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Fig.1. comparison the shape and color and Thickness of mucilage 4 species Ocimum basilicum(a), Plantago
psyllium (b), Alyssum homalocarpum (c) and Plantago major (d).

alllas 3550 13 ol &SN Glady S 50 Lulies 5 5k 158 055 =) s
Tablel-Seed weight and seed mucilage thickness of the 13 studied species of medicinal plants

(MM) 53 3o Calins (@ 2055 6osT por Joe e el PSSt bl
Thickness of 1000seed Place of o ] ]
mucilage(mm) weight(g) collected Scientific name English name Persian name

B

0.73 0.92 Sabzevar Alyssum homalocar pum Alyssum dagd
Agh

1.40 0.17 Mashhad Descurainia sophia Flix weed RS
e _

1.30 1.66 Mashhad Lallemantia ibrica Lallemantia b S
Aglba

0.40 477 Mashhad Linum usitatissimum Flax o

1.50 1.80 Arak sy Melissa officinalis Lemon balm 4ol
PPN

1.90 1.75 Nishaboor (Ocimum basilicum green) Sweset basi| e Ol
ol

2.00 1.34 Nishaboor Ocimum basilicum (violet) Sweet basil A Ol
Al _

0.30 0.18 Mashhad major Plantago Gresat plantain oS Kanl
e Clammy L

1.90 122 Mashhad ovata Plantago plantaine Szl o) il
g

2.10 1.73 Mashhad psyllium Plantago Isabgule AR
e _

1.20 1.10 Mashhad Salvia officinalis Sage HKr
At _

1.50 3.69 Mashhad Salviasclarea Clary sage = K
g

0.75 8.90 Mashhad foenumgraecum Trigonella Fenugreek i
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Ol sl OLas (Y J ) il ylgas 5o @Lﬁ
Ol Joms sn 5 55 @l g ooy 5 51 e S
M| OT Jouily = la dan 53 G54l g

S5 Al A3 (Sl 5:Kka) il 4 =Y S
Table 2- Analysis of Variance (Mean squares) of measured characters

Sl b o) Loy Sl o s Olej Ja oo Solay o SSls
&7 S 4wl S8l
SOV df (MS) Germination (MS) Mean Germination
percent Time(day)
5 Species 12 8355.7** 17.8**
Sas xsDrought stress 14 7184.8+* 53.8**
4& x s Drought stress x Species 48 194.8** 2.7+
s Mucilage 1 9.7ns 20.9**
48 x dwss  Mucilage x Species 12 1031.4** 7.4%*
U5 x Mwse  Mucilage x Drought stress 4 738.7** 2.7**
s x i x 4,8 Species x Drought stress x Mucilage 48 173.8** 2.5%*
L= Error 390 36.4 0.1
J Total 519
Sl ok g 5 (4e0,2)C.V %0 114 117

/A Ju:;-lcla_»): Sl e it gl gae 2 NS

ns: non significant and **: significant at probability level 1 percent

S5l Loy o (P 0) S5 e (Sises
ot 3osn Sba S L G581 Ol L s
Loy DT Jawily falS L (r=0/59%) Cils 5
sbod s e ey als
sl b 3 Splie Calibes slati S 155w 4o
=N T Jedly s el feily sl
ke L g5 wle Aoy MPa) JKLLK.
ST el & gyl gre Dl 3T 555
=Y s Y e fesly s oSl (bie
o35 s S S5 4l Loy MPR) JSKL K
PAsVe VLo a oS Sl s S
MPa) JSKaly & =+ /Y il 53 5 @l g Aoy
S ey 53 55 Al A3 V4 5 PA SV

Lals 4 S (S)l3 gme il MPa) SIS K

ST s buds o) ale Aoy sl Ol o]

