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Improving the nutritional status of plants is an effective method for enhancing their
ability to withstand drought stress. To evaluate the quantitative, qualitative, and
antioxidant properties of castor plant under water deficit conditions stress and
foliar application of chemical fertilizers, an experiment was conducted as a split-
plot design in a completely randomized block design with three replications. The
first factor was irrigation levels including control (normal irrigation), irrigation
after 80 mm and 140 mm evaporation from the pan evaporation in the main plots,
and eight spraying chemical fertilizers (sulfur, potassium, nitrogen,
sulfur+potassium, sulfur+nitrogen, potassium+nitrogen, sulfur+potassium+
nitrogen and control (no spraying)) were included in subplots. The highest proline
content, catalase, peroxidase, superoxide dismutase, and total phenol were
obtained under irrigation after 140 mm of evaporation conditions and foliar
application of nitrogen+potassium-+sulfur. Also, the highest grain yield, oil yield,
and the lowest oil percentage were observed in the nitrogen+potassium foliar
treatment under irrigation conditions after 20 mm of evaporation. Although the
content of malondialdehyde increased in water deficit stress treatments,
nitrogentpotassium+sulfur and  nitrogentpotassium  foliar  application
significantly reduced the peroxidation of membrane lipids (malondialdehyde)
under irrigation conditions after 80 and 140 mm of evaporation compared to the
control treatment. In conclusion, foliar application of chemical fertilizers in castor
can improve the resistance to water stress by strengthening the antioxidant system
and then increase its grain and oil yield.
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Irrigation levels Spraying Phenol Flavonoid Proline Catalase (U/mg Peroxidase
(mmol g FW1) (mmol g FW-) (mg g FW?) protein) (U/mg protein)
Irrigation after 20 C 4.02mn 2.27m 2.27m 0.2383bcd 1.20jkl
mm evaporation S 4.29Im 2.12m 2.12m 0.1143j 1.13kl
K 4.59kl1 3.351 3.351 0.1743f-1 1.12kl
N 4.37klm 3.50kl1 3.50kl 0.1843e-h 1.101
S+K 5.30hi . . . .
4.15g- 4.15g-j 0.1563g-j 1.21i-1
S+N 5.35hij 3.69i-1 3.69i-1 0.1413hij 1.17kl
N+K 4.03mn 2.04m 2.04m 0.2633b 1.16kl1
S+K+N 6.05¢ef 3.391 3.391 0.1943d-h 1.24h-k
Irrigation after 80 C 3.78n 2.54m 2.54m 0.2227b-f 1.23h-k
mm evaporation S 6.09ef 4.321- 4.321- 0.1217ij 1.32fj
K 5.771g 4.01h-k 4.01h-k 0.1417hij 1.30g-j
N 5.07ij 4.60e-h 4.60e-h 0.2217b-f 1.47cde
S+K 5.50gh 3.54jk1 3.54ikl 0.1917d-h 1.36e-h
S+N 6.55¢cd 4.74efg 4.74efg 0.2347b-¢ 1.34f-i
N+K 7.75jk 4.97de 4.97de 0.2537bc 1.34e-h
S+K+N 4.10mn 5.70bc 5.70bc 0.1827e-h 1.45¢-f
Irrigation after C 5.15hi 4.20ghi 4.20ghi 0.2283b-e 1.43d-g
140 mm S 7.69b 7.02a 7.02a 0.2393bcd 1.57¢c
evaporation K 6.76¢cd 4.85ef 4.85ef 0.2083c-g 1.52cd
N 6.88¢c 6.27b 6.27b 0.2483bc 1.72b
S+K 8.96a 6.17bc 6.17bc 0.2383bcd 1.54cd
S+N 6.38de 4.62e-h 4.62e-h 0.2413bed 1.57¢c
N+K 5.40fg 5.54cd 5.54cd 0.2383bcd 1.75b
S+K+N 8.59a 5.69bc 5.69bc 0.413a 1.92a
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Irrigation Spraying Superoxide Grain Oil Oil Yield
levels dismutase Malondialdehyde Yield Percentages (t/ha)
(U/mg (nmol g FW™) (t/ha) (%)
protein
Irrigation C 1.20hi 0.72hi 0.26¢ 54.33¢ 151.75d-e
after 20 mm S 1.14i 0.691 0.31de 60.33a 137.90e-h
evaporation K 1.1%hi 0.651 0.42b 54.33¢ 176.96bc
N 1.29f-i 0.78f-1 0.36¢ 51.33e 159.52cde
ST 1.25ghi 0.72ghi 0.37¢ 52.33d 157 46¢c-f
S+N 1.24ghi 0.74hi 0.49a 58.33b 190.84b
N+K 1.39¢-i 0.84e-i 0.45ab 51.33e 218.65a
S+K+N 1.39e-i 0.62i 0.33cd 51.33¢ 169.04cd
Irrigation C 1.41e-h 0.84e-i 0.28efg 49.33f 136.81fgh
after 80 mm S 1.37e-1 0.82e-1 0.271g 51.33e 142.75efg
evaporation K 1.54c-f 0.99c-g 0.33cd 52.33d 171.63bcd
N 1.48d-g 0.86d-i 0.28ef 49.33f 140.75¢efg
S+K 1.35¢e-i 0.82f-1 0.27fg 52.67d 143.77efg
S+N 1.43e-h 0.80f-1 0.26fgh 49.67f 131.19gh
N+K 1.70cd 0.72h-i 0.35cd 45.33h 159.05cde
S+K+N 1.38e-1 1.06b-e 0.24g-j 48.33g 116.68hi
Irrigation C 1.72cd 1.48a 0.24g-j 42.33k 132.30gh
after 140 mm S 1.59cde 1.09bcd 0.23hij 42.33je 136.7fgh
evaporation K 1.98ab 1.26ab 0.21ij 42.33k 117.66hi
N 1.76bc 1.08bcd 0.26fgh 44331 133.58gh
S+K 1.78bc 1.11bc 0.25f-1 43.33j 132.30gh
S+N 2.18a 0.95¢c-h 0.241j 44.331 143.18efg
N+K 2.10a 0.99¢c-f 0.28efg 49.33f 134.75¢efg
S+K+N 1.56cde 1.16bc 0.20j 42.33k 103.42i
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