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Objective: This experiment was conducted to investigate the effects of
nanoparticles (Zn and Si) and putrescine on grain-filling components of wheat
under salinity stress.

Methods: An experimental factorial based on a randomized complete block
design with three replications was conducted at the research greenhouse of the
University of Mohaghegh Ardabili in 2022. The experimental factors included
salinity at four levels (without salinity application as control, application of 40, 80,
and 120 mM salinity with NaCl) and nanoparticle and putrescine foliar application
at eight levels (foliar application with water as control, foliar application of 50
mg.L? of Si, foliar application of 1 g.L? of zn, foliar application of 1 mM
putrescine, foliar application of Si-Zn, foliar application of Si and putrescine,
foliar application of Zn and putrescine, foliar application of Si-Zn and putrescine).
Results: The results showed that the highest grain-filling period and effective
grain-filling period were obtained under nanoparticles and putrescine foliar
application. This treatment combination under non-saline condition increased the
root weight and volume (48.1 and 53.03% respectively), chlorophyll index
(45.75%), and grain-filling rate (20%). There was an increase of 45.34, 62.72,
40.5, 36.21 and 37.37% in plant height, spike length, number of grains per spike,
100 grains weight and grain yield, respectively, under non-saline condition and
foliar application with nanoparticle and putrescine in compared with no foliar
application under 120 mM salinity.

Conclusion: It seems that the foliar application of nanoparticles and putrescine
under salinity can increase the yield of wheat by improving root characteristics
and grain-filling components.
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