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Effect of priming on seed and plantlet vigor of two cultivars of rice (Oryza sativa L.)
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Abstract

Priming has an important role on vigority of seed and plantlet. This research was conducted according to randomized
completely block design with four replications in seed laboratory and experimental field of Islamic Azad University,
Rasht Branch on 2013 and 2014. The first factor was two rice cultivars (Khazar and Hashemi) and the second one was ten
priming treatment levels (T1-T10)including T1-Hydropriming, T2-Ascorbic acid, T3-Salicylic acid, T4-CaClz, T5-Pro-
mature by cold, T6-Pro-mature by warm + cold, T7-Encapsulation of seed, T8-Dry seed and without priming, T9-Seed
with 24 h soaking and T10-Seed with 48 h soaking.Examination of seed vigority and seedling assessment was carried out
according to the ISTA protocol. Results showed that the root fresh weight (14.7 mg) and root number (5) was higher in
Khazar than those of Hashemi. The required time (hour) for reach to 50% germination (R50) was 50 hours for Khazar
and 41 hours for Hashemi, accordingly Hashemi was more uniformity in germination than Khazar.Mean comparison of
electrical conductivity index in difrerent treatmnets showed that the priming treatment with KCI created the highest
electrical conductivity. The minimum time duration to reach to 5, 10 and 50% of germination with 13, 16 and 32 hours,
respectively was related to hydro-priming treatment. Also, the highest germination rate was related to hydro-priming.
Minimum required time duration until reach to 95% germination with 66 hours was calculated in hydro-priming of
Hashemi. Most plantlet establishment on 20" day after cultivation in field was related to without priming-treated seed.
Hydro-priming treatment is recommended to user due to low cost and positive effectiveness on acceleration and
uniformity of germination in Hashemi.
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Table 1- Mean squares of seed and plantlet measured traits in laboratory and field on two rice cultivars of

Khazar and Hashemi in priming treatments

> [t
[3+3
b > 2 c i i
3 Q > c E c S S S 5
= q 2 2 c . o = < b1 =
o N, 8 ﬁ% g = Y g 2 3£ 1&g 31g 4 8
S = N, & = 32 J = 2 ) E 3 E ) E j E
= 3 S ] Y € 5 © = 3 B 23 23 ) S
3 .8 2 a9 g,a 5 38 \)LL 3 = 2 o = 2 o N
) = N D = “) > [=) [ ) =} 8 w 5 = S 4= a
s ¥ — A} 2 Yo 2 8 32 2 5 " . © 2 © 2N O
— Y= NS . . A o= Q N o A o o
i"— 5 © L= 3 o & © ¥ o I‘D-— qo X X y X IR
3 8 B 2 85 25 23 ~2 2% 1B 18 1§ 5
< by 1€ 3% L& 4E wE xZ &I Kz Ly
° Q-g 32 =2 3 < EE 8 A 5 A 5 % 5 P
? T2 i3 8 w32 wE & Ye Yo Ya Do
L - = < © =) =1 =1 = 3
1B = < > o [S) S 2
= 3 @ T T I
] a S
o <
Ju " . "
v 1 129564002°  10352°  70.19 47.78™ 70.27 6.2m 0.53™ 4778 14.41% 19.6"™
ear
Y olzdl
e ; . 6 21347.91 6428 14.69 32.37 407 41.67 112 32.37 38.30 64.2
rror
c T_’ 1 46648.9° 36391 30558  6699.29" 38917  12276™ 692" 6699.20"  8387.39  8464™
ultivar
Kol . - - - - -
orir : 9 2111473 7697  104.62°  905.68 3627 311272 1103  905.68”  1047.9 966
riming
Sl X 3
Cultivar x 9 5162.78"™ 5352 1.7 60.87™ 228" 524.44% 1227 60.87™  164.50™  151™
Priming
o do
v o cult 1 600.61™ 3167  454™  438.44™  37.0™  3019.34°  169™  438.44™ 44595  1130"
ear x Cultivar
Kl x Jlu .
v P‘_ ) 9  18038.99™  4136™  10.97™  166.7% 527" 34913 1005 166.7" 14851 129"
ear x Priming
«‘_i;:u_lf__x(,j)xdl‘«
Year x Cultivar x 9 7757.18™ 3865 1593 12473 277" 303117 316™  124.73"  114.13" 85"
Priming
Y olzdl
e ; ) 114 6864 1977 8.66 16.02 1535 765 250 16.02 18.7 276
rror
(Ao y3) Sl uds o o
VR st 49 48 10.37 8.77 26.91 26.57 18.1 8.77 15.46 225

C.V. (%)

Leoys) 50 ka‘cla.u)b)bg’.u\,.;fgekakj%%u)\:w}:&: ns
ns,* and **, non-significant, significant at 5% and 1% of probability, respectively



