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Introduction

Castor (Ricinus communis L.) is one of the largest crop not used for food
consumption, very suited to arid and semiarid zones, by its easy
cultivation, its drought and salinity tolerance and adaptation to several
growing conditions.

The present study investigates the optimization of cultivation techniques
through the evaluation of the reduction of agronomical inputs in order
to increase seed yield thereby reducing environmental burdens, by
changing irrigation levels and nitrogen fertilization doses under the
semiarid Mediterranean area.

Materials and Methods

The field experiment was conducted over the period 2020-2021 at the
Experimental farm of the University of Catania, Italy (10 m a.s.l., 37°25’
N lat.,, 15° 03’ E long.) in a typical xerofluvent soil. The soil of the
experimental area was ploughed before sowing and fertilized with 70 kg
ha P,Os (as single superphosphate).

Two experimental factors were studied: irrigation and fertilization.
Irrigation was applied as main plot and fertilization as sub plot. Four
irrigation levels were applied: i) irrigation only at sowing (I0) and the
restoration of 30 (130), 60 (160) and 100% (1100) of the maximum
evapotranspiration and ji) three fertilization levels: 0 (N0O), 60 (N60) and
120 (N120) kg N ha! (as ammonium sulphate). A split-plot design with
three replications was used, with fertilization levels randomly assigned
within the main irrigation plot.

Results

Irrigation and fertilization influenced the number of secondary racemes per plant. High levels of
water availability allowed for the development of secondary racemes. High N fertilization levels
improved the vegetative growth delaying the formation of secondary racemes. Irrigation was also
the main factor influencing seed yield. Higher soil water availability than the rainfed treatment (10)
induced higher photosynthesis and transpiration rate and consequently higher seed production.
Fertilization had a positive effect on the seed yield from primary racemes, but induced a delay in
the development of secondary racemes, causing a reduction of mean seed yield from secondary
racemes. Excessive N led to prolonged vegetative growth with non-significant increase in yield.
The soil nitrogen availability did not affect the photosynthesis and transpiration rate.

Seed yield (kg ha™) of first and second order A) Net photosynthesis (umol CO, m? s?) according to the

raceme of castor under irrigation and irrigation level and C) nitrogen fertilization levels. B) Transpiration
fertilization levels rate (mmol H,0 m2 s) according to the irrigation level and D)
nitrogen fertilization levels.
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Conclusions

It is worth mentioning that present data refer to the establishment year and first harvest of a
perennial castor type, and significant yield increases can be expected during the subsequent years.
Significant increases in seed yield were obtained with increased water supply. The yield increase in
response to irrigation was associated with more racemes per plant, more capsules per plant on the
first and other order racemes and with higher seeds weight per capsule. The effect of nitrogen
fertilization on yield component was less marked, mainly due to the influence of vegetative growth
duration. High soil nitrogen content combined with low water availability was detrimental for
castor productivity.