33 Aoy AV G SIL s deys VF G ks
Solwldr Sl dey s Sgline aldid 5 4 el
ST Sl eslimal b olg 55 4l doys S e
Lo )s S A i o130l 4N (gl ads
0L iy Ol 53 Lo ps V1 aydy 55 4l
Ssmy p Jds S sl Ol ui.i\}éljiﬁl{)_s do s
(Y K8) 55 80 e S slayd s ol
5o LS50 55wl Ol b se (ow) b
Goleldr U Ghie OT) wals Hlas 5o sls Ol
BRI USRS T R e
B edaspla S il g el
Sl rmman 5 dy Ol olml 5 Pl
oromed (F Jada) )l baw g 58 SVl
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SLis 4 (MPa) JSCb e —+ /¥ (6 josl fanily b oS
53 S LaIBl L esls Ol Caglie (el
Sl Ao LialS (MPa) JSCl e —+/F fouily
¥ s edalie (gl gas Hsb a4 e Sl ys S5
33 65 Al Aoy JalS S gla S el
539 35480 MPa) JSKubKa =+ /Y (g 5al fily
S Sl Lo Sl 5 el Jauily sl

ol gl S 3313 o 6 03 55 8 e s B

Joily (21531 L 55wl Aoy rals il
33 3 g S oS Saajl 65 53 OT
S5 Al Aoy MPa) JSLLEe —+/F il
S5 Bl o3 ML oj kel e LGS el
Y S8 5l Ol dalis 4 S (6515 sne 2alS
Jss zslaw 31 a3 51 1y aadlls 3550 (slaw 81
03 8 ¥ 4k G5l Ly 5 IS Bl L
S 2l S fate ) 135S Ay e Ol o0
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Table3- Classified into 13 species of medicinal plants producing mucilage on response to osmotic potential

JSIE il (8 ol il 4 Jol oS5 45 sl Je.
Response to osmotic potential No. Species Example
Tolerant Joe 3 Plantago psylliurr
moderate tolerant Lo e Joos 7 Descurainia sophia
sensitive Ot S Jemne 3 Plantago major

S Y ey 5y dals 4 Sl 5wl el
Syl SLid 4 les slag S MPa) JSLLK.
ST L)l Ao Pl O L ks
3 ) Ol colowr S S a5 0 53 o
Sl o sls olas il oSSyl 5 (ris
L5 Conlans S onls sl 53 Dl se
= ety 03 el el e Jles!
650 syl 5 4l Lo ys MP) JKLLKs
(il o3 il o Ol 5 ¢ S S5 503
35 MPa) JSLL e —+ /Y sty 53 .25L jtals”
55 s oipil 5 S Kl 50l S5 F
=Y sl 5y edalin g &l Ao ys als
o LS LS 55wl Ay SIS
25 K s i Oy sl 65
—F ety sy Sl Gyl ame Al
e LS s G sl deys JSLK

Sl oy B L ol 48 bl ol

AT TR T PTG S S o
Slas Sl a 68 o 5 fesie (MPR) JSuL K
S ol il C}h“ CL«S 03 &S o3y (e
CJ.E.A d\}.ﬁ) 9 (e Sl 03l LIS C.Aju.c
 (Hosseini and Rezvani Moghadam, 2006)
slods G5 dle sly usky e e
L3S 5 me MPa) JISKLb & —+/A G 1 o iul
Ve VL 5 @l b OLS 5 apemiynl glae S
s S MPa) JSKuL e —+/F il 55 Ao ys
(2 3 5om) Ol s 655V 5 (5 ol L2 4 pslie
9 J;Qf{'{f c‘,i.ﬂ.: cj:.if\é (S sl 20 3l
4 Lol (G 4l SalS de)n Ve BT L s
s S MPa) JSKLL e — /Y il )3 dals
SB35 Groml Sl 4 wge fomd bl
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Gomil B ol 5,iST S se sl
Ol Jow se Jle Ol gims o3ls OLES (g )15 sme il 58!
23 RS RIEL ekl d el
35 2l F K5 KL K — /F (gianl foily
Loy 53 2l P 4 eSKsp s oI5 e slasd
S edas Ol aSsls Olad il 3l e g Ok
(F Jodr) Sl LA S3dle o 5 D g
G o (e F e se ey o B4 L
AT b ol iy B gp st S 53 (el LES I
dler SIpbe sl ¢l ST ol (S5
sbod G5 ale Sl s ok )
Artemisia ) aeys Gl S 5w
Sl Jesly Sl L 55 (Sphaerocephala
Cieen 5 5L talS (PEG) JSONE sl L
S obod boawlie 5o bdlhese g,k
SV ) Sl hoss sy eddlr DL 5
ol edasplis c,u (Yang et al., 2010). Lsls oLis
e S Joos Olje 5 Dhdige Cubus & ol
Lo il Jle Olge 4 55 fse ASdal 5 4 o
8 85 g et ke W) SO pr i
Foshe VA SBhnge Calnd L Ol (A Ll 2
5 Sl sk g oo L soa S o
VY 5 Y hse Coles b S S 4 aeg s
(Y dod) Lsg 0 4 el Lg\.amijf e sk
e 03 Vil 35 Dhoge LS 5 g5 ax S
5 Sl Oljae a2t 53 5 ST (K 5 s
T S e 55 Tl 4
e SLS 5 plaad ) S G b o
DL dalpd 358 plonil Gl gn 5 e glaws S
UL oy 5T a8l rge glayds 87 el

