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Effect of application of zeolite on seed yield and oil quality of camelina
(Camelina sativa L.) under drought stress conditions

Shirani Rad, A.H.%, and Eyni-Nargeseh, H.?

ABSTRACT

Shirani Rad, A.H., and Eyni Nargeseh, H. 2025. Effect of application of zeolite on seed yield and oil quality of camelina
(Camelina sativa L.) under drought stress conditions. Iranian Journal of Crop Sciences. 26(1): 285-298. (In Persian).

Introduction: Camelina (Camelina sativa L.) has become one of the oilseed crops around the world due to its
wide adaptability and tolerance to water-deficit stress. Camelina potentially produces reasonable seed yield in
drought-prone environments (Codina-Pascual et al., 2022). Suitable crop management practices including
optimal nutrient managementmitigate the adverse effects of environmental stresses (Shiranirad et al., 2023). The
present research aimed to investigate the effect of zeolite on the camelina (cv. Soheil) seed yield, seed oil
content, oil yield and fatty acid composition under full irrigation and drought stress conditions in Karaj, Iran.
Materials and Methods: The experiment was carried out as factorial arrangement in randomized complete
blocks design with three replications at Seed and Plant Improvement Institute (SPII), Karaj, Iran, in 2018-19 and
2019-20. Zeolite was applied at four levels (0, 5, 10, and 15 ton.ha') and irrigation at three levels (full irrigation,
irrigation withhold from the silicle formation and irrigation withhold from flowering stages). The studied traits
consisted of seed vyield, seed oil content and, fatty acids profiling (palmitic, stearic, arachidic, behenic,
palmitoleic, oleic, eicosanoic, erucic, linoleic and linolenic acids), glucosinolate content, and fatty acid ratios
(ODR: oleic desaturation ratio and LDR: linoleic desaturation ratio).

Results: The results showed that the highest seed yield (2209 kg.ha?), seed oil content (31%) and oil yield (685
kg.ha) were obtained from the application of 10 ton.ha* of zeolite. However, in the irrigation withhold from the
silicle formation and flowering stages the highest seed yield, seed oil content, and oil yield were obtained from
15 ton.ha! of zeolite. Drought stress decreased the oleic, linoleic and linoleic acids contents, while the palmitic,
stearic, arachidic, eicosanoic, erucic and glucosinolate contents were increased under drought stress conditions.
Applying of zeolite boosted oleic, linoleic and linolenic fatty acids contents, while palmitic, stearic, arachidic,
eicosanoic and erucic fatty acids contents as well as glucosinolate content were reduced by using zeolite.
Conclusion: Overall, the best quantity and quality of camellia oil was obtained from the 10 ton.ha! of zeolite
under the full irrigation level, while in the irrigation withhold from the silicle formation and flowering stages, 15
ton.ha! of zeolite had more positive effect. In addition, despite the positive effect of irrigation and zeolite in
enhancing the quantity and quality of camelina oil, the erucic acid content was higher than the standard (2%) for
human consumption. Therefore, proper management practices as well as improved cultivars with low erucic acid
content are to be used to improve the fatty acid oil profile of camelina cv. Soheil.
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Table 2. Mean comparison of oil fatty acids and glucosinolate content of camelina seed in irrigation and zeolite treatments

Sanlly Sl el Sl S gl S gl ST ol EXFIE W S S ol N8
Palmiticacid  Stearicacid  Oleicacid  Linoleicacid  Linolenicacid  Arachidicacid  Eicosanoicacid  Erucicacid  Behinicacid  Glucosinolate
Treatments iole ST glajlas (16:0) (18:0) (18:1) (18:2) (18:3) (20:0) (20:5) (22:1) (22:0) (umol.g*
Irrigation bt (%) meal)

Full irrigation 2 LT 3.78c 1.68¢c 16.7a 18.7a 31.8a 1.56¢ 14.8¢c 3.21c 6.32 14.4c
Irrigation withhold from silicle formation Sy S5 31 T 3 4.80b 2.05b 15.1b 17.5b 30.5b 1.88b 16.1b 4.02b 7.09 19.3b
Irrigation withhold from flowering 38 elT pls 5.22a 2.37a 14.0c 16.6b 29.5¢ 2.16a 17.0a 4.74a 7.62 22.5a
Zeolite s
0 (Control) (a8l2) i 4.87a 2.24a 14.4b 16.9b 29.9b 2.05a 16.6a 441a 7.65 21.0a
5 (ton.ha?) o 4.68ab 2.08ab 15.1ab 17.4ab 30.4ab 1.90ab 16.2ab 4.08ab 7.10 19.3b
10 (ton.ha?) ). 4.45bc 1.94bc 15.7a 18.0ab 31.0a 1.79b 15.6ab 3.79% 6.69 17.3c
15 (ton.ha?) ) 4.38¢c 1.88c 15.8a 18.1a 31.0a 1.73b 15.5b 3.69b 6.59 17.2¢

L (613 e gl Aoy gy Jlosml o 53 (S5 0aST bl ks &S 2t o 5115 4T la (pSle D55 52 55
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Tukey's test
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