresh and dry weight, and rosette diameter did not differ significantly, whereas

number of leaves and total leaf area was higher in the 15! sowing. Regarding mineral composition, Ca, Mg
and Mn content was higher in the 2"d sowing date, whereas K and Na in the 15t sowing date. Fe and Zn

content was not affected by sowing date. Regarding nutritional value, ash content increased in the ond
sowing date, whereas protein and carbohydrate content decreased. However, fructose and glucose and

consequently total sugars content, and ascorbic acid content increased in the 2" sowing, whereas a-
tocopherol and total tocopherols, and chlorophyll b decreased. Fatty acids consisted mainly of linoleic, a-
linolenic and palmitic acids, whereas no significant differences were observed between the two sowing
dates. PUFA/SFA and n-6/n-3 ratio was higher than 0.45 and lower than 4.0, for both sowing dates. In
conclusion, sowing date affected plant growth in terms of leaf number and leaf area, without affecting leaf
fresh weight, whereas second sowing resulted in an increase in sucrose, glucose and total sugars content
and ascorbic acid content that could imnrove the taste and nutritional value of the final nroduct.
https://ashs.confex.com/ashs/2016/webprogram/Paper23868.html 12
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The effect of sowing date on plant growtnh
and nutritional value of Cichorium spinosum L. plants

Spyridon Petropoulos?, Vasilios Antoniadis?, Di Gioia Francesco?', Anestis Karkanis?, Angela Fernandes3, Lillian Barros3, Isabel C.F.R. Ferreira3*

1School of Agricultural Sciences, University of Thessaly, Fytokou Street, 38446 N. lonia, Magnissia, Greece
2 University of Florida, Institute of Food and Agricultural Sciences, South West Florida Research and Education Center, Immokalee, FL 34142
3 Mountain Research Centre (CIMO), ESA, Polytechnic Institute of Braganca, Campus de Santa Apolonia, 1172, 5300-253 Braganca, Portugal

Introduction Materials and methods
Cichorium spinosum L. is a wild edible green, native to the Mediterranean basin, which usually grows in  Seeds of C. spinosum were sown in seed trays on 15" of October, 2013 and 17" of January, 2014 and
coastal areas and plateaus. young seedlings were transplanted on December 12, 2013 and March 7™, 2014 respectively. Harvest

Mediterranean basin flora includes many native wild horticultural species, that have been used throughout took place at marketable size. Samples were analysed for proteins, fat, carbohydrates and ash using the

the

centuries as an important food and medicinal source for the rural communities (Carvahlo & Morales, AOAC (2005) procedures. Free sugars were determined by HPLC coupled to a refraction index detector

2010; Dogan, 2012). The fact that most of these species are gathered by hand from wild plants (Pereira et (HPLC-RI), after adequate extraction procedure (Guimaraes et al., 2013). Ca, Mg, Fe, Mn, Zn, and Cu

al., 2011; Sanchez-Mata et al., 2012), and the increasing demand for such products combined with their content were determined by atomic absorption spectrophotometry and Na and K content by flame
high market value, may result in genetic and ecological erosion (Negri, 2005). photometry. Fatty acids were determined after transesterification as described by Guimaraes et al.
Objectives (2013). For chlorophylls (Chl a and Chl b) content, the filtrate absorbance was measured at 453, 505, 645
Evaluate for the first time the plant growth and mineral composition of C. spinosum for two consecutive and 663 nm in a spectrophotometer. Contents were calculated according to the following equations:

growing periods. Chl a (mg/100 mL) = 0.999 x Ags; - 0.0989 x Agus; Chl b (mg/100 mL) = - 0.328 x Ages + 1.77 x Agys
Assessed parameters: leaf number, leaf fresh and dry weight, rosette diameter, leaf area, nutritional value, (Nagata &_ \_(amashna, 1_992)- The experiment was laid out In a COmpleter_ ra_tndomlzed _deS|gn with each
fatty acids composition pot comprising one replicate (30 pots per treatment, 90 pots In total). Statistical analysis was performed

with the aid of Statgraphics 5.1.Plus statistical package (Statistical Graphics Corporation).

Results and discussion
Leaf fresh and dry weight, and rosette diameter did not differ significantly, whereas number of leaves and total leaf area was higher in the 1st Table 4. Composition in fatty acids of the studied C. spinosum
sowing (Table 1). According to Petropoulos et al. (2005), sowing date may have a significant effect on plant growth of leafy vegetables, such as plants In relation to sowing date (%; mean £ SD).

parsley, which could consequently affect yield and quality of the final product.

