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Extended Abstract

Introduction and Objective: Stimulants are compounds that initiate signals for cells to increase
or decrease the production of secondary metabolites and plant defense response and stimulants
such as Putrescine play a role in regulating various plant physiological processes. The use of
nano-fertilizers has led to an increase in the efficiency of the use of nutrients, the correct
management of fertilizer consumption, and a reduction in the frequency of fertilizer application.
This research was conducted in order to investigate the effect of iron nanoparticle and putrescine
as plant growth stimulants on the yield and yield components of the oil-medicinal plant Camelina.
Material and methods: This research was conducted as factorial design in a randomized
complete block design with three replications in the research fields of Baye-Kala Agricultural
Research Station (BARS) in Neka county in 2021. The studied factors included iron nanoparticles
in four concentrations (zero, 20, 40, and 60 ppm) and polyamine putrescine in four concentrations
(zero, 0.5, 1, and 1.5 mM).

Results: The results of variance analysis of different traits indicated that the simple effect of iron
nanoparticles and putrescine was significant on all the studied traits at the 5% level. Also, the
interaction of the two factors was significant on all the studied traits except peroxidase in the
reproductive stage and this interaction was nonsignificant on all physiological traits in vegetative
stage. According to the results, the highest amount of flavonoid (21.871 and 21.389, respectively),
soluble sugar (116.643 and 105.453, respectively), catalase (1.301 and 1.394, respectively) and
peroxidase (5.056 and 4.687, respectively) were observed in the vegetative stage in the application
of 40 ppm iron nanoparticles and 1.5 mM putrescine. The results indicated that the highest amount
of flavonoid (40.72), soluble sugar (139.27) and plant height (115.75) were observed in the
treatment combination of 60 ppm iron and 1 mM putrescine, the highest percentage of oil (41.76)
and protein (27.77) were observed in the treatment combination of 40 ppm iron and 1.5 mM
putrescine and the highest amount of grain yield (210.27) and morphological components of yield
were observed in the treatment combination of 40 ppm iron and 1 mM putrescine.

Conclusion: In general, the interaction effect of 40 ppm of iron nanoparticles and high
concentration of putrescine had the best results, and the spraying of iron nanoparticles and
putrescine through the more effective absorption of microelement nutrients and strengthening the
plant's defense system can improve the growth, development and yield of the medicinal-oil
Camelina plant.
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Table 2. The mean comparison of the simple effect of iron nanoparticle and putrescine treatments on
physiological traits in camelina at both vegetative and reproductive stages
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Fe
2.860° 3.945° 0.996° 90.486™ 16.695° ppm 0
3.641° 3.397°¢ 1.078™ 84.821° 16.351° ppm 20
4.082° 5.056° 1.3012 116.643% 21.871° ppm 40
4.969° 4.421° 1.233® 94.995° 16.831° ppm 60
9
Putresince
3.247° 4.270° 1.019° 93.319° 17.510° 0mM
3.714% 4.094° 1.012° 92.139° 15.509¢ 0.5mM
4.206* 4.308° 1.182° 96.034° 17.341% 1mM
4.385° 4.687° 1.394° 105.453° 21.389* 1.5mM
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Table 3. The mean comparison of the interaction effect of iron nano particle and putrescine on camelina traits at
reproductive stage
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94.72¢ 25.04°¢ 34.949 135.00* 14.00°¢ 91.75 0.98° 91.38" 22.55" FeOPu0
180.60*¢ 24.71% 39.02% 134.00* 11.33¢ 109.50*¢ 0.98¢ 95.04" 21.541' FeOPu0.5
149.65>f 25.62° 40.59° 120.00°¢ 11.33¢ 113.75® 1.24% 117.79% 27.63 FeOPul
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