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Abstract

The major aim of this research is to identify Castor cultivars having high resistivity for to
drought that will be further used for breeding of cultivars that have high resistance to drought
while producing high-quality oil. This aim is achieved by developing quantitative criteria for
evaluation of the Castor plants resistivity to abiotic stresses. The presumption behind these
criteria is that yield is correlated to transpiration rate. The criteria is based on continuous
measurement of transpiration rate of individual Castor plants during a water stress (no
watering) period that follow by a recovery period (re-watering). The daily plans’ weight are
additionally evaluated to provide WUE. These parameters are compared with similar Castor
cultivars that are grown under similar ambient conditions but optimal watering. The Castor
seeds for this study were provided by our collaborators from the ARO based on selection for
yield and oil quality criteria. The above mentioned measurements took place in a greenhouse
using a unigue high throughput screening lysimeters system at the Faculty of Agriculture (the
results appear in previous annual reports). In the 3" year of this study lines that showed
contrary behavior under stress in the lysimeters study were chosen for a “field” trial that took
place in a greenhouse where the plants were grown in real soil. The “filed” study included
three irrigaton-level treatments without a recovery period. As opposed to the screening
made by the high throughput screening system, the plants in the field study were grown up to
yield that was measured. The lysimeters experiments indicated that growth rate of lines R83,
BD, and B85 was high under optimal conditions. However, line BD showed a less sensitive
behavior under stress as opposed to line R83 that started to reduce transpiration at higher
soil water content — considered as a more conservative behavior. The “field” study
compared the two opposite lines (R83 and BD) and a commercial line (BRS) that has already
nurtured for best performances. The “field” study indicated that line R83 develops a medium
canopy volume with high yield (high water use efficiency) and showed fair resistance for
drought, as was obtained by the lysimeter system. The BD line develops high canopy volume
but low yield. Partial results were obtained for the BRS line as the germination of this line
was a bit problematic. However, the partial results indicate that the performance of this line is
in between the other two lines. We plan to repeat the “field” study, while adding sensors for
direct continuous measurement of soil water content. This additional information will enable

to perform a direct water balance in the root zone.
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