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Table 1- Results of analysis variance (mean squares) cultivar and pretreatment on emergence percentage, emergence rate
and plant height

Olmti @le  Source of variation g3ljl a3 e O s S Ly 8"&.5’,
d.f Emergence percentage Emergence rate  Plant height
NS Replication 2 32.17 0.2x10 73.14
o5 Cultivar (C) 1 466.67 0.2x103™ 2966.88 ™
Slosi i Pretreatment (P) 6 38.13™ 0.2x103™ 20.6.65 "

slesisba X 03, CxP 6 7.16"™ 0.1x103™ 269.49 "
s Error 26 29.81 0.7x107 79.12

E yusi Gy CV (%) - 6.0 46 7.0

Wbl oo doyd S g s zokaw 1D (60 g (g )b gixe pis oSy s 9w NS
ns,* and ** non-significant, significance at 0.05 and 0.01 probability level.
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Table 2- Comparison of means percentage of emergence and emergence of two rice cultivars

Oy o a2y

Cultivar 3, N
Emergence percentage Emergence rate (seed.day™)

Hashemi ool 87 0.17

Gohar S 94 0.19

LSD g5 4.68 0.007
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Table 3- Comparison of means of rice seeds in different priming and seed coating treatments

slosd s Pretreatment O s S0 4
Emergence rate (seed.day™)
S 2,18 Sienl Priming with CaCl, 0.19
ool 0,15 b Sionl Priming with KCI 0.21
Sy SWaw b Sienlys Priming with ZnSO, 0.17
S IS L o)l bt Siealpgyie Hydropriming+Encrusting with CaCl, 0.21
ool 2151 (50,8 B ibertSiseilngy i Hydropriming+Encrusting with KCI 0.18
G5y SWgw b 19,8 b il et Simlnge  Hydropriming+Encrusting with ZnSO, 0.16
Jals Control 0.16
LSD ¢.05 0.014
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Table 4- Comparison of means height of rice plant in the interaction of pretreatment and rice cultivars

slosd Pretreatment ol . 2P
Hashemi  Gohar

oS 0,18 b Kl Priming with CaCl, 123 123
s 1,15 L Koy Priming with KClI 143 117
©9y Slalgw b Kiaslyy Priming with ZnSO, 136 110
eSS L 0,8 et Sismls,ie  Hydropriming+Encrusting with CaCl, 128 133
paly 15 (9,8 b ibert Sisealnge Hydropriming+Encrusting with KCI 147 128
9y Sllgw b 038 b iber+ el ngyia  Hydropriming+Encrusting with ZnSO, 140 114
Jals Control 133 107

LSD o5 14.9
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Table 5- Results of analysis variance (mean squares) of cultivar and pretreatment on yield and yield components of rice

3 4oy Dy Jsb o3 Paboalaxs Ll 5 5. 5 < LG
s @l 422 Gy . Ay PRI &l . .
1 Ags duigs &l SGelem Coidld
Source of &3l Numberof : Number of 1000- . et
variation - anicle Panicle - Grain Biological Harvest
d.f tillers per . grainper seed . - -
length weight . ; yield yield index
plant panicle weight
’l’&) . 2 25.79 0.07 0.5%10°2 142.95 0.17 458939 755125 14.62
Replication
~ 1 42,00 ™ 61.93™  0.06™ 10.00 4280 372357 1352389  150.21"
Cultivar (C)
ey . - - - - - - .
Pretreatment 6 16.93 41.71 0.05 83.43 15.48 67118 793235 34.71
P)
"“g‘“; ™) 6 0.50"™ 243™  0.004™ 74.11"™ 012"  42709™  274903"  2.11™
X
s
Error 26 5.79 11.22 0.01 105.11 0.19 6370 182825 12.14
it 196 134 8.3 10.92 1.9 6.3 46 8.1
CV (%)

bl oo doyd S g s zokaw 1D (60 g (g )b gxe pis oSy s 9w NS
ns,* and ** non-significant, significance at 0.05 and 0.01 probability level.
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Table 6- Effect of pretreatment on panicle length, panicle weight, number of tillers per plant and number of grain per panicle

