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Introduction
The objectives of our study are to evaluate the effect of different N levels

on the crop growth and yield of radicchio and to find suitable rate of N

fertilizer for the soil and climate conditions which are similar to the

present experimental site. site.

Material and methods
The trials were carried out in 2019 and 2020 on the laboratory field of

Biotechnical centre in Naklo near Kranj, Slovenia. Six levels of N, i.e. 0

(control), 50 (inadequate), 100 (semi adequate), 150 (adequate) and 200

(luxurious) kg N/ha, were assigned to the main plots and six commercial

cultivars as subtreatment were placed randomize in each main plot. Each

sub plot had four parallel rows of 5 m length, with buffer plants at each

end. Seeds of cultivars 'Monivip', 'Castel Franco', 'Anivip', 'Foresto', 'Palla

rossa' and 'Verona' were densely planted in rows spaced 60 cm apart

and thinned to approximately 40.000 plants/ha after emergence.

The N fertilizers were applied as KAN (27% calcium amonium nitrate)

into two equal doses of 50%. Half dose of N along with full doses of

phosphorus and potassium were applied at the time of transplanting and

the remaining half dose of N was given as top dressing at 40 days after

transplanting. All plots were uniformly irrigated after each fertilizer

application. All other agronomic practices including eradication of weeds

were applied to all treatments uniformly during the course of study. Cops

were harvested manually at commercial maturity of each cultivar, i.e.

between October 25 and October 31, 2019, and October 30 and

November 5, 2020. A sample of eight random plants from each sub plot

was taken to obtain the following characters: fresh weight, dry matter,

plant height, leaf number per plant and head firmness. Head firmness

was evaluated by touch on an index from 1 to 10, with 1 (beginning very

fluffy) and 10 (a very hard head). All measured and derived data, were

analysed by analyses of variance (ANOVA) using Statgraphics Plus for

Windows 4.0 computer program..

Results and discussions
Increasing the rate of N had a significant effect on the yield and yield

components (except on leaf numbers per plant). It is clear that the

maximum value of fresh weight per plant is the highest in the adequate

(150 kg N/ha) treatment and lowest in the control (0 kg N/ha). The fresh

weight was 260.5 g/crop in the control plots which were not fertilized,

while in the plots treated with 150 kg N/ha N the fresh weight increase

was statistically proven (360.2 g/plant). However the further increase of N

level resulted in fresh weight decrease. An opposite tendency was

observed for the dynamics of dry matter content in the raddichio heads in

the various N levels. There were clearly tendencies for the dry matter

content to decrease as the N level was increased. The portion of dry

matter decreased from 15.24% at 0 kg N/ha to 11.64% at 200 kg N/ha.

Further, data revealed that application of 150 kg N/ha resulted in the

highest crop height (34.5 cm). No significant differences were found for

the effect of N levels on leaves number. Relationship between N levels

and firmness of raddichio heads show a very similar trend like in a case of

dry matter content: at high levels of N, the fertilization gave a decrease in

firmness of heads, while at lower levels just the opposite was noticed.

The results shown that cv. 'Verona' had a significantly greater production

(406.1 g/crop - the highest fresh weight of heads) compared to the other

five cultivars, whereas the lowest yield was in cv. 'Palla Rossa' (270.8

g/crop). Among the different yield components observed, no significant

differences were observed on percent of dry matter with different cultivars.

Statistically significant differences were found in the mean height of

raddichio crops. Cv. 'Foresto' had the highest head (34.6 cm). It was

followed by cv. 'Monivip' (29.4 cm). These values were the lowest in the

cv. 'Palla Rossa' (22.8 cm) and in cv. 'Verona' (21.8 cm). The highest leaf

number was observed in cv. 'Verona' (38.4) and lowest in cv. 'Palla Rossa'

(19.2). There were highly significant differences in head firmness among

tested cultivars. Cv. 'Palla Rossa' (9.4) and cv. 'Foresto' (9.1) had the best

and cv. 'Castel Franco' (6.8) had the lowest grade for head firmness.

N levels

(kg/ha)

Fresh

weight

(g/crop)

Dry

matter

(%)

Crop

height

(cm)

Leaf

numbers

(per plant)

Firmness

(1-10)

0 260.5 a 15.24 d 21.1 a 24.4 9.5 d

50 290.8 b 14.02 c 25.6 b 24.8 9.1 cd

100 321.6 c 13.46 bc 27.3 bc 25.6 8.7 c

150 360.2 e 12.81 b 34.5 d 25.3 7.9 b

200 342.1 d 11.64 a 30.7 c 24.8 7.2 a

F-test

CV (%)

*

30.8

*

24.5

*

18.4

ns

14.5

*

10.2

Cultivar

Monivip 348.6 d 12.85 29.4 b 32.1 d 7.5 b

C. Franco 310.4 c 12.04 25.1 ab 27.5 c 6.8 a

Anivip 286.8 b 11.78 21.8 a 23.7 b 8.2 c

Foresto 306.2 c 11.64 34.6 c 26.8 c 9.1 d

P. rossa 270.8 a 11.85 22.8 a 19.2 a 9.4 d

Verona 406.1 1 12.08 24.8 ab 38.4 e 7.6 b

F-test

CV (%)

*

25.6

ns

8.2

*

12.1

*

19.4

*

14.5

Conclusions
N is one of the most important nutrients for producing raddichio. It is

also the most difficult element to be managed in fertilization system

such that an adequate and not excessive amount of N is available

during the whole growing season. An adequate supply of N is essential

for vigorous vegetative growth, head formation and optimum yield. An

excessive application of N on the other hand is not only uneconomical,

but it can prolong growing period and delay crop maturity. The results of

the presented research show that the optimum N requirement of the

above raddichio when grown in Slovenian ecological conditions is 150

kg/ha. Further work is required on the fate of fertilizer N applied to

raddichio, in addition to the development of new tehniques for

increasing the efficiency of use of fertilizer N. Emphasis should be

placed on the elucidation of the different pathways of N loss from

inorganic fertilizers applied applied to raddichio grown under different

environmental conditions.

Figure 1: Included cultivars in the trial

Table 1: Yield and yield components of raddichio

'Anivip' 'Foresto'

'Palla rossa' 'Castel Franco'

‚Monivip'

'Verona'
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