[ Downloaded from rangelandsrm.ir on 2026-05-27 ]

[ DOR: 20.1001.1.20080891.1404.19.2.3.8 ]

Print ISSN: 2008-0891
Online ISSN: 2676-5039

Journal of Rangeland

Introduction of Suitable Priming of Astragalus kahiricus Seeds for Improvement
and Rehabilitation of Rangelands in Yazd Province

Saeideh Nateghi!, Mina Bayat?, Mahshid Souri*

1. Assistant Prof., Rangeland Research Division, Research Institute of Forests and Rangelands, Agricultural Research,
Education and Extension Organization (AREEO), Tehran, Iran.

2. Research expert, Rangeland Research Division, Research Institute of Forests and Rangelands, Agricultural Research,
Education and Extension Organization (AREEO), Tehran, Iran.

3. Corresponding author Assistant Prof., Rangeland Research Division, Research Institute of Forests and Rangelands,
Agricultural Research, Education and Extension Organization (AREEO), Tehran, Iran. E-mail: Souri@rifr-ac.ir

Article Info Abstract
Article type: Background and objectives: Astragalus species are of considerable importance in
Research Full Paper Iran due to their uses in medicine, livestock fodder, and contribution to the national

economy. Among these, Astragalus kahiricus is a native and well-adapted species
thriving in the arid sandy regions of the country. Its resilience to harsh
environmental conditions, combined with its nutritional value and ability to protect
Article history: soil, makes it particularly valuable. However, many A. kahiricus populations suffer
Received: 03.08.2024  irom poor establishment, often failing to progress beyond early vegetative stages
Revised: 01.05.2025 and ultimately drying out. Seed priming offers a promising approach to overcome
Accepted: 03.05.2025  these challenges by accelerating germination and enhancing seedling tolerance to

biotic and abiotic stresses during critical developmental phases. This study aimed

to evaluate the effects of various priming treatments on the growth and performance

2025; Vol 19, Issue 2

Keywords: of A. kahiricus.

Seed, Methodology: The experiment assessed the impacts of hydropriming,
;llegetillt@nh(t?over, osmopriming, and hormone priming on key performance indicators including plant
Pril)lllitneelg ’ height, ground cover percentage, biomass production, proline content, and
Carboh’y drate carbohydrate content of A. kahiricus. Seeds from three geographically distinct

ecotypes - Saghand, Robat Pusht Badam, and Robat Khan - were subjected to the
following priming treatments: hydropriming with distilled water; hormone priming
with gibberellic acid (GA3) at 125 and 250 ppm, salicylic acid at 100 and 200 mg/L,
and ascorbic acid at 100 and 200 mM; and osmopriming with potassium nitrate at
0.4%. The experimental design was a split-plot arrangement within a randomized
complete block design (RCBD) with five replications.

Results: Statistical analysis indicated significant effects of priming treatments
(p<0.01) on carbohydrate content, ground cover percentage, biomass production,
and plant height. All primed seeds outperformed the untreated controls across
measured parameters. The Saghand ecotype treated with 250 ppm gibberellic acid
showed the greatest plant height (26 cm) and biomass production (65 g/m?). The
highest carbohydrate concentration (34 g/100 g fresh weight) was recorded in the
Robat Pusht Badam ecotype treated with 250 ppm GAs, while the Robat Khan
ecotype primed with ascorbic acid (100 and 200 mM) exhibited the highest proline
content (3 mM/g fresh weight). Additionally, the Saghand ecotype achieved the
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highest ground cover percentage (27%) under 250 ppm GAs3 treatment. Overall,
gibberellic acid priming at 250 ppm, combined with seed scarification, was
identified as the most effective strategy for optimizing direct seeding and restoration
of degraded dryland pastures using A. kahiricus.

Conclusion: Priming treatments enhanced water uptake and metabolic activity in
seeds, resulting in improved germination performance and greater physiological
uniformity among seedlings. Specifically, gibberellic acid priming at 250 ppm
significantly promoted seedling growth indices -including height, ground cover,
biomass accumulation, and carbohydrate content- in Astragalus kahiricus. These
findings suggest that seed priming, particularly with gibberellic acid, is an effective
and practical technique to enhance establishment success and biomass yield of this
valuable forage species under the stressful conditions typical of arid and semi-arid
environments.

Cite this article: Nateghi, S., M. Bayat, M. Souri, 2025. Introduction of suitable priming of Astragalus kahiricus seeds
for improvement and rehabilitation of rangelands in Yazd province. Journal of Rangeland, 19(2): 161-178.