WA Sl 55l /Y osled /A Ao /015 5y (65518 5 o she 4 525

BPRIK PN PRGN |

aalsl =Y J gl

Table 1- Continued

= =
= >
© c . [
%) - F=] < 2 —
= = = < € =t ] = =
o L= B = b= 2 2 S >
= > 52 35 338 < s 42 TE 3§ 52 18
3 8 2 JE 3% 4T 435 A% AP e ¥ E 75 228 5=
by b, %E 42 Y Y IEIE LT 92w gB 12 A2
! = T S ° - 95 47 2= I8 3 8 . My 5 292 8
*}“5 2 ;78 1% wg\h*aféfg\&@ 28 s 08 JE 38
h b s 3 = ¢ 2 " 3 e “ o —
g 0 g 38 15 3% ¥& Y2 35 V% 48 78 ¥ vy
= 4 & o [%2] 7] < = o)
=] S o S “— P ° <
o n o I S 3 © o 75}
%) g S 2 0o
IS =
D <
o 14
Ju - " - " " -
v 1 5941.4" 14231 33292 5660 0.0™ 7.35 0.0™ 0.0™ 78854 19.91 0.0 0.0
ear
\olzal
. i 1 6 3601.91 0.41 0.68 7.05 141 0.519 27.53 0.57 85.28 0.08 11 17
rror
c ‘I':’ 1 67117.05™  8.78™ 3.87™ 0.74™ 1505 2917 23474  30.62"  42222%  0.07™ 378" 366"
ultivar
Kas! .
ori A 9 26916.56 0.36™ 0.8" 3.52m 2.69" 2.8 20875" 25" 76.69  0.08™ 35" 65™
riming
Eeml % 3
Cultivar x 9 27920.58™  0.65™ 0.41 3,23 3.95™ 6.46™  47.06™ 295" 22315  0.05® 65™ 100™
Priming
X du ns . - -
21183 0.03™ 1.89 17.62 0.01 4.45™ 0.01 0.01 2480 0.07™ 0.01™ 0.01
Year x Cultivar
Kl x Jlu .
v P ) 9 6658.51" 0.77% 0.97 1.82m™ 0.001™ 7.12™ 0.01"™ 0.01"™ 339.35™ 0.08™ 0.01"™ 0.001"
ear x Priming
Sl % o35 x o
Year x Cultivar x 9  16880.95" 098"  0.21™ 1.5 001 43" 001 001  9322® 006  001®  0001"
Priming
¥ olzsl
£ ) 9 114 6046 0.3 0.2 2.3 11 14 33.9 0.67 53.9 0.032 15 29
rror
(4 33) Sl okl b
i - 60.33 18.6 18.93 13.61 13.27 14.74 39.42 17.72 13.6 26.84 30 15

C.V. (%)

M}Jb}\d\&}-‘c}ﬁ.&)})l}&”%ﬁm s ls gme e = NS

ns,* and **, non-significant, significant at 5% and 1% of probability, respectively
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Table 2- Mean comparison of the effect of cultivar on seed and plantlet traits in laboratory and field.
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Cultivar

4o aly jaldas

Root No.

(Mo 33) 53815 53 255 oo

Uniformity in germination
(%)
Plantlet leaf surface (cm?)

(g o) epalS 8

(6.5 o) o a2y 5 033

Root fresh weight (mg)

wy J&
():ﬂk_;”il.ﬂ):rjfsl_.ﬁ

Root density (mg/cm)

S LB RO

Plantlet number/surfaces unit
at 20" day after planting

(5 k) 4 6L 5 055
Shoot fresh weight (mg)
(0 5 ) 4 L o5 05
Shoot dry weight (mg)
cch.« dly s wl._f Sl

o 50.92 1330

Khazar
bl
Hashemi

5.072

4.2b 15.82

14.752

11.67°

34.05P 7.2 1682 151°

37.072 9.12 1472 1852

B, g ls me o sls LSD (glaals im0 5037 Ao y3 0 Jlezst rlas 53 cdizus Olas 35 > Slols S e Sl Ogrw 2 s
In each column, means with the same letters have no significant difference at probably level of 5% based on LSD test
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Table 3- Mean comparison of the effect of priming treatments on seed and plantlet traits in laboratory and field.
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f S
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In each column, means with the same letters have no significant difference at probably level of 5% based on LSD test
Treatments: T1-Hydropriming, T2-Ascorbic acid, T3-Salicylic acid, T4-CaCl., T5-Pro-mature by cold, T6-Pro-mature by
warm + cold, T7-Encapsulation of seed, T8-Dry seed and without priming, T9-Seed with 24 h soaking and T10-Seed
with 48 h soaking
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Table 4- Mean comparison of the interaction effect of priming and cultivar (Khazar and Hashemi)
onseed and plantlet traits in laboratory and field
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In each column, means with the same letters have no significant difference at probably level of 5% based on LSD test
Treatments: T1-Hydropriming, T2-Ascorbic acid, T3-Salicylic acid, T4-CaCl,, T5-Pro-mature by cold, T6-Pro-mature by warm + cold,
T7-Encapsulation of seed, T8-Dry seed and without priming, T9-Seed with 24 h soaking and T10-Seed with 48 h soaking
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Table 5- Ccorrelation coefficient between seed vigority and plantlet traits in laboratory and field
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R50
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D10
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D50
Il de A8 B ke y4 010 003 019 1
D95
Sl
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Electerical conduction
P RECH
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Germination time
e
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Acceleration of germination
atyy &5 05
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Root dry weight
Bl it 05 . - . - o
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