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Investigation of the effects of cultivar and nuclear radiation on germination
characteristics of Barley (Hordeum vulgare L.)
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Abstract: The present experiment was conducted in 2015 in the greenhouse facilities of
the Department of Weed Research of the Iranian Research Institute of Plant Protection as a
randomized complete design with factorial arrangement of treatments and four
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replications. The objective was to assess the influences of cultivar and nuclear radiation on
germination characteristics of barley. Experimental factors included four species of barley
(Yousef, Bahman, Makouee and Behrokh) under irradiation and no-irradiation conditions.
Nuclear cultivar Roudasht was considered as control. Indices that were studied included
germination rate (a), coleoptile emergence rate (b), mean time germination (MTG) (c),
mean time coleoptile emergence (d), percentage of coleoptile emergence (e), percentage of
germination (FGP) (f), coleoptile length (g), radicle length (h), the ratio of coleoptile
length to radicle length (i), radicle dry matter (j) and coleoptile dry matter (k). Results
showed seed irradiation had no significant effect on studied traits except for radicle length.
Radicle length of irradiated seeds decreased from 4.77 to 4.03 cm compared to non-
irradiated seeds. Also mean comparison showed that cultivar Roudasht had the highest
mean time generation, mean time coleoptile emergence, percentage of germination,
coleoptile and radicle lengths, and coleoptile dry matter compared to all other treatment
combinations. Behrokh irradiated seeds showed lower radicle length, and radicle and
coleoptile dry matter compared to other treatments. The rate of increase in radicle and
coleoptile lengths in all irradiated cultivars increased significantly. However, Roudasht
and control treatments performed better with regard to irradiated treatments.

Key Words: Barley; Gamma irradiation; Germination rate; Percentage of germination; Radicle;
Coleoptile.
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