© The Author(s). DOR: 20.1001.1.20080891.1404.19.2.3.8
Publisher: Iranian Society for Range Management

\#Y


https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.2.3.8
http://rangelandsrm.ir/article-1-1280-en.html

Yeeh—eAd) i olo LLS E j o

YIVE-0-TA Sy sl LS

O3 obiw!l &l sbal g ZMol gl o Astragalus kahiricus y9oy cuwlo vy (8 520

JTSY IRV N AR IR LU S Ve

DIl Ol (5509188 s 5 Ghigel eDlinizn Slajls )9S a0 g Sz Sliio s (&8 50 Slinko (i3 (shgh Lot )

Il Ol 15,sliS s 5 Gisel elinin plojls 588 @l 5 LlSim Slikod anshe v o i Slagy Y

Ol eolnd v 5uliS s 5 Sisel elinizd Glojl 95 @ile 5 lafSimr Sliid e i o Slihod (5 (2055 bl st oningi ¥
Souri@rifr-ac.ir : s xS oy

[ Downloaded from rangelandsrm.ir on 2026-05-27 ]

[ DOR: 20.1001.1.20080891.1404.19.2.3.8 ]

ouS

alio wleMb!

g8 aliwd Slol 3 Coal glls lpl o golaiBl g sladgle (ool Sl 5l layeS i dud g alsluw
oz blod a4y a5 conl ol slajl5s 10 8 5ke 5 s0ss 85 sloassS 5| S Astragalus kahiricus
316l el 15595 5 (60l Coonl SIYL S cblas g glasdss (ol e g (S5eleST el byl
25 adsl Jole S0 (B g ead S Gjalex adsl Jolie 50 (09 (oog e (BLS sladisS
) My Sgete 4 Wlgi o0 a5 i (nl S oISl 5l (S g h oo S e 5 e |y (52085
el Kl Hlons sl jody Kpaslyy Jos iS SoS e slalaze o aassS g il 4
Syl gl ale e 50 0aij e 5 0ady Julse 5l e jdy cblas g ad e U cllS ley ol olisS
255 0 Skoc 5 0y slogaSly  Siealy slojloss o3l sl Ghaghy (ol 5 Som 9 e azalS
el A.kahiricus

U1 sl Salyy 99598 5 Kol pgesl ( Sivoal g o I Buod (nl ) iR 9 Slge
oSl aw loyde (L85 15 cy 390 (B 0055 W95 Sliaesn ST s Gdsn Gl s (g do
Ssessn e 1) St yied Jol Giliee slilas <o ol bl 5 el ity bl il
Ve S8l sl gmg/l Yoo g Ve e : Sl ol ppm YO+ 5 VYO 2 Sy ainl) Sianl
el S5 gy 5o Bolas oS slacSsh g5k 4l poad o5 slan S

4g5 gl g adgs (e Dloeg S liee p Sivln A1 009 Jasime bt @S (o) il
Elgl Loy 10 a5 oloyds w0590 S Shg 09 s )0 S sl mhaw (o Astragalus kahiriqus
uls Gelal yacsly KaSh b g e coe BB vald sloydo b anglie ;o wog 43,5 )13 Sicasl
Sloskiul b ausls Comez )0 (upe o 0,5 P0) adsle adgi 5 (ol YF) L ol gl | o iy
4 by (g/100g FW) Y ol jaipe S ol o pidon ol sdslive (ppm) YO Sz ol jlos
50 (30,0 YY) gy duo o liee oy yidin el Cwsds Yoo g Ve e Sy g5l dsl 43 boga ye plob ey
ols lid o Gados cpl 3l ol gl 00,8 (5158 ppmYa s Sz anl jlas Jlasl b sitls Conox

:lio g
sy — JelS alas

¥ ooled 34 al> FF

VEYONY @bl gyl

VECE YN i)y g g )b
VECEYNY b dy G b

5uals glaojly
‘Wy ‘);Xg
‘aL&:)l

whaes,S
Astragalus kahiricus

\#Y


https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.2.3.8
http://rangelandsrm.ir/article-1-1280-en.html

[ Downloaded from rangelandsrm.ir on 2026-05-27 ]

[ DOR: 20.1001.1.20080891.1404.19.2.3.8 ]

o S @l Lol ioren g A Kahiricus 4365 puiins (5,5 )30 (6l ameis 9 0,8os (o s
el 20l ol e a4 ppM YO S sl o3l jlen il

