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Abstract

In order investigate the effect of salinity and selenium on seed germination of three medicinal plants dragons head,
alyssum and chicory, this study was performed as a factorial experiment based on a complete randomized design with
two factors including different levels of salinity and selenium in three replications. The first factor included 0, 2, 4, and 8
mM NaCl and the second factor was 0, 5, 10, and 20 mg L' sodium selenate levels. Unlike selenium, salinity reduced
germination percentage, germination characteristics and initial growth in all three medicinal plants. The germination
percentage of chicory was 40%, alyssum was 49.1% and dragons head was 52.5%, which indicates that chicory is more
sensitive to salinity stress, while dragons head showed more tolerance to salinity stress. With increasing selenium
concentration, seedling length in all three medicinal plants increased compared to the control. The highest seedling length
(20 mm) was observed in treatment 20 mg L' sodium selenate with a concentration of 8 mM NaCl in alyssum. The
lowest seedling length was in chicory (6.2 mm) and in 0 mg L' sodium selenate treatment with 8 mM NaCl. The use of
selenium can improve germination characteristics and to some extent reduce the effects of salinity stress. In general, it
can be concluded that selenium (at the level of 20 mg L' of sodium selenate) can increase seed germination and seedling
growth of all three medicinal plants under salinity stress.
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Table 1- Analysis of variance effect different levels of salt stress, selenium and interaction between two
factors on Germination percentage and seed germination characteristics dragons head
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Table 2- Analysis of variance effect different levels of salt stress, selenium and interaction between two
factors on some morphological dragons head seedling

(Means of Square) Sl o 5 Sbe

= =
%n = = §J 3 ‘%D
. A B - B N 312 )z
A 2o Y @ 3 A a8 w8 % g
S0V 2 £ ERE g - 9 = Slire
OV 5 b b3 I bz 2 2
5] 7} ~ = =
(75} 'g 3
Q n
wn
Gt S 3 237.51" 166.81°" 713" 435807.50" 423.68"
Salt Stress (S)
Sl
- B 3 10.49" 573" 158" 1404.13™ 15147
R Sodium Selenate (Se)
v 2 Al x b RS
S g r N 9 1.037" 1.35" 0.088" 97.57" 5.793"
{ o Sx Se
2 g 2ol olil
e 32 0.0095 0.266 0.0043 97.57" 5.793
Error
Ol ks o
Sl - 0.756 0.907 2.30 0.71 2.60
CcV
St o 3 0.013™ 0.078" 0.0578" 39067.7" 66.62™
Salt Stress (S)
Sl
s 2.59™ 0.225™ 1.82° 218118.5™ 407.04"
g Sodium Selenate (Se)
[ = ol x i ses
iz o S 9 0.046" 0.003™ 0.016™ 15125.4™ 6.28"
=z Sx Se
oo T olzal
e 32 0.0185 0.0037 0.0124 2163.15 4.44
Error
O ks o
S . 9.40 10.71 12.73 12.33 10.21
cV
St 1.631" 0.175" 0.812" 24610.9" 539.04"
Salt Stress (S)
b " " " " "
B 3 5.502 0.909 2.563 147073.2 432.25
o Sodium Selenate (Se)
b = \:)Ll.le & e
|, 3 e it 9 0.1955™ 0.056" 0.02458 3008.23" 197.81*
= Sx Se
Q
ole T olzal
s 32 0.0571 0.012 0.0152 1593.65 11.46
Error
Ol s o
S - 13.99 15.30 12.49 15.44 11.04
CcV

SRR SE oy Jk}‘ckszj‘:@u})\:@mﬁb S S ik g (NS
ns, * and**: non-significant and significant at the 1% and 5% level of probability, respectively

23 (N0 0) G I L G54l Ao ys o 5 b 5 Sosd A s by e slaesls 580k awlie

N3 e DO 4S5 5 (555 A5 O slasles (0" d3r) (6 S8 Ly S5l Ao s p b
C}Lul_ga\)_&hﬁ.x_w.x_:)f)\(}_ndl:u\‘ syl b sy falST 1y Siale Ao ys 6y A5 aS sl Ol
3l Ay o eSO p gl Caliiies 2ls Rl (S48l Ao p s 45T U s

