S33LaS (858 5SS 5 aloma

ISC 9 L}..LA)J".;—&A&

Sladed 0,5 Jl 5 4 (Astragalus verus) o 68 el (2155 (gLt
"o sl 5b 5 5 geme T 63 e )5 dezms T oY 5 SIS aebl  eal ol koo

Ol Il Slal = Ol et Jlo 55 sl oo «(53,3LES (635 55 gy L3511 a2 ol 2315
Ol o Ol 20l o o 255l o s Sl sas 5 635515 (935555 5 Slaliul”

Ol s DLl 5 0ls i o a5 g0l mamme ake Dl gz 5 (5355l (65555 5 5L T

VFAV/AVIYY (5 s a6 AYAV/PIYY 3l s Gyl

s S

s s S sl Astragalus verus <5 5 ol Ol 53 S5l L gy ool OLLS 5108
asdlae ol OF 2ils 13 (ol a1 (o me 55 51,8 A 55 4,8 ) ool s 4 55 L3l o |8 W g
it 2133l 5 S5l sk Dl 1S Glee 2 OF S5 (Sl e s 4 2l s Ba L
A e bk Ol 1SS s e Dl Bl 36l Al el s s cpl Jal S o oS
MlS b CIB s Ll azealS a5 5 bayds S3ailer oo L Clle 5 ciS e g5 0l e
BBk oels S IV 5 4 s Gk sy i3 S ) oo sSU Sy 4 3l
gl 53 53 IAA 5 mhas e 3BAP pessn oS 5 65l B sl Lot 25 MS CiS Lases s
gl 32 55 IAA Jses58 S 5 LVTMS i8S laes s SBu glbasls sliads; Las ouis
IO S e JLSS iy s oles R L Bslal Sl 4l b B s sl 4 55 IBA
Gl L8 5 CiS Lo Ciliiee glaclale Ll Ao s A Sl b Jial e Ol il 33l Esls
il Pl amalS S 055 5 5 05 ke 5 Bl Jsb 5Bl JRIB L L cBI Skl e )
5ok LIAA 050 BAP 2 53 p 8 Lo 53 55l MS S Jas 53 el A ss o iy (230
gooSle LIAA 23 s oS Fee VIO LVTMS S Jams 53 pliada; doss cp iy 5 208 ¥/7
sl 53 1S (gladns0 s, A5 5 05 Il aesliaslzy o3 Ll e ass ol b ATy oy
55 o3lizul

A sl liadyy odo Ol g o il s Astragalus verus :sals sl o5l

Email.f.zaker.t@um.ac.ir CAI00AVEAY 1 ales dls Y5 S aabls i gt oo 5



(\Y"W b\:..,..:\s' Y OJLQ*: AK OJ‘Q.)) 6})3\.&5 65}3}&3&417}0

s Gt Gl ekias b (2003
Kiani & , Kaffashi, 2006) s,ls sl
lie Olge 4 eslaaly (Asempour, 2012
(Tavakol, 2014) (s;Lus,ls Sl i 1
Shamspur & Motasadizadeh, ) Ll .
o Lle gla i, 5 Ol pe g (2015
Sl opl S aS e eslizal 1S Sl (5l 5
SLOS 85 513 ALEL 2sme s Lol
el ol 1,8 W g

kS M5 s sbesS S
Aoy o B 4 .ol Astragalus verus o,
US2a L 0SS o S 15 s sl o
7] O JUREN VIR UK & SPRCIN o
o Ol S e 5 Sl 3 S
g0 65 5 b 6N gl S 5 0F
an 53 el 0l ool ola a3 aslas
SR P 0t Sl gl s Sladlas
D3y S S5 gle

3ok Dl S g glallas
055
Aol sl 25 sl ) (gossypinus
5 ARl am A s O (Ssilpe
osbital oslun JES L L0y atey a3 3>

Astragalus ) i ol

Ol s e (Tavili et al. 2012)

Astragalus oS 458 3 ol Siale 5 b

YA

VRV
s 4 sl Astragalua O e
5 ot Jela &S il 555 6,5 5| Galegeae
Gole ol 53 oy (HSIn L S YT
Ol 53 08 €58 AY ail o Olgr i
68 YW 5 g Ol 4,5 OYV &S 5,05 545
Massoomi )l wluea ;428 L S is
&) ol 4l Wl osdhe Lo S (2005
5 Sl Bl (gl bl 2 Al
055 SHeS foo M5 Gl Sl S s
(e £ dga il (ols,shs 0T W
(ool elas| Ol 3l 5 Soly s
e el ) Slaair Bl s,y Gble
b al 0 S ) ealite polie o 5 0
.(Scherson et al. 2005) Lib 0 Ol 5l 3 Coaal
Uil s 3l oS s (6 SL g
Sy 5 anw s o se Jalse 0SS Ak,
bt QLS ple 4 el oS