93 7S P ge Ol L (Arabidopsist thaliana)

YA

RH P oS sls OlEs Sold sme Sl 4 syl
JSK8) sl 25 b8 w68 ol gl e o
L 8y (55wl Oloj o ga gy s (Y
ol L Ghie OT) dals Hles s sl Ol
Sl Ol Lo sto IS 0 o 458 il 4 3 50
b5 Bl i b 3l 2als b 8 pls 35
IS K = /) Sl 53 ol slehoily Jlas!
s Oy 5 b Dhemsaslayds ¢ 595 2 s
Glayds o diS sdalie Jalil ()ls pme O
Sl & i8Sl Slss 05yl e
23 Soaler e s 5 S0l Ol L s
Al U Ll (o a5 A sdalie —0/) fily
2 Sgel Jouily b palie SiS o o
(Hosseini and J3L 4 Goys sla V"ijT Sl
/Y Jesils 5> Rezvani Moghadam, 2006)
Sk il 0l hege JKLK
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Sl b S sl jag 3L 5 aldis 5 S
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Y14 caltie o gla S 313 olS &S 035 S5 Wl e ge B

4 by pn Yoo o8 515 085 2153l oS eKm sl Aoss gl Shse slie b s g5 | anylin
S EI33L B 5 g D e 53 Ol el 5 ST Laos 4 45 s g s 1) (28" 5 4l
IV 5 e S ol sy e ge 3 S5 Gl N O Y I IS P
sd SobT 55 5 Ol sloul 53 D go Coerl (Penfield et al., 2001; Rautengarten et al., <.l
Sege 4 aS 3yl Ol Ll iy g5 dle 6l ) Sl Aoy hwse Codo L uomen 2008)

Al oSS 2 Ll 3 1AL G5 4l (3 5 5om) Ol colow S ¢ 285 4,870 )

Caltn o 53 (55,13 0LE 658 03 5 (B 39ms3n 03y 5 (A) Hl33m 30 sy e (G35) (548 g b Jaw o —F U sl

ST Jeiley
Tabled. Mean germination time (MGT) (day) of thirteen species with mucilage (A) and demucilage seed (B)
in different levels of water potential.

sf b ol IS T Joity ¢ s
Speciec Persian names levels of water potential (M Pa)
H20 0.1 -0.2 0.3 04
A B A B A B A B A B
A.homalocarpum g 19 19 2.2 2.1 2.7 24 32 31 52 45
D. sophia ke 27 26 24 1.9 2.7 25 27 35 28 35
L. ibrica S 33 19 32 2.6 32 31 33 31 7 41
L. usitatissimum o’ 15 14 15 1.2 1.9 12 2 19 33 28
M. officinalis sl 25 19 2.5 2 26 2 29 2.7 4 29
O.basilicum (g) e Ol 21 11 2.1 1.3 2 15 26 17 68 28
O. basilicum (v) o O 26 1 2.7 13 29 13 29 26 57 27
P. major S Sk 48 36 46 36 56 44 56 42 56 49
P. ovata il p o el 25 12 25 25 26 26 26 31 27 3
P. psyllium o3 12 1 13 1.1 13 11 13 55 44 57
Sofficinalis o 13 15 15 17 16 22 17 32 31 32
S stlarea S K pr 22 19 25 2.2 2.8 26 35 36 43 31
T. foenumgraecum s 21 11 2.4 1.9 2.9 23 53 19 54 26
LSD (P<0.05) =0.6
(A.homalocarpum) 4. 3.5 (D. sophia) .25
100 - b D es 100 - = 5 Dles
- . PER-NES —h— s o
80 - a0 4
2 60 60
i 40 40
?
:?3 20 4 20 4
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Fig2. Effect of water potential on seed germination of 13 species of medicinal plants that producing
mucilage. X- axisand Y - axis MPa potential levels of water potential in terms of seed germination. All data
were transformed to arcsin before analysis.
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