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Effect of hydro and osmopriming on seed germination of four medicinal plant Psyllium
(Plantago ovata), Fennel (Foeniculum vulgare), Hypericum (Hypericum perforatum L.)
and Sisymbrium irio (Descurainia sophia) under salinity stress
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Table 1 - Analysis of variance (mean squares) of the four herbs, Foeniculum vulgare, Hypericum perforatum,
Plantago ovata and Descurainia sophia under different levels of salinity and priming

MS) S o KL
Sl et wlee o) Aoy N ool Jsb dsb e, db S0
S.0.v ST Giele Sl sher el aal o opalS
(df)  Germination Germinat Seed  Seedlin Primar Primary Seedling
precentage ion rate vigor g length y shoot root dry
index length length weight
ai;:,.,_lﬁ (P) Priming 2 1910.81** 846.20 ™ 1.92%* 37.45** 8.45** 10.29*%*  277.91**
<o (S) Salinity 3 3658.63** 214.82" 0.18m™ 43.17**  9.49** 12.41**  376.89**
L5 (PI) Plant 3 10626.00**  8774.70**  7.38**  462.25** 44.20** 229.30** 10389.42
ok
gﬂ‘ﬁxw}; PxS 6 314.44** 367.04* 0.17"m 7.24%* 1.62** 2.33** 13.94 1
,\:fx&;ﬂtﬂ PxPI 6 1933.59** 1019.88* 0.29m 49.26** 7.53** 18.54**  217.54**
L% g5 58 SxPI 9 770.19** 907.47* 0.36* 50.68**  8.91** 17.49*%*  2095.81**
ak:fo;)};x&:ﬁlﬁ PxSxPI 18 288.47** 103.73™ 0.38* 5.12** 0.95** 1.81** 19.02m
s Error 96 94.45 403.05 0.15 0.43 0.13 0.24 33.91
() Ol i g (CV %% - 23.45 19.29 18.09 12.94 16.69 17.05 11.55

o)) 50 Jlasd choﬂ‘)b DI sme 5 I3 fme b OS5 4w g %NS
ns,* and ** :non-significant and significant at 5 and 1% probability levels respectively
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Table 2- The mean comparisons of seed germination characteristics of four herb Foeniculum vulgare,
Hypericum perforatum, Plantago ovata and Descurainia sophia under interaction effects of different levels of
salinity and priming

5 -l
- oges, ek TS
(Treatment) L I = = o o diu
J)A:\ja-v\ﬁﬁ): ¢ 0 ).\;4:..; 4’,’-5\:5 -. 2.
_ S Germination 33092 2% Seedlin Primary  Primary
Sl ‘Swf o percentage Germination rate ~ >¢¢d Iengthg shoot root
. Salinity Seed per da vigor length length
Priming ( per day) index cm)
(dS.m™) cm) cm)
_ 0 54.50 ab 27.44 ab 1.16 ab 7.49 a 3.19a 4.30a
ol 5y 2.5 54.33 ab 37.88 ab 125a 6.53 b 2.89a 3.64b
Hydropriming 5 45.00 cd 26.23ab 130a  464c  199bc  3.43cd
7.5 30.41 fgh 30.81 ab 1.13 abc 4.00d 1.65de  2.35def
Y ley O 23 0 60.83 a 28.11ab 0.93 a-d 6.62 b 2.92a 3.64b
' 25 47.83 bc 19.02 b 1.01 ad 6.52 b 3.08a 3.43b
Lo 5 38.16 def 22.71 ab 1.15ab 4.86 c 1.95 bed 291c
KNO; 0.3% 7.5 29.16 gh 26.95 ab 122a 3.95d 1.68cde  2.27 def
P ey O 23 0 36.83defg 29.54 ab 0.77dc 5.03¢c 201b 3.02¢
S 25 41.33 cde 26.18 ab 0.79bcd  3.58d 157e  2.0lef
Lo 5 33.33 efgh 32.78 ab 0.69d 3.57d 159e 1.97f
KNO3 0.6% 75 2550 h 39.93a 1.02 a-d 4.04d 160e 2.44 de

(P</40) W16 (53 gme o35 STl (glatalstin 05031 (ulil p caliin O3 K Jola (slls (sl 0l O g 2 3
Means with same letters are not in each column have significantly different at 5 percent probability level,
according to Duncan’s multiple Range Test.
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Table 3- The mean comparisons of seed germination characteristics of four herb Foeniculum vulgare,