.(Massoomi 2005; Mozaffarian, 1996)

G o3 Cosa S Sl pew ol S
S 058 Sl il 51 IS s L ot
goe ozl (Massoomi 2005) 555 0 )b
st s (bl pee mbe o g o5
«$lwls mbes s Ol odas 5, )5 S 35,0
550 O 3ol 53 0 iS Gdas Jule Ol s 4
Jolo lap S a0l e dl ol

Verbeken, ) s o 3 Ay odias Jpdy

Journal of Agricultural Biotechnology; Printing ISSN: 2228-6705, Electronic ISSN: 2228-6500

S



- e O LMS S b 3 S e S
ety BA ¢S ke sl s NAA ) s oS
SS9 LaulS s (Erisen et al., 2010) Ll
s 5053, Astragalus cariensis 4,5 s
NAA ; TDZL sl 2o MS iS Lame (5
3L glaasla s S a8 w8 w5 s
LNAA ;5 5L5 clls LTDZ o by o
VO )l sl o SYL 5 0p S chle
5 MS S Lama 53 (isaip; p a5
“ ke Y 5 TDZ ) s 0 8 s /Y Lo
Erisen etal., ) Lol <wts NAA 23 535 S
olexls 550 53 TDZ ol it (2011
534S 5 s 0S5 Astragalus schizopterus
s o SAE gl 325 3l 5 A s T Il
STDZ Lads oo MS 28 Lo 53 il
el VOA) a2l slass o s NAA
Yorgancilar and ) A& Ao (€sadpy
{(Erisen, 2011
Astragalus « ,S s e 2053
L. s BA 32,4-D ;leslaal L ;0 adsurgens
53 4 S1.(1999)0 elxs! Ping Luoet al.
sladad G555 23k 5 o Siale s
old plnil Slllas 05 i S 51 an
«S Astragalus verus« S 5,50 53 Js el
| S oS U 5 e ok S o jege 31 S
ol odalie L5 1S Wil o Olpl s s
My 53 88 pl ol Coenl 4 a5 Lo
Sl 5ol als S 3 (ol il b me s d S
DS A3y o ol S ST 5 2SS ele L

14

b slasles sl eslanal L ocicer L.
5 S Al Ssline gladale 5 b s
Aoy oS 3y 0L esbew L as il =
53 esbem b as Bl les s il
S el S s sl b S
Khayyat ) >3 058 s oSl sl 425
Fateh sk > .(Moghaddam et al., 2014
Astragalus «,5 0,5 5> (2005) et al.
S oy g 5 5 se O3l i1 = tribuloides
0350 LAl o e 53 4 4 5 b A3 Ol L
Ol 5 08 53 1, oS A5 age baai S
oS ol ol 5 iS5 s il S Sl eslind
e 2k s il clS g, Sllas
5 o Gl s el S e S
0sS Astragalus nezaketaein LS l55L
3.4 il (2010) EFISON Lo 55 45 5 o0
CiS las (55 A 05 bayds andllas
o B LRl Soalx 458w 12 MS
O o Gowiler JJBd @i b AL~
~atls (6 505 axllas s (Erisen, 2010) Lsls
s S 08 8 S el s gl
L. 5 aS(Astragalus chrysochorus)4s ;
15l o SV el (2010)Hasanchi
oS ke O LMS kS has 4 bg e w
Sy ol 2l
oS 2k 5 IS Wl axllas s
@S5 ws 05 Astragalus nezaketae

3 (d)@ﬁ)ﬁ we=ls £) axls sl Q—ir'-*""-“-’";,.

Journal of Agricultural Biotechnology; Printing ISSN: 2228-6705, Electronic ISSN: 2228-6500

&



(\Y"W b\:..,..:\s' Y OJLQ*: AK OJ‘Q.)) 6})3\.&5 65}3}&3&417}0

s R e sl S il a3 YO £) gles
A bl Gsale Ao s 5, YY) Cl2S
A on e 4 SRbsT pl
L s MS cis laome il glac e
S35 hS 3l e 5k OS HA Siale 6)
S e (555 W6 a5 5 05l
s (1/FMS 0 /TMS MS) s 4 L MS
2 S (T ) e L L
VN G851 e LSS Ao /A BT
wlay Jsb o Gialer dens eyl 5y
A bl amalS S 5 05 bl Jsb
wly  Babai Sl £ b B s e
A ol 1S5 Ve L(FXT) S
S Lmee 5 ad 5 e Sad sl s
Sl BS el s LMS S b 3 4
5V /0) mhv v 2 BAP S8 oS5
5 e)phe 53 3 IAA 5 () e S Je X
S L ciS (1) e S e /Y0
Jsb asle sl sla melyl g, T o2 dS
ol s oLl S O3 5 5 05 s
e Bl YlS - b LB s ol
) S g Osop58 ke (PXY) Jo) 256
IS e b (e 93) (st Sl 5 (mhans
el Jlg s o3 el 53 L
ool s glaasls bl ol s
SIS VYMS sl iS55 L3 o e
BA 5 (i 53 oS e 105 ) /) IAA
L a8 (a5 e S ke VO 5 @ /0)