V¥



VP Ols 3 /F o yleis /Y 41:-/&.)\)._"‘)4."_;)}\.3}(:}194.1}&4

23 ode G4l Aoy @;{.5 2l Ol palS aegus
08 s o Lolen e IS Y e o A Sles
L o Jpm) (lS oLE 55 55 bl )
Sos T o Sl 2 53 p gl a5
S 313 OLE Al g8y Siel e Ao
ot ST Y e e A Sl 5 5 Gialer e
o3 8 edaliis el 2 0 8 oo i Lol e
pro o NS o Sl 53 S5l o) 0 S e
s 8 otalie el ) 0 8 e Yo Lol e
5 Sosd T 14 by e glaesls (5 Sibe oy lie
S 5 4058 (5 6 SIL sepalS b p sk
Slas 53 amalE Jsb 1 5 i el 0L (F )
A S e ¥ Lol en (Uald) ()5 55 Ok
SaopalS Jsb o508 45 e 533 el
ol ook o IS Y g oo A Sl 3 e S
SJTENEPRTEPNRWICHH I [y gl Wi SR
Sz 2 o i) 50 5o o bl 1 el
GemalS b ool SBle 1L (o) 58 el
RS F Jss) 3ls 0L a5l (s e (s S
ol et Y o o A 5lagi 55 a3 amalS b Ol
S I 533 py w12 e 8 e i L
gl sber 2 53 4058 amalS b Ol 0 5
edalin w2 e 8 e Y Lol en o5
F ol 53 (S samalS Job Ol o 5 b 03 8
A eSS e Y Ll e IS Y e
L (olamine SOstl a8 Ul sdaliie o el
Yo bolan e IS Vg n ¥ 5 o lajles
Jb Oln 0 30 Sl Sl 2y p 8 e
ot o A5 Y e e ¥ olas 3 il sumalS
sl & 5 g el 2 0 8 s o ol e
e ST Y e A A 5 Y Glasles L 6)ls ne
S odalie o Dl 2 0 8 e ho Lol pan

A

O, 5 0L le

o ot b 4 IS )Y 50 s A Slad 4 b gy e (OY/0)
Bl ey Loy miectle 2 e 8 Lo iol
23 Jpdm) S 3 o bl 1 ks aey s
ol o) b S Y ge o A 5F ol
S5 o3 ()55 3L S (6 48 s SIL d
s o3 5 i ol EalS S e gl
gl Dl Lol e ()55 25 0ss glasles o
ol F38l e A3 gk o (51BIL 5 5 g 0 gl
03y Giale Aoy Jlf;rf Sl Ol rals aegus
08 e o Lol en e IS N s o A s
Lof Jyds) sulS LS y5 5, Vi.\_uQLLI_uJ.::i
Sos T o Dl 2 53 p gl a5
S 313 0L [R5l lS d 54 oo
ot ST Y e s A Sl 5o 5 Giailer e
o3 8 ealiis el 2 0 5 e o Lol sen
b Ao IS o gz 53 G548 Ao 0 e
o S edalie el 23 e 8 Yo Lol an
3 Sash A5 S by e glaesls (o SSLs aylie
(F Jsdor) (6o 58 Ly (G500 Ao s p b
als ﬂ\j‘)@jd‘ﬁ“)}&)}&ﬂ&}‘} olis
s a1 (el do )3 el Sl )
):('/.\“)L;J@,.ZL;@L;)J\.;@)'AJ!ﬁ Lo 33 p S e
Sol3 e NS 48T 35 (658 A5 Ok Sla)les
T Lol mon oy 0 JST Y g e ¥ glasles b
oAl Aoy w);r_(.uumu O p sl Calses
ol ot s IS Y 50 Lo A las 4y b sy e (JOY/D)
=R EREy-J INFPYRUNUICHE WK Ry Sy Mg IR
231 Jpu) 580 53 ey ol 1 580l i
(38l Lesd et b IS N s e A 5 F sl jlas
S8l oy (65 3L JtalS (6 es 6L L
I A3 F e 313 AT S5 4 s
gl Dl Lol e ()58 25 0ss glasles o
o S8l o s p g o 131G 5 5 p gk



VFoe Ol 3 /F o ylad /Y Ab/d‘ﬂ\)-\aé))u}r)lan\.:f&;

iy 3oy (S50l sk 3,08 3T anlllas

2k G5l S S (et 5 (6558 RS Sl s 31 ke dlie Y st
S 5 o slh 05 b (I S s (SO 5 0 5
Table 3- Comparison of the mean effect of different levels of salt stress and sodium selenate on some
characteristics of seed germination and morphological of dragons head, alyssum and chicory
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In each column means that common letters are significantly different at the 5% level are Duncan's multiple range test
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Table 4- Comparison of the mean effect of different levels of salt stress and sodium selenate on some characteristics of
seed germination and morphological of dragons head, alyssum and chicory
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0 0 32.0d 645.0" 44¢ 3.4 5400.0F 1510.04
2 34.5¢ 737.54 69¢ 3.61 8050.0°¢ 1590.0%
4 10 37.52 755.52 76.52 3.7h 9000.0° 1625.0°
8 20 41.52 820.02 92.52 3.9h 10850.0* 1715.02
0 0 24.0h 686.5¢ 47¢ 3.8h 5455.0F 1431.9¢
2 31.5d 719.5f 634 4.2¢ 6888.8° 1493.14
4 10 32.0¢d 728.0°¢ 644 4.3f 7600.04 1565.0°
8 20 32.54 748.0¢ 70¢ 4.4 8050.0°¢ 1620.0°
0 0 26.08 501.0% 33.50 4.3f 2512.5k 915.0!
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4 10 19.0! 322.5m 25.5h 5.8b 2127.1} 479.4k
8 20 24.0" 398.5! 328 6.32 3150.00 618.71
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In each column means that common letters are significantly different at the 5% level are Duncan's multiple range test
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Table 5- Mean comparison of effect different levels of salt stress and sodium selenate on some seed
germination morphological characteristics alyssum
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DY o) Go 50 S : . L Gas o 54
Salt Stress (mM) Sodium Selenate Seedling Fresh Mean Germination o
(mg L) Weight (mg) Time (Day) Germination Rate
(seed day ")

