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Effects of Potassium Nitrate on Germination Characteristics and Early
Growth of Sunflower under Salinity and Drought Stresses
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Table 1- Mean squares of germination characteristics of sunflower seeds at salinity stress levels
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Germination ~ Germination  Seed vigor Plumule Radicle Dry weight
SHOAY) d.f : -
% rate index length length seedling
Kl
T 1 2895** 0.001** 4325** 1113** 954** 2.2%*
Priming
o 4 2736** 0.09** 2955** 2102** 1972** 1.2%*
Stress
L}Ju‘u -’;‘ ** ** *x ** ** **
. 4 231 0.008 144 236 133 0.7
Interaction
(P53
20 10 0.001 4 6 7 0.01
Error
CV (%) 8.05 6.45 6.75 7.14 4.83 4.42

NSdsysY 50 Jk}‘dﬂm}})‘}&ﬁ!})‘)&ﬁ;@%i4{295&5{5} #
ns, * and ** are non-significant and significant at 5 and 1% probability levels, respectively.
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Table 2- Mean comparison of germination characteristics of sunflower seeds at salinity stress levels
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Treatment - o T Plumule Radicle Dry weight
s Germination ~ Germination  Seed vigor length length seedling
KNO3 % rate index
salinity ’ (mm) (mm) )
0 85b 0.49b 87b 61b 42b 1.39b
e -2 72d 0.41d 61c 47c 37c 1.30c
it
Non- -4 68e 0.38e 53d 45d 33d 1.20d
priming -6 569 0.34f 38e 3% 29 1.15e
-8 48h 0.30g 27f 31f 26f 1.00f
0 96a 0.58a 107a 66a 46a 1.50a
-2 86b 0.51b 86b 60b 40b 1.38b
Koas!
A 4 78¢ 0.45¢ 64c 48¢ 36¢c 1.32¢
Priming
-6 68e 0.38¢ 52d 45d 32d 1.20d
-8 60f 0.34f 42e 40e 30e 1.15e
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According to LSD test similar English letters indicate no significant differences between the treatments in terms of the studied
traits
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Table 3- Means squares of seeds sunflower germination characteristics in drought stress levels

O ks CL» RS S sl é) ﬁb_? T}“ )SJJ 4:(; Ja’u AP?IABL” Jl}b d alyy Jsb A’T;"S/ &;’hdt)}
. . ermination eed vigor umule P ry weig
S.ov d.f Germination % rate index length Radicle length seedling
el
e 1 2670** 0.002** 3665** 1701** 1006** 2.8**
Priming
o 4 2391** 0.08** 2693** 2259** 1355** 1.9%*
Stress
otz 51
. 4 558** 0.009** 172%* 402** 206** 1.5%*
Interaction
s
20 33 0.003 11 26 26 0.08
Error
CV (%) 7.45 7.83 6.30 7.85 6.63 6.84
Loys) 50 Jk::-lda.w);)h@.a})l:@mﬁbgﬁ:j4{:;55-:29} #* NS
ns, * and ** are non-significant and significant at 5 and 1% probability levels, respectively.
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Table 4- Mean comparison of germination characteristics of sunflower seeds at drought stress levels
L . al€ oS
o @l S alr Lo Shian el o Sl Jsb S dsb S oS 0
Treatment e L . Radicle Dry weight
Gort Germination Germination Seed vigor Plumule length seedling
KNO3 % rate index length (mm
salinity gth (mm) (mm) )}
0 87b 0.48b 89b 60b 43b 1.42b
e -2 73d 0.42d 62c 48c 38c 1.31c
mlre
Non- -4 69 0.38e 52d 43d 33d 1.20d
priming -6 55 0.35f 38e 40e 30e 1.16e
-8 46h 0.30g 26f 32f 25f 1.10
0 95a 0.57a 109a 66a 48a 1.53a
-2 85h 0.52b 85b 60b 40b 1.38b
Kl
T -4 T7c 0.45¢c 64c 47c 37c 1.33c
Priming
-6 66e 0.39% 51d 44d 34d 1.20d
-8 61f 0.35f 42e 40e 30e 1.15e
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According to LSD test similar English letters indicate no significant differences between the treatments in terms of the studied
traits
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Effects of Potassium Nitrate on Germination Characteristics and Early
Growth of Sunflower under Salinity and Drought Stresses
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Abstract

In order to study the effect of priming sunflower seeds by potassium nitrate on germination seeds was
conducted experiments in salinity and drought conditions. Location of experiments was Physiology
Laboratory, Faculty of Agriculture, Bu Ali Sina University, Hamedan. Salinity experiment was conducted
as factorial based on randomized complete block design (RCBD) with two factor of seed priming and
salinity and three replications. Priming levels included control and seed treatment by potassium nitrate and
salinity levels included 0, -2, -4, -6, and -8 bar. Also, drought experiment was conducted as factorial based
on randomized complete block design (RCBD) with two factor of seed priming and drought levels in three
replications. Drought experiment treatment included control (non-priming) and priming by potassium
nitrate and drought stress treatment were five levels (0, -2, -4, -6, and -8 bar). The results of two experiments
showed that increasing in salinity and drought stress, decreased germination components including
germination, germination rate and dry weight of seedlings. However, this reduction was lower for seeds
that were treated by potassium nitrate. In terms of the studied traits, at all of the levels of salinity and
drought treatment seeds were better than control seeds. In general, it can be concluded that the priming of
sunflower seeds by potassium nitrate improved the germination components under salinity and drought
stress and can increase sunflower plant resistant against these stresses in the germination stage.
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