Hypericum perforatum, Plantago ovata and Descurainia sophia under interaction effects of different levels of
priming and plant

B Gl el _ ol b o db 5058 S 0
(Treatment) Sl s B3 . s Primary “ ol oalS
L _ > =L el
Germination o o Seedling shoot Pri i i
£ e Germination . rimary Seedling Seedling
=l oL percentage rate (seed Seed vigor  cm)length length root length ~ fresh weight  dry weight
Priming plant per day) index cm) cm mg) mg)
Ll
) S 36.00ef 11.26d 1.58ab 12.88a 4.74a 8.14a 133.75a 48.84a
Foeniculum vulgare
e
_ i & 79.25a 33.66bc 1.63a 1.93f 1.45¢d 0.48g 10.81f 9.06ed
a9 Hypericum perforatum
o ol
Hydropriming A 31.33f 40.20b 0.62f 2.93e 1.23ed 1.70f 13.25¢f 8.58ed
Descurainia sophia
0 yaul
. 37.66def 37.25bc 1.02de 4.93d 2.31b 2.61e 49.66d 7.66ed
Plantago ovata
o
oo 40.66de 10.57d 1.45abc 11.80b 452 7.27h 113.58b 46.76a
Foeniculum vulgare
e e = 5
Y el S5 , 49.66¢ 19.51cd 1.26bcd 2.01f 1.55¢d 0.459 10.78f 9.00ed
Hypericum perforatum
03 S
KNO- 0.3% - 40.66de 34.37bc 0.80ef 3.14e 1.26ed 1.82f 18.91ef 15.25¢
3 U370 Descurainia sophia
0yl
e 45.00cd 32.33bc 0.81ef 5.01d 2.30b 2.70ed 60.08d 12.25cd
Plantago ovata
o
oo 17.669 4.52d 1.36abcd 5.61c 1.85¢ 3.75¢ 96.50¢ 36.12b
Foeniculum vulgare
e s FINY
el Ol ) 67.66b 28.45bc 1.20cd 2.05f 1.55¢d 0.50g 10.34f 9.00ed
Hypericum perforatum
4—#)3 N /7 }...‘SB
KNO. 0.6% - 9.33h 64.22a 0.13g 3.2% 1.19 2.10f 17.75ef 6.00e
3 1.070 Descurainia sophia
60y piuwl
. 42.33cde 31.25bc 0.58f 5.28cd 2.19b 3.08d 25.91e 12.91cd

Plantago ovata

(P</40) L5 (513 gme So3lis STl (glatals ki 05037 ool caolin O3 &5 ol (51l (sla 580k O s o 3
* Means with same letters are not in each column have significantly different at 5 percent probability level,
according to Duncan’s multiple Range Test.
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Table 4- The mean comparisons of seed germination characteristics of four herb Foeniculum vulgare,

Hypericum perforatum, plantago ovata and Descurainia Sophia under interaction effects of different levels of
salinity and plant

Dles o Jsb o b Jsb _ s 03
(Treatment) Sl Ay Sl Lo O L€ - i sl 505 el
o Germination & - i : Seedling T
Sosh A ol& Germination rate (seed per ’ ) Seedling P;Lrgg{y Pr:(r)r;a;ry fresh weight ~ Seedling dry
- 0 percentage Seed vigor length weight
Salinity | day) index cm length length mg)
(dS.m™) plant (cm) cm) mg)
0 i 52.88 ¢ 14.39 de 113bc  1502a 577a  9.24a 150.66 a 55.11a
2.5 =7 36.00 de 12.05 de 156a  1261b  487b  7.73b 130.11b 51.77a
5 Foeniculum 20.88 fg 51le 150ab  7.94c  270c  524c  101.66¢ 38.11 b
75 vulgare 16.00 g 3.59 e 1.67a 482e  147¢hi  3.34d 76.00d 30.64¢
0 L £ 7844 a 34.06 bed 13l1ab  2.37hi  176efy  061i 12.29g 10.81de
2.5 il 73.55 ab 31.64 bed 128ab  2.26hi  172fgh  0.54i 11519 9.92 ed
5 Hypericum 67.33b 27.00 bed 1.46 ab 1.78 ij 1.37hi 0.41i 10.12g 8.14ed
75 perforatum 42.77d 16.13 cde 1.40 ab 1.56 j 1.21i 0.35i 8.66 ¢ 7.22e
0 S 25.77 ef 37.46 be 052de 3169 1.28i 1.81h 12.77g 9.22ed
2.5 Descurainia 27.11 ef 38.10 bc 046de  260hg  1.09i 1.50h 16.44 g 11.22ed
5 sophia 28.00 ef 44.07 b 072cde  2.80hg  1.18i 1.62h 11.33g 9.00 ed
7.5 27.55 ef 65.43a 0.36 e 391f 1.34i 2.56 fg 26.00 fg 10.33ed
0 o 45.77 cd 27.55 bed 0.86cd  4.97e  2.02def 2.95def  41.77ef 11.22ed
2.5 e 54.66 ¢ 29.00bcd  0.78cde  4.70e  2.37cd  2.33g 53.33¢ 9.11ed
5 Plantago 39.11d 32.77 bed 0.50 de 4.90e 2.12de  2.77efg 46.00e 13.77d
75 ovata 27.11 ef 45.11b 1.07bc  5.72d 256¢  3.15de 39.77 ef 9.66 ed