0 0 157.0i 1.7¢f 12.9°

2 5 439.8¢% 1.6% 14.2¢d

4 10 527.5% 1.5h 14.7%

8 20 604.1° 1.4 15.1°

0 0 337.0%h 1.8% 12.2¢

2 5 352.1% 1.6%h 14.3¢

4 10 388.6f 1.680 14.4<

8 20 536.6% 1.50 15.9°

0 0 222.01 2.3b 10.5"

2 5 262.0M 1.8d 12.9f

4 10 451.0%¢ 1.7¢ 13.5¢

8 20 558.5% 1.7% 14.0%

0 0 201.51 2.7* 8.5!

2 5 233.51 2.1¢ 10.4"

4 10 279.0¢hi 2.0° 10.9"

8 20 484.0bed 1.94 12.1¢
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In each column means that common letters are significantly different at the 5% level are Duncan's multiple range test
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Table 6- Mean comparison of effect different levels of salt stress and sodium selenate on some seed
germination morphological characteristics chicory

oealS oS 05

S A5 e S8 e Syl Job asls Sl G els
Y pr ) G 2 p 8 k) ) Gso 03 04 o Eat
saisis (i SUMSSens  Seetiogby  Gemmtonfa S el

0 0 33.1¢f 10.5° 3316.7¢ 145.1¢de

2 5 36.6%¢ 12.6% 3666.7% 196.4°

4 10 40.8% 14.32 3810.0%¢ 238.7*

8 20 46.8° 15.32 3215.0% 267.5°

0 0 18.0¢n 10.6° 1476.7¢ 68.9"

2 5 30.3f 11.4¢d 2683.3% 130.0¢%f

4 10 37.1¢d¢ 12.1bed 3440.8° 166.75¢d

8 20 44.0% 12.8° 4400.0°* 272.5*

0 0 16.5¢ 8.7¢h 1309.6# 52.91

2 5 20.5¢n 9.7t 1753.3% 99.1fh

4 10 28.6f 10.4°f 2580.0° 165.3b<d

8 20 39.8bed 11.1% 3738.3% 270.3

0 0 14.0 4.51 698.3 34.91

2 5 21.8¢ 8.3h 1556.3¢ 78.1¢0

4 10 28.3f 10.6% 2266.7° 118.4¢t

8 20 34.3def 12.6% 3268.3% 183.0%
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In each column means that common letters are significantly different at the 5% level are Duncan's multiple range test
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Table 7- Mean comparison of effect different levels of salt stress and sodium selenate on some seed
germination morphological characteristics dragons head, alyssum and chicory
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Dragons head Alyssum Chicory
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Treatments 3 % 33 3 % 2 A? & 3 ED 2 5 33 2 33 = 3 B kS g
2.8 5 2 _}ﬁ on ) @ ) g 3 =} jb ”;D 30
38 18 A28 .g 3 = 3 LE XS W\ ¢ Y o
3 TA v MWz Ay g A I 3
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é B »n n 3 =

8 1]

(Ve ) 658 25
Salt Stress (mM)
0 5.7* 9.5% 6.3? 233 2315.0* 147.6* 13.32 8.5% 309.7* 1.6°
2 4.8b 9.1% 6.1% 21.5° 1508.0° 101.6° 10.1° 7.6° 277.6* 1.8%
4 2.6° 8.3 5.8b 19.7° 1263.1¢  92.7b° 8.6¢ 6.9° 241.6° 1.9
8 1.84 8.0¢ 4.5¢ 17.8¢ 1100.3¢  88.8° 7.34 5.6¢ 204.8¢ 2.02
(A 25 k) st
Sodium Selenate (mg L)

0 3.5% 3.64 424 13.84 901.4¢ 57.2¢ 4.64 4.54 145.1¢ 2.12
5 3.7° 8.0° 5.1¢ 18.6°  1361.0¢  94.9° 8.3¢ 5.8¢ 205.1¢ 1.8%
10 3.92 10.8° 5.8% 22.2%  1705.1°  126.2° 10.7° 7.6° 281.7° 1.7¢
20 4.0* 12.52 7.4% 27.6*  2219.0* 152.32 15.7* 10.82 401.72 1.6¢
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In each column means that common letters are significantly different at the 5% level are Duncan's multiple range test
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