\

2 Ll e O 2155L olwangs 5 ol ol
Sz andllas opl ol eslinal LS (63La5l5)
3 bl S g s il e
Jolo il gladisain, 51 oS oI55k
A el el s SBas plels
($3b3iln, 5 HSS s Ll e Jash ol
0353 W55 5 olS 4 0 Jsl 5 K owkign

35 ealital sl 3 | oS glaiis

b s g3l

55 A0 5 WA JL s anlllas ol
St 0Ll 53 0l Jle a3 ol ams
o5 onl 02l 3 ol LS el
M 68 S as asb . Astragalus verus
53 Jhul 5 55108 OlalS el | S suis
Al glaydy s wﬂ@z Sl Ol =
i 3l s oS 5 0353 3l e (g5l e
JSU 55 3.8 515 aids Sy ol Sl L
G odoys SO mde So S LA Ve
LA Jadeds aads Ve Ol

PSS s S A nl s
sl Gaieds Sl S L s ol
5 M &L cla..ﬂ osls 3=l lag 9o
dw GHISMS CliS Laes 53 05l 3l 2 O
PH=0/V L 8T awys +/A 5 5,50 ds s
Sos dlpo el lS Glasds il ciS

5 (eSS T Y0e ) sy, cele VP

Journal of Agricultural Biotechnology; Printing ISSN: 2228-6705, Electronic ISSN: 2228-6500

s
&



ol ([ArcSIn/YN¥]x VA ) Jse b 51 eslanal

A

Cou gl
G as ol QLS bl a4 @L:.',
Soaler doss ol s s 1S les
e B Loy S s

A ol pliades 5a ¥ S8 5 e
b 3ol LS wb 7 b B s nlesl
32 SsLS ) LIS s ks
“oslal Latlasl aen 53l plowil (& 5035,
s 5 4 EXCEl asl 55 aesls (g5l
ke amslie IMP®-8 i3l 5 L Lawsls
3Lzl b L1353 s LSD 053 b Laslacs

L e, glaesls Jiags Excel «l, sl

PSR P N N N N ™ | TP PRV L B PRE
Table 1- Analysis of variance for effect of seed surface scratching on its germination.

M)l o il

PRSIt P
Seed germination

3yl as s

<l Mﬂ'” c..a
Source of variation

114739 .2%*
31

treatment ,Los

errorUa=

** indicate significant difference at the 1% level of probability. .l tw s S Jlaz> Tl 53 b e ol

2> Sl 58 5 ol 4 ol e
Khayyat )s5 36 o Ld ol xuSs
5> .l .(Moghaddam and Sadrabadi, 2015
£S5 S

@ S SOy ) guodensl 3l 03Lisl gOSSYpINUS

Astragalus Sl

S5 SR oh Sl eSS s e A
Astragalus «,S > .(Tavili et al. 2012)
S0 Sk H6 ps gl > e cicer L.
5 2ol sl el Gl Ol s
Khayyat ) 55 55 Sl Sled

b > .(Moghaddam et al., 2014

AR

Osds sy 2 Goailr 45 s

A slayde g blie s i edgs Bl
sdalie Ao ;s QA Hllde 4y S5 4l g o 63ls
5 (2009) Arbabianet al. a3 s A
A0, (Astragalus fridae) <8 g5,
5ol Hh Ol S (g5 g0k 0
St o by Godler Aens o i
addllae j3 dd edalie eslaw L oas 3l >

Khayyat Moghaddam and Sadrabadi
Astragalus « S il xS ¢l (2015)

23 Sisle Aoy o i parrowianus

el ks Aol ol o 4 s 32l

Journal of Agricultural Biotechnology; Printing ISSN: 2228-6705, Electronic ISSN: 2228-6500

&



(\Y"W b\:..,..:\s' Y OJLQ*: AK OJ‘Q.)) 6})3\.&5 65}3}&3&417}0

» S il ol Bl s sl
chwﬁ)')lsudasm;;ﬁl.éjw@u
b il mslan Jlin S5 dss S
2 Aoy mhe o L Chle 5 cls
(Y Jsdr) 35 s ome aalS S 035
5oL Ol e il 31 a8 513 LS ke e lie
Bl Jsb ot s Ble Jsb i) 3l el
3 S Y Ol b JolS MS S Lasme
Sy e Sl AP Sle 5 8L 2
313 Ol Sl aglis pizmen () SKE) el
S5V /YMS 5 S MS iS Lass 55 oS
A Al Jsb RGBSl 8L Ol
3 JBMS S b j3 sy Jsb o 2
5 Sl 3 e S Y Ol L V/YMS
Aol s e sl YENS 5 Y0 o Sle L
(Y Js)