G Vg woyd

Germination percentage

(P</40) L5 (5l gan sl STl (ghaials dimr 03037 ol calin o <SG Pl (1,13 (gla o, S0ln & g o )3
*Means with same letters are not in each column have significantly different at 5 percent probability level,
according to Dun can’s multiple Range Test (DMRT).
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Figl. Mean comparison of germination percentage in priming x plant x salinity interaction
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Effect of hydro and osmopriming on seed germination of four medicinal plant Psyllium
(Plantago ovata), Fennel (Foeniculum vulgare), Hypericum (Hypericum perforatum L.)
and Sisymbrium irio (Descurainia sophia) under salinity stress

Mehdi Aghighi Shahverdi', Heshmat Omidi™, Majid Amirzadeh™, Saeedeh Maleki Farahani?

Abstract

In arid and semi-arid soil and water salinity, is one of the most important tensions in limiting
production plants. The experiments conducted to investigate the effect of pretreatment with
potassium nitrate on seed germination of four medicinal plants Psyllium, Fennel, Hypericum
and Sisymbrium irio under salt stress on Seed Science and Technology Laboratory, Shahed
University, Tehran. The experimental design was completely randomized with three factors of
seed priming, salinity and plant, respectively, three, four and four levels factorial with three
replications. Test factors include salinity (zero, 2.5, 5, 7.5 dS.m™), pre-treatment levels, primed
seeds with potassium nitrate (0.3 % for 24 hours) and potassium nitrate (0.6 % for 24 hours)
and distilled water (24 hours) and plants Psyllium, Fennel, Hypericum and Sisymbrium.
ANOVA results showed that the effect of different levels of salinity and plant on all traits is
significant (P < 0.05). Also priming effect on all traits except germination rate was significant
(P <0.01). Effect of salinity on germination percentage, seedling length, primary shoot length,
primary root length and seedling fresh and dry weight and seed vigor were significant at the
one percent probability level. Also, interaction of priming x salinity and priming x plant on
traits germination rate and germination percentage, primary root length, primary shoot length,
seedling length and seed vigor were significant at the five percent probability level. The highest
of germination percentage achieved in zero and 2.5 dS.m salinity levels at Hypericum plant
in terms of hydro priming respectively 94 and 93.33 percentage. Seed vigor under salt stress
with hydro and osmopriming showed significant increase in all seed plants other than
Sisymbrium irio. Among the species of medicinal plants, Hypericum, Fennel and Psyllium
sensitive to salinity, but showed good resistance Sisymbrium irio seeds. The average seed
vigor, Sisymbrium irio has a low average, but other species of medicinal seeds (Psyllium,
Hypericum and Fennel) has a high average.

Key words: Germination, potassium nitrate, pretreatment, salinity, seed vigor index

' Ph.D Student of Crop Physiology, Faculty of Agriculture, Shahed University, Tehran

¥ Assistant Professor, Agricultural College and Medicinal Plant Research Center, Shahed University, Tehran
" M.Sc., Seed science and technology Department of Agronomy, Shahed University, Tehran
Corresponding author: omidi@shahed.ac.ir


mailto:m.aghighi@shahed.ac.ir