90 5 F3lez Ssat s 00d aly laydy 50 ediilio 5 DT iz e g (38 16 S A
Sl 0090 I Astragalus kahiriqus €565 o Slos dguge axid 10 § Ldilg> b (Sojelgr 508 S5 1eS
b Ustragalus kahiricus) o 5 5 Siweslp Jlesd (Gidgh cpl ;0 sdeliasoa =l 4 asg b
503 5 00 Sl APl Sgne s (5 )l3 g Hb @ PPM YO : lie & sl S ez (50598 5l eoli]
I Sl ity ol 2035 Sl (slyis 5 alager g oy o) G2l alar Sl loaal S
S 8oe gt 9 )l il Suddge (il Cuz ael)lS () Glyieas Wlgioe b lesd (nl 0 )57 a5 Cel )]
4y O)ge (SAS e g S Gblie )3 ohga e S Lulpd 5o el sladsle 4555
DS 8

TN 50 05 Slowl &ile sbal 5 2ol gl Astragalus kahiricus ;3 cwsloe Kool Byre VT F (650 .0 (Dl p oo o 2bUL 100!
AYA-YRY

DOR: 20.1001.1.20080891.1404.19.2.3.8

SWarws © Oyl Gyl o sale razeil 1 bl

1P¥


https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.2.3.8
http://rangelandsrm.ir/article-1-1280-en.html

[ Downloaded from rangelandsrm.ir on 2026-05-27 ]

[ DOR: 20.1001.1.20080891.1404.19.2.3.8 ]

oh)Swp g b /... &1y sbial g £l gl Astragalus kahiricus y9dy cuwlbo Kcws |y (B y%0

5 O e BBl pley ol olisS cely Sl
Sl Al e ;0 0 pd g 0y Jelse 5l layd cblis
S losku SLSSS I (S 0gh oo azalS
Sgate |y oS LS azel )0 5 beazal Sl il g )08
Sl p Oz 5 (FA) Sl jo Sl wddu
S i Ol oS ae b ol e ol Ygens ayd
sanlp S gdy Gl ead iz ol Gl
el B 1) Salex Sl G pleeedon 5 (Sioln
b Sy y5kate a5 Sl slojles 050 s
w2 9 b llpd o op azalS ol g Sialexr o
oS e (1) WS o 8 eolail 850 s Lyl
©OpS 0 R Silsr b Lo ;5 00l iy,
slah)liS e dlyz oais mly laydy S
weo s ialidl el Kol a5 ol 1 51 S calisee
35 (o0 yh O G g Siallsr (SHISH g Sy
¥ @ O e JWa azalS 5o LEl(Y)
(V) cewl dils 3890 0 ,Sloe |t 5l 0 Y50 Jelse 5
slo)less )*’l’ (VTY) oL 5 5 8L Geboss )

5 Semlpsenl (Sislpgynee) Soely Gl
g5 azalS adglad; g Giailex p (Shemly 9090
SoleleS i bl b o Astragalus brachyodontus
dy Saglyy a5 el ools lis ol el oals sy pe
Sl 05598 5 Sl pgenl 1 oslitul b ogga
) azals b, 5 Siailsr (pzres B ok 4 Wl o
Sl gladlas ;o (Y+1) oL, Ken 5 Slas, aisu Seup
sloydy azolS ad) g 4y Sl Alids slaghs)
Astragalus cyclophyllon, 5 4565 aw ;o a8l Jlg;
mls Wo,S ow,yp |y Al siliqusus and A. Homosus
g Sl gy 5l oolatnl b Kaaslyy a5 wlools yLis
Sy g ok 4 $Fhe b 4 Wigee Spelpgen]
dolie jo am olisl asl Jlgy sle,dy jo 1) axals
@ Cans 4. siliqusus 4545 10 Slao Kl dadisS o
Geid 5l Jols bl ol 0ogr yiion K0 d4isS g0
@l glacdale Slols Hlas (Y- YY) o) Ken g (5 gm0
455 aalllas 9)50 Slie (sloi p b Samly (9090
ol Slo gme o Ll Ll 5l Astragalus  squarrosus

Olree 69y » Swouly Slaanzals bl lis) uen

\78

doddo

5SS Oleseds (Astragalus kahiricus) o (68
S § St gblie ;0 died)l glbsle slowssS
il g Loy g (S 4 Vb Cuglie s 4y jeiS
@ wsS (nl ol 10,95 5 Glotag Coenl 51V (slaydss
S 55T 5 bl 5] (5t 3 03, ok
S oo ol (5 55 GBS @l ol g dnmgs 5o

Gble ;o plalS 3ase jlaul coonl 4y azgi
oRlPl g cllS Glaty; See (SiSaes 5 S
ol 5 ik Sacaglyl oz 31 3alr ams
P a8 i Ghsy Se olea 0 Sal el aie)
9 )l 35 0 (k29 JB Hsb 4 Wl oo s)0leS
Sl aiile dae Cois Lyl il )0 oh9a LS 0,
Al e Sidaes  Sis

