University of Tehran Press

Journal of Crops Improvement
Online ISSN: 2345-6957

Homepage: https:/jci.ut.ac.ir/

The Effect of Seed Priming and Coating on Emergence Indices, Root
Morphology and Phenological Stages of Two Rice Cultivars

Shahram Nazari"™ | Maryam Hosseini Chelshtori’ | Mehrzad Allahgholipour’

1. Corresponding Author, Department of Seed Improvement, Rice Research Institute of Iran, Agricultural Research,
Education and Extension Organization (AREEO), Rasht, Iran. E-mail: sh.nazari@areeo.ac.ir

2. Department of Seed Improvement, Rice Research Institute of Iran, Agricultural Research, Education and Extension
Organization (AREEO), Rasht, Iran. E-mail: mhkhossieni@gmail.com

3. Department of Seed Improvement, Rice Research Institute of Iran, Agricultural Research, Education and Extension
Organization (AREEO), Rasht, Iran. E-mail: mehrzadallahgholipour@yahoo.com

Article Info

ABSTRACT

Article type:
Research Article

Article history:

Received: November 21, 2021
Received in revised form:
March 09, 2022

Accepted: February 22,2022
Published online: April 16, 2023

Keywords:

Calcium chloride,
emergence percentage,
flowering,

potassium chloride,
root volume.

In order to investigate the effect of seed priming (pretreatment) and coating on
seedling characteristics, root morphology and phenological stages of rice, a two-
year experiment has been conducted in the Rice Research Institute of Iran
(Rasht) between 2020 and 2021. The experiment is performed as a factorial in a
randomized complete block design with three replications. Experimental factors
include two rice cultivars (Hashemi and Gohar) and the seed pretreatment of rice
cultivars in seven levels, including (1) priming with calcium chloride (-1.25 MPa
in 24 hours), (2) priming with potassium chloride (1.25 MPa in 24 hours), (3)
priming with zinc sulfate (concentration of 0.5 mM in 12 hours), (4) hydro-
priming (48 hours) + coating the seeds with calcium chloride, (5) hydro-priming
(48 hours) + coating with potassium chloride, (6) hydro-priming (48 hours) +
coating with zinc sulfate, and (7) hydro-priming (48 hours as control). The
results show that the highest percentage and germination rate has been observed
with 99.5% and 0.23 seeds per day under seed priming with potassium chloride
in the Gohar cultivar, respectively. The lowest time required to achieve 90%
emergence has belonged to Hasehmi and Gohar cultivars through priming with
potassium chloride and calcium chloride. The highest root length (with 24.6 cm)
has been observed in priming with potassium chloride in the Gohar cultivar. The
highest root dry weight in Hashemi and the Gohar cultivars has been 2.14 and
4.9 g, respectively, in priming with potassium chloride. The results also show
that the maximum root volume and area are obtained with 43 cm’® and 155.28
cm’ in priming with potassium chloride in Gohar cultivar, respectively. The least
time required to achieve maximum tillering, 50% flowering, and physiological
maturation takes place in priming treatment with calcium chloride and potassium
chloride. Seed priming with potassium chloride and coating with calcium
chloride have increased grain yield by 22% and 13%, respectively, compared to
the control. The highest biological yield is observed in potassium chloride
priming and coating with calcium chloride treatments with 5552 and 5414 kg.
ha in Gohar cultivar, respectively. In general, rice seed priming with calcium
chloride and potassium chloride promoted plant yield by improving seedling
characteristics, root system, and phenological stages.
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