. . . - . 23 &il> dlasi
. Vg pazyoland adgh Job At 0 s
Sledi Pretreatment Number of Panicle Panicle ol
tillers per plant  length (cm)  weight (g) ~ Number of grain
per panicle
POV LSRN S TR <oV I Priming with CaCl, 12.00 26.00 1.23 95.67
ol 1,8 b Kl Priming with KCI 13.00 25.50 1.28 100.67
5y Slilgus b Stpasl,y Priming with ZnSO, 11.00 23.00 1.14 82.50
OO PobgtSimlngie Hydropriming+Encrusting with
S S CaCl, 13.50 28.00 1.32 104.50
oS boidarSumlnsie  Hydropriming+Encrusting with
s 35 KCl 15.00 27.50 1.35 108.67
o ﬁwx.*. wlpgye» Hydropriming+Encrusting with 11.50 24.00 119 89.17
oy g b ZnS0O,
(Kioslpgyiup) sl Control (Hydropriming) 10.00 20.50 1.09 76.50
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Table 8- Effect of pretreatment on 1000-grain weight, grain yield, biological yield and harvest index
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Introduction: Rice (Oryza sativa L.) is one of the most important staple food crops in the world. However, rapid
increase in world population and adverse effects of climate change, such as prolonged drought, has resulted in
challenges in food security. One of the important factors in reducing rice yield can be the emergence and poor
establishment of seedlings in the field. Seed treatment before sowing is the foundation for activation of seed
resources that in combination with external ingredients could contribute to the efficient plant growth and high
yield. Various physiological and non-physiological techniques are available for enhancing seed performance as
well as to combat environmental constraints. Pre-sowing seed treatment such as seed coating and seed priming
could improve the seed germination and vigor particularly under unfavorable environmental conditions.

Materials and Methods: In order to investigate the effect of priming and seed coating on emergence
characteristics, yield and yield components of rice, a field experiment was conducted in the 2020 growing
season, Rice Research Institute of Iran (RRII). The experiment was performed as a factorial in a randomized
complete block design with three replications. Experimental factors include rice cultivars (Hashemi and Gohar)
and treatment 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- Hydropriming (48 hours) + Coating the seeds with calcium chloride, 5-
Hydropriming (48 hours) + Coating With potassium chloride, 6- Hydropriming (48 hours) + coating with zinc
sulfate and 7- Hydropriming (48 hours as control).

Results and Discussion: The results showed that the highest emergence percentage with 87% and 94% and the
emergence rate with 0.17 and 0.19 (1.day™) were obtained in Hashemi and Gohar cultivars, respectively. From
these results, it is inferred that Gohar cultivar has higher genetic potential and physiological quality than
Hashemi cultivar. The results of mean comparison showed that the highest height of rice plant with 147 and 143
cm was observed in coating and priming with potassium chloride in Hashemi cultivar, respectively. The results
of this study attributed the increase in height to the effect of pretreatment on increasing the rate of emergence
and better establishment of seedlings due to better plant use of related resources. The results showed that seed
pretreatment with calcium chloride, potassium chloride and zinc sulfate increased the panicle length by 27, 24
and 12% under priming and 37, 34 and 17% under seed coating, respectively. The results of the mean
comparison table showed that the highest panicle weight with 1.35 and 1.32 g was observed by seed coating with
potassium chloride and calcium chloride, respectively. However, priming with calcium chloride, potassium
chloride and zinc sulfate also increased the cluster weight by 12, 17 and 5%, respectively, compared to the
control treatment. The results showed that the highest 1000-seed weight was obtained among the two cultivars
with 24.63 g in Gohar cultivar. Also, the findings of this study showed well that pretreatment of rice seeds can
increase the 1000-seed weight. Pretreatment of rice seeds with calcium chloride, potassium chloride and zinc
sulfate 10, 12 and 5% under priming and 18, 22 and 10% under seed coating, respectively, increased 1000-seed
weight. The results of mean comparison showed that grain yield in Hashemi and Gohar cultivars were 3046 and
4929 kg.ha™, respectively. Pretreatment of rice seeds with calcium chloride and potassium chloride 14 and 20%
under priming and 19 and 23% seed coating respectively, increased rice grain yield. In general, the increase in
grain yield can be due to the improvement of antioxidant properties, proper establishment and optimal use of
environmental factors such as light, soil moisture and nutrients.

Conclusions: According to the results of this study, priming and seed coating treatments with calcium chloride
and potassium chloride in rice cultivars can increase rice yield by improving seedling characteristics. Therefore,
farmers can be advised to use a simple and inexpensive crop management method to pre-treat seeds with calcium
chloride and potassium chloride.

Keywords: Emergence percentage, Grain yield, Harvest index, Panicle length, Plant height

1- Research Assistant Professor, Department of Seed Improvement, Rice Research Institute of Iran, Agricultural
Research, Education and Extension Organization (AREEO), Rasht, Iran

2- Research Associate Professor, Department of Seed Improvement, Rice Research Institute of Iran, Agricultural
Research, Education and Extension Organization (AREEQ), Rasht, Iran

(*- Corresponding Author Email: shahram_nazari1986@yahoo.com)


mailto:fa_zaefarian@yahoo.com*