Sl 4 s ol o Sle anlis
azealS St O35 Sl s 5L chle
O35 pive &S S a Sl o3y e
Lol 2 55 0 S da ¥e clile 55 Sis
el oy 8 e 07088 Sl

Yy

Astragalus (2010)Erison

55 s
e ke byl Ol = nezaketaein
o Sl el e S S
0 il e Soslie 08 Gl sl S s
3L 30 as sl > Astragalus verus< 5§
s el ol A Ol rlSS s
350 Ssled 53U Sl Jeol laesls il sl
o3> Al 5y Siailsr doss () andllas
ChL 5 S lams il g lan 3 el
Sl aslie IS Sls e 381 ool
L i8S b i e a5 oS 5l 0L
do S L L A S 1 e
S P DAt R WS CRUR SN IR
350 Soled U (Wbl 4
Ay azmalS Bl Jsb 5 ado, Jsb p addlas
Jaee Ciliee = glans sl il a8 s 0L wily
53 ol blaze Jls 58l clle 5 cuS
(Y dsd) g b e doy Sl
S ols Olas bly ag e @b’ RRC SN
Loe Calises lea.ﬁ» O Sl sme BV
syl 505y p ool chle oS

Journal of Agricultural Biotechnology; Printing ISSN: 2228-6705, Electronic ISSN: 2228-6500

S



Q)Jﬁﬁj,&bd@duw§wk@dﬁucj&ﬁ;| o=bsly 4 s Y Jod>

uwg&b};w;‘,du‘,

Table2- Analysis of variance for effect of different medium strengths and different
concentration of sucrose on root and stem length and fresh and dry weight of seedling.
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i T (cm) length (cm)
Dry weight of Fresh
seedling (mg) weight of
seedling
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000037 ns 00309 ns 28 9323 166 788-:5:—-:55 2 w JG-;->='° Cb”d
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# and** indicate significant difference at the 5% and 1% level of probability and ns indicate no significant difference.
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Table3- Effect of different medium strengths and different concentration of sucrose on
stem length, root length and dry weight of seedlings.
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Similar letters based on LSD test at 5% probability level have no significant difference.
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Table 4-Analysis of variance for effect of regeneration hormonal treatment on number,
length, fresh weight and dry weight of produced shoots.
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% and** indicate significant difference at the 5% and 1% level of probability and ns indicate no significant difference.
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Fig. 1 Effect of BAP and TAA on A: branch number and B: branch length. Similar letters based on LSD test at 5%

.probability level have no significant difference
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Figure2- Effect of IAA and IBA on rooting Percentage of produced shoots at tissue culture
condition.
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Figure3- Direct regeneration process of Astragalus verus (A). Cultivation of explants (Hypocotyl)
on multiplication medium, (B) Regenerated shoots (C). Separated branches, (D). Root production
of regenerated branches, (E). Hardening of seedling in glasshouse.
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Abstract

Astragalus is one of the most valuable medicinal plants in Iran. The species of Astragalus
verus is a native species of tragacant producer. Due to the importance of this species in the
production of tragacant, exposed to extinction, the role of seed in its reproduction, as well as
the possibility of its reproduction using micropropagation, this study was conducted with the

aim of breaking seed dormancy, seed germination and direct regeneration of this plant. First,

the effect of surface scratching on breaking of seed dormancy was investigated. Then, the effect
of culture medium and sucrose concentration on seed germination and sterile seedling
production was studied as factorial based on completely randomized design. The explants of
hypocotyle and epicotyle were cultured on MS medium supplied by B5 vitamin containing BAP
in 3 levels and 1AA in 2 levels due to multiple shoot production. Rooting of multiple shoots
was carried out on 1/2MS medium containing 1AA in 2 levels and IBA in 3 levels based on
completely randomized design with 6 treatments and 5 repeat.Scraping increased the
germination rate by an average of 98%. Different media and sucrose concentration had no effect
on germination percentage. With increasing sucrose, were increased the stem and root length,
fresh weight and seedling dry weight. The highest percentage of shoots was obtained in MS
medium containing 2 mg /L BAP without IAA with an average of 4.6 pcs. The highest
percentage of rooting was obtained with 1.5 mg/l IAA with an average of 60%. The results of
this study can be used in micropropagation, gene transformation and in vitro tragacant
production.

Keywords: Astragalus verus, germination, multiple shoot induction, rooting, seed dormancy.
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