Regarding mineral composition, Ca, Mg and Mn content was higher in the 2" sowing date, whereas K and Na in the 1st sowing date (Table 2). Fe Parameter

and Zn content was not affected by sowing date. Regarding nutritional value, ash content increased in the 2" sowing date, whereas protein and

carbohydrate content decreased (Table 3). However, fructose and glucose and consequently total sugars content, and ascorbic acid content g'ggfg'gi g'ggfg'gi

increased in the 2"d sowing, whereas a-tocopherol and total tocopherols, and Chl b decreased (Table 3). Fatty acids consisted mainly of linoleic, a- 16_0 0'1010'01 0'0710'01

linolenic and palmitic acids, whereas no significant differences were observed between the two sowing dates. PUFA/SFA and n-6/n-3 ratio was 12:() 0'1710'01 0'1010'01

higher than 0.45 and lower than 4.0, for both sowing dates (Table 4). 14:0 0.6010.01 0'4310'03
According to Petropoulos et at. (2016) and Zeghichi et al. (2003a,b), growing conditions have a significant effect on chemical composition of C. : DA e

. . . A : : : : : : 15:0 0.3/7/£0.02 0.3240.01

spinosum aerial parts, with significant differences being observed between wild and conventionally and/or organically cultivated plants.

16:0 14.18+0.82 13.25%0.45

16:1 0.3/7/%£0.02 0.28+£0.01

Table 1. Plant growth of C. spinosum plants in relation to sowing date. Table 3. Nutritional value of C. spinosum plants in relation to sowing 17:0 0.32+0.01 0.27+0.01

date (mean £+ SD). 18:0 2.51+0.10 2.22+0.01

Sowin Leaf | Leaf fresh Rosette Leaf area | Leaf dry _ 18:1n9 2 63+0 05 2 84+0 .03
9 | humber weight (g) | diameter (cm) (cm?) matter (%) Farameter VRIS 15t ond 18:2n6 24.05+£0.07 25.20+0.10

G D —" 1000 fw 2040 01 5640 01 18:3n3 47.96+0.27  48.99+0.15
205a  10.6 a 15.5 a 120.7 a 9.3 a a-Tocophero (Mg/100g fw) ~ 0.39+0.01 a 0.2610.01 b o om0 e e e

Anf]rgy (kccf;llllcl)go ?CW fw) 3064956+100.0143ba 303.7957+J_roo.0011 a 220 1.28+0.07 1.18+0.01
Table 2. Mineral composition of C. spinosum plants in relation to S (9/100 g fw) AL, (OZU.5~ & 23:0 0.46+0.04 0.47+0.02
sowing date roteins (g/100 g fw) 0.58+0.01a 0.49+0.01a 240 5 0540 26 > 6340 18
- (9100 g ) )-29+0.01a 0-27x0.01a t .| SFA (% of total FA) 24 22_+6 36 2i 96_+6 30
- Carbohydrates (g/100 g fw) 8.01+0.03 a 7.39+0.01 b Otd 0 OTEORd LAt R
T otal MUFA (% of total FA) _ [EEERTIL SRR
228b 0.18b 0.007b 0.006a 3.45a 14.86a 0.004a lucose (9/100 g fw) 0.68+0.01 b 0.90+0.01 a otal PUFA (% of total FA) 72.59+0.33 74.72+0.24
w ucrose (9/100 g fw) 0.40+0.01 a 0.44+0.01 a PUFA/SFA 0.5 0.51
412a 05la 00lla 0007a 224b 81l1b 0.005a otal Sugars (/100 g fw)  1.40+0.01 b 1.73+0.01 a 3 3.4
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Evo
Zeg
Zeg

1st 2nd

-Tocopherol (mg/100g fw) 0.25+£0.01 a 0.22+0.01 a

o 78h 15 163 a 1033 b 804 otal Tocopherols H{gle/a1elelosnily) 0.64+0.01 a 0.48+0.01 b 20:1 0.18+0.01 0.20+0.01
: - - - - ' (ug/100 g fw)  0.080+0.001 a 0.090+0.002 a 20:2 0.21+0.01 0.19+0.02
Chlorophyll a (1g/100 g fw) 46.1+0.1 a 48.25+0.03 a 20:3n3 0.24+0.01 0.25+0.02

Chlorophyll b (Lg/100 g fw) 18.0£0.1 a 12.60£0.02 b 21:0 0.23+0.01 0.19+0.01

umidity (%) 90.67 a 91.10 a 20:5n3 0.13+0.01 0.08+0.01
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