5 Sl et ot Sy b Srpaily o
O Jem (S90Sl @ cge
hee Sis pln ) lbazalS Cuglie S99
oS (o8 55 w5l (pladisS sl ohusar pol (nl S o0
Vb Sl S oo Gy, e S Ll o
(5 085 h 69y Sl Jlesl bl o555
9 O e 53 & e o Sialsz doys Sl Gl oo
5,5 Shls S wilye jo oS Ldnal e Cules 5o
sl gloans o (JLSis oayay olas 4y a5 L .(VY)
S S e & i LS 4 ke oS
&S g,Kal, (Y-VY) o), g digguw Cuwl 0asd F
e SaaisS yie il g (Siails> dgage o Wlgn
OGPy Sy Sl oo Sl 4 (55950 005
U 4 5] gladle o a5 cad S 5 UG s
azalS adgl ab) g )0 (Siailex sgme 0 ol Jemilty
ol slo )y (F 5 YO) sl 45,5 )5 azgi )50
SFSeles 5 Jm e Gialyz cgam ialy Jsb 5
Ar e Gl gl sladle 5 waase plis 355
sd 5l Feslie 5 S it b
ol (V) st ol e slaals Sl easlcwsoa
e Slg3 oo azal S jlEul g )0 (b e Sae e
gond S e polie g ol Cix o lag] iy olis
o (VF) 3l ge (BSwe |y 093 598 5l i oolazl


https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.2.3.8
http://rangelandsrm.ir/article-1-1280-en.html

[ Downloaded from rangelandsrm.ir on 2026-05-27 ]

[ DOR: 20.1001.1.20080891.1404.19.2.3.8 ]

5 @ dblobs) wjls i Sialex Jeed 9 S
ek b ser adllas o (YoVY) ol Sen
65)).5‘) (‘nl‘j‘:\c” AR s\” ‘a')w‘ s_iJ)..u.}
4S5 80,5 oy Stevia rebaudiana 555 V) Siale>
Gl s Dol alizes loaiss o ol las s
(VA Gl 5 0pd ClISS byl Gialle |,
Er Al Gl gleaasly Edss o
el sl les ),.)b s (Cynodon  dactylon)
IR D90 by S5 9 S s del (Sl
Sl jles s 5o (LS sb a aS ols L s g wisls )3
Seledloswl goadale b qailues i oolazwl 5550
Code Jl s (i 0 p)5 (o Yee g Vee o)
sob Al e a4 Jailer slbaasly
Sidlez L8, dee 5l (S g0l Sladsd bl (S
Sl g (Galez 75 cazmdle Job wds ) Job s 4y
Ll 0 f“"‘)" )5;\.3 3o 4.J5|
Ol 5l eblas o 68 i il slaaisS s
g sximo il (glaisS £9i (S 03 (S g
6oL Comenl 5l oS b adsle wdei Coled [0 g (29l
bl g GlsS o5 Ldoay iz pl el o a5 5
Tl ;0 gy Syg0 4 dug) Bl glgil o 6 )5l
$3eiholo Gl b lagsS ol asdly (57 ol
Lol gl gl 0 S G LondS Goyb 5l S
(FA) wilowss g2 po sloolliyg, (iug, Jumily Liulsél
(%o GpiawsST 0 e Cowal 4 azg L
o5k Wlg oo b i (hs; S Olsrear jh Sieln
2 ohgd (LS ab; g LEl Se 0 ey BB
Fho Siddas 5 Sis &5l e wiile e cos Lylyb
Bl Gl g ol jo g,y ol 65 )5 45 ail

L gy 9 9lge
axdlao 8590 gblw wlasic

G Yoo j0 adlgog oliwl jo slailaie :aidlu adlaio
bl laize o liie B)b 4 wtle 2l 4w

\py

1F+F ¥ o lols IR 0y90 c @ 0

squarrosus 435S gla )l ¢ odei (il «Dljaee S
30 0 Ll g doys S sl e oAstragalus
3 sor Ope sy ol (n i lial GuiioS
sl Sy 5 el Skl sla Ky (90,50
2 OF)) Ghlen s Sl (cage s S )1
plesl Sanguisorba minor § Agropyron intermedium
Skt 5 SNl o e 0ud mly slayd
Sy 4 50 g Ladllyx oanb (ool it (SRS

ol 0090 5 oy 0590 sdigS & Sles
,o «Cassia siamea o Cassia surattenesis :Cassia 4s5
Vooo 900 ) v an ;0 Sy ol o a8 J
351 0l 39y Casles FA Soe 4y (i j0 05 o
3= @ azalS Olas plas o Csurattensis oS ols L
Aol g i 09 C.osiamea | iy Sy g
b g cudls azalS (olos Sgne 5o (soter S S e
C. siamea g, (i ;o p,5 oo Veore) 5l oolaisl
4 ‘5“.}9 oole )| ‘)"‘)‘9)6" 0l M‘f 5“"“""‘ Lglib).).) as
s Low g SBT ol 58 6 5YL Caglin g 00,5 ool
ol (V) ol)en 5 ol coess Laiil il
4 e bl Hed Siealy 9)ue g gel &5 dioges
Il 039 9 4y 039 sl plodl Jobo adn; Jobo (al33)
sloosisS @il (L jd 505 mln 00 S (o0 (20
Sl ied kS Wl oo ey alex 5l aLS 02,
I, Bromus inermis) Sesiy ale odid ,u slbo,d
e gradale o e Sl ) aldl s sae
Slad, oasS pedas ol clalé g 0gd oo Jol>
Vsors sl Sy b Hd 50,5 walpy 0yl wgSae
1) 00,0 gladn ) piagn A, (D e a3l
A Comd Jood Gioli8l co b g odle oyl Jlas
Sl booad mln jod 0gdise (Sumipd las
osShes 5 Saopm 5 ) (Sam) 9 (25 Sl
et 3l el Sl OA 5 V) waoee al38
P LG e &5l (Bl an) Glagsese


https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.2.3.8
http://rangelandsrm.ir/article-1-1280-en.html

[ Downloaded from rangelandsrm.ir on 2026-05-27 ]

[ DOR: 20.1001.1.20080891.1404.19.2.3.8 ]

oh)Swp g b /... &1y sbial g £l gl Astragalus kahiricus y9dy cuwlbo Kcws |y (B y%0

Flod o0 4B 0 N0 g ad B Be 5az 0TV 5 B0
S ¥7 Al Sk bawgio e g K23 505
5 ddlaie aw o LJle aLS ey cul S LS

(Haloxylon persicum) £l aiile diwy awls LS g4

o9 i
skl claxie .cwl (Stipagrostis  plumosa)

(Calligonum  stenopterum)

ol Astragalus kahircus 455 135 5 59l aoz  Slishios

el oo SIH(V) USKs 0 05

a0 VY g B0 Job ail 00 54880 VF 5 ax 0 ¥
JEVYES gl )| s Jlod Loye adli 10 g 4B s TY
Oliee 5 Sis g )5 aihis lyn 5 ol ool @S

el il Ve LIl Sail bawgie
Slaie ;s 555 ol aw (S35 9 bl adlkie
S5 s A YYD 5 aids VY 5 az 0 b0 olilas
Sro Voo gl oadli F.) gaado¥e a0 VYV
Ole 9 St 5 0,5 adlaie slop g Ol ol ool &8l

el i o VF GLILe (Saib lawgie
2 bl 5l B8 sk A o ipbiciy bl adlie
Job 4l F7 g aado YV g ax,0 ¥4 SLil e laie

53"0|'0“E 54’0; 0"E 55'0I‘ 0"E 55'0;0 TE ST°00"E
o b .

£ . i % =z
z
S
&
z
z s
= wooub 4 gloaat ;
ig- ) § St S0 8

2 C:E Ay ol

Km
0 20 40 80 120 160
53'0,'0'E 54'€)I'D'E 55°I)I'O"E 56°0I'0"E
339 bl 4o Astragalus kahircus &5 13 (g y51 g (o lindizns (gl Lw 1) JSCi
39S | Jolis Astragalus kahiriqus alisrs o565 aws G 9

=R e S g bl g pbl cuiy b, wicls
) Sal gy s Juls Sl sloles 4 b e
YO+ 9 WO iy 090)92) Sl (990592 (ke
Oy g Mg/ Yoo g Vee (oLl (50,90 ppm
Ols) Sl gl g MM Yoo g Ve e 1oy 55l

el (22 )3 + IV g+ /Y by

\PY

elsi gl slo Sl 0 el A1 25

Alids Comex aw Shaes S g Gdsn Ol (b
plob ey bl waels bl o Astragalus kahiriqus
3] 5 30 4 sy ) b ol ol By
O 5o Bolai Muls slaSsl 7 b LJB Ho oDl colol
@ bgye (ol Gl S a5 &0 ooy ad el 1SS


https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.2.3.8
http://rangelandsrm.ir/article-1-1280-en.html

[ Downloaded from rangelandsrm.ir on 2026-05-27 ]

[ DOR: 20.1001.1.20080891.1404.19.2.3.8 ]

o3Il agilb BVO Zoe Jsbo ;o yegidy iSel b dg
A (555

doe Jole slacliamg S g pSoslal sl
olas yd oo <1V 28,8 Aol gy alie 2l sl
05 ke 10+ oo ags o3l gl ) Lo Y L IS
(0,5 VY sl Soppdlpns b Ver b gl
Oher ol plom ;0 aiBs 0o Jglxe (pl 00,5 bl
25 gy il b O @iz [l s 0l 00l )8
s ol sl Jlaie 5 2015 el FY 50 Job
(Astragalus kahiricus) g 495 S0y ygoS 28—

Sloydy (505 (5 455 6loyds (650 ez 5l ey
Sl il clog, Sl solisl b 5 o5
oolainl Cow o ilg bl y g (SWle 20
g Loy Jleel 0l b j0 (soiiat onlpln 058 0
aS aid gla by, alex o oleerd Slge 5l ool
a8 ooliitul byl (So3ede b Slo> (0,5 Bib » sln
()
wosls ;LT

SPSS 138l 65 5l eolitul b sowl Cowsas (slacols
uﬁ”)—l L) Lmolo U‘i’L‘A A..W.:LM 9 QA Jm.l?u 9 =U)7u
Al plol (Sl slasals s

5,90 Slio il yls 4525 5l sdel Cawsds gl

i 59y 2 Sireln ol LS (V) Jgoz 50 (o) 2
Olee )] g (Gils) ewyp Sy Slae
Astragalus ) ¢85 alize ldosrer Oljoing S
)..;L ao,0 S glas mhaw jo ey ou (kahiriqus
Sy elgil Jilaie 31 paizmen (ol alils (g4l cxe
22y Sy slb gl ;0 (ol n 69y 2 kS Cone
Sogime Slao plo jo g ol las 1y g )ls ge Dglas

LS9

\#A

1F+F ¥ o lols IR 0y90 c @ 0

S boydo s e o 0dlimlp sl ) dy cunS slaieay
leo ;o g (YW o V) el A ie 4y S 5l 13 54,
iz loylas b (0, Setle az 0 YY) bl Jyane
@ sl do> 59, B 13 5l g Wb mln
S alolddl o] rbaw Cogh ) Bl g celw O S
AY) ol
S8 O 58 a8 35 s s Ll cusls 653l
55 o il alolh g e ¥ o 4y colS L 0 ol
b3 52 695 20 5l (e0d mln )30 Jold 59y ) G5
O o 0 clls bghs alold 5 b gile Yo clls
Voo =8 o ol alols 5 o 5l e il O
B %005 31 525 ol acly ot alols 5 351 n o
ats g ooy Sylwoslel Slles ok aid S Ll s e
ol B alol 4 cilS glackys, sbyl 5 e
Do a9 oty Jad Job )0 550 slacale Lol o
Soy0 LS 93 gy Jad Gl yo 285 el (s
ol e o o 5 Sl Loy gl 5 iy
10005 s B b 4 Jelome slotljaieg S g ol
drng S paiz ol 58 5l ol xSl sl
3 duo,0 A0 Jeibl i Lo O Jleslinl L) S p )8
o 0 3l Jolore VL Caand g onsS oz (sl
Jslme s ool 0o s Vo Jgilbl i oo O U ] S
Joe) e yile olKiws o aiBs 00 el Cawows
S8 pm YO« e b (Ll &5l chermlez230A
Bl Coond il 5l ale 5B 0 S oz 3l el o0ls
Oddan Shle e (10 128, S (g gl el
el Vo L1, S350 S0 o e 51 2 e 5,

Ol 2 Gy (5 Bpme Sl O g 03905 (525, Shaie
eSS sl Sl 1 Lo (30538 51 ey s 5L
oo ol plam ,0 @i s FO Gae 4 ) 02 g ol @
Oz 2l plax jl ladigas (30,5 )5 5l Gy 285 )8
L g o038l bl o3 il oo Vo gy (0,57 S
09b o3 5B 9l elgn B aiad bglie (Sl ¢y 5en
Ol o 9 250l oy (98 Sl 4 a2 B0 Ve ndiges


https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.2.3.8
http://rangelandsrm.ir/article-1-1280-en.html

[ Downloaded from rangelandsrm.ir on 2026-05-27 ]

[ DOR: 20.1001.1.20080891.1404.19.2.3.8 ]

oh)Swp g b /... &1y sbial g £l gl Astragalus kahiricus y9dy cuwlbo Kcws |y (B y%0

Kons |y Wyl 13T s Astragalus kahiriqus ag5 iz bcares vy 30 Olio il lg 4355 ) Jgoz

Factor Source df Mean Square Sig.
speices Y VOY/POA DARR
priming v 0+ Y/TAD e
R £ VATV SO
: (Ea) A YYA/AY) RS
Height e - VAR oyk
speices * priming
(Eb) AY FAIYY
Total Y.
Corrected Total A
speices Y \YAF/PYY SleNYE
priming v YYAAFYA e
R f AAAZATS SYeY
. (Ea) A YYZIAVY JYEDS
Yield
speices * priming \F FEIVY oo 0¥
(Eb) AY YVY£IYYA
Total \Ye
Corrected Total A
speices Y AAIEYY NIRTAS
priming a OFFIYAS e
R ¥ FVIY - Yy
(Ea) A YaNo- O™
Cover . o
speices * priming \f INTING R
(Eb) N £ \V8
Total Y.
Corrected Total A
speices Y FV/00A SIYATS
priming v FAAATA e
R f INTAN 4 BAGY
(Ea) A YE/04- L[eqADS
Carbohydrate e - AVIF Y
speices * priming
(Eb) N FY/FAD
Total V0.
Corrected Total VFq
speices Y YAIF-A e
priming \ NINE Lyans
R s < IDVY LYEY
; (Ea) A JYes L VYYE S
Prolin . o
speices * priming \F g IR
(Eb) AREA < [£50
Total V0.
Corrected Total V¥4

Olie (ieS g Sl M/l Vv 50 b sl Sl
el MM Y e S8l apnl b Sl 4 bgye
Astragalus 4s5 adgs (52518 5,90 10 a5 g0 pdy
S jr L Sl a5 by o 3yl 5ue (0 yiiecn kahiviqus

50 (e pas NS 0 gehaw 13 g o dime Jlas! * Y mhaw j0 (o9 o siae Jlexs! ¥ ¥

la}

(A 53 sla> {(Eb) « Lol slas (Ea) )55 R

G5 oyp Oy Slae Sle anlie @l

50 @it slol )...>L cos Astragalus kahiriqus
ol Hlis s cw ) g el odls ools (L (F LY) USG
Sfes Glie (i (een s Slao (eled o
9 ppm YO+ sl Sy b Sy 4 bgye


https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.2.3.8
http://rangelandsrm.ir/article-1-1280-en.html

[ Downloaded from rangelandsrm.ir on 2026-05-27 ]

[ DOR: 20.1001.1.20080891.1404.19.2.3.8 ]

1F+F ¥ o lols IR 0y90 c @ 0

5 JBSa o p,5elS OAc ple L ppm YO- al
0,8 i LS 50 0,55l S FY - el SOl

60

50

o~

E30

(=]
20
) I
0

250 ad Sl ..u....:\“a....‘x Shadnain 0.4 Sy sand 125 Sl Solan Sobedie b ._<..U,s._‘»h_‘» .s...u,s._‘u....‘x
200 00 20

OS18 y903T bl p cilisee slamly il cow Astragalus kahiriqus 665 o5 il dulio Y JSCo
do o VY ol Sdeidls g 0o )0 YY 4l L ppm dolie [ouSB 550 0 (V) IS0 @l 4 a>g L

A5 s Astragalus  kahiriqus e85 U ide SNl
VO« ol Sl ez b Sl 2 g yo Gl Gy

25 ¢
20
b
15 bc
cd
cd

10 de de

I I I |
0 I
VORI JOVSRC SCTUR VOR[NV SO VUV SO0 VOR[N TE NOESST STV IRV SRE SSE W [NV R JUE SRRV
Yo. Yoo ¥ wa Yoo Yoo [

9]

OSS18 oyg03T bl p aliso sWops !y ,..ﬁ: Cxi Astragalus kahiriqus &5 >0 gy oSl s o Y S


https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.2.3.8
http://rangelandsrm.ir/article-1-1280-en.html

[ Downloaded from rangelandsrm.ir on 2026-05-27 ]

[ DOR: 20.1001.1.20080891.1404.19.2.3.8 ]

oh)Swp g b /... &1y sbial g £l gl Astragalus kahiricus y9dy cuwlbo Kcws |y (B y%0

SooyaSinl dewl o g e Zile Y ogas (i g eS dolde ;9S8 0y90 40 o plas (F) S8 mlbs

25

Cm gl
-
;

=
o

(6]

290,5 oaalie Yoo O i Astragalus kahiriqus 455 gl .Sl
L ppm YO+ el Sy b Simlp 0 bgoyo oyf3e
5 FreSle VY sl Selendlo 5 e Sl VY ()5

5’\’ 59 9
7 f f y* ,,» s _5,3,:’ ._%,:z

N

SS18 oyg03T bl p aliseo Gloasly )...,b coxi Astragalus kahiriqus 4¢5 £l )| Sl s o :F JSCo

gr/100 Y# i Lppm YO« ol S e L ol s 3,90 40 S Canl Cllae ol sLsS () S b

30
Y 25
o)
48
:? 20
s
e 15
J)
E 10
)
=1
= 5
=
=
2
0
&

299,5 osalie grFW 45 Oloee,S e 5 Sle  awlis 550
& baye e opyiia Astragalus  kahiviqus

a
b
I cb
;7
S v N \«z \' \z
S &”’ e .&f .aﬁ-“')

\4d
o k R\ o < o

OIS 9031 bl ilisee Glams)y 3G coxs' Astragalus kahiriqus 495 &) you g1, oo uSileo dun lio 0 JSi

14!


https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.2.3.8
http://rangelandsrm.ir/article-1-1280-en.html

[ Downloaded from rangelandsrm.ir on 2026-05-27 ]

[ DOR: 20.1001.1.20080891.1404.19.2.3.8 ]

VIY S9as oyl iue (9 oS o MmM/grtFW VY (]300 Lppm
el o] Cawots Yoo ooy 98l ol ;o Mm/grFW

1.8
1.6
1.4

Mm/grFW g 5 Ol 5

YO+ sl Sy Sl 9508

1F+F ¥ o lols IR 0y90 c @ 0

duglie ;955 0y50 0 wls Hlas (F) S mls
Astragalus  kahiriqus a¢5  dey e Xl
VO sl Sl b Sl 40 Bogapo (s (0 i

a ab
ab ab ab ab
ab
1.2 b
1.0
0.8
0.6
0.4
0.2
0.0

Y0 s S pn Voo Sy 98l agun!

OS5 9031 wlw! g i (ol ).J‘b Cxi Astragalus kahiriqus 4565 oyl y 3l 30 (S leo duny Uio :F SO

4 bgye o, Slae liae oS g Canl Voo Skl
Al 90,90 b Siayln jles jo ploly ey bl aidlats
Wl plas blite 51 mls sl sogy Yoo S sSe!
S8l sl @ Lgs o gy 3 Shee Gl 0 e
Sl bgrye (g yieS g plobiiy ddlaie o Voo g Ve
KVOM RN 7S Y JUUCSRRVOM I ST R GUK oW

el 08gp diél adlate ;o Voo Slodlo

\vy

blgrer o Sy el bline S @l ou)n

Py a8 @)l ) 50 Sla Sy ol L
anls gl )i b auslio ;o g a8 3 )18 Siasl )y gl
s elel 5 (V) Jguz) sl (ghlo sne O
g sl adlaie ;33 Shoe lime G yiin pol> G5
S5 g Oldeeg S (ide el laShy 4 by
Sl g YO+ Sl oz sl 9090 b Sy jlod o


https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.2.3.8
http://rangelandsrm.ir/article-1-1280-en.html

[ Downloaded from rangelandsrm.ir on 2026-05-27 ]

[ DOR: 20.1001.1.20080891.1404.19.2.3.8 ]

oh)Swp g b /... &1y sbial g £l gl Astragalus kahiricus y9dy cuwlbo Kcws |y (B y%0
Learos 9 Sl glgil o 5l gulo ¥ Jgor
51 s ew,l g Oieigy o yd Ol yoad g yS RIT
b2 d Pler
(Cm) (g/m2) () (gr/100grFW) ~ (Mm/grFW)
sl osn ygs e #02 Yy @ Yy ebed y bede
YO S s
é)lt"‘ L YY abe OYIY abed VA/S abe v. bedef \ bede
(5)L:-.'1 9N Yo abedef (e abedefghi VOIF abedefg XY, bedefg \ bede
Voo Soledls
LS)L:!] L‘ Y. abedef FEY abedef \o/8 abed VY2 bedefg \ bede
G)L:ii D9 VAIFY abedef £ abedef VAIS abc 10 bedefg Nz cde
Siaslyy 5y000
tS)L:!] L‘ WY abedef YT abedefghij VY bedefg V\/§ defg N7 cde
(5)L:-.'1 Ry VAY abedef £1/FY abedefghi VYW bedefg \Y/$ defg N7 cde
< 1¥ Sirasl gl
Y ) oy bedef vy )y defehi yy )y bedefe \§/5 bedefe ¥y e
il
G)L:ii D9 VY abedef fv/5 abedefg V&Y abedef V& bedefg LYy €
YO Sy
STl pypcdef yy fehi o/ cdefe A ofe e
(5)L:-.'1 Y WY abedef ¥\ bedefghij \YY bedefg XY, bedefg i) e
Yoo Soledls
é)l:f-!" L Yoy abedef YY/$ defghij A cdefg VY defg Ly e
G)L:ii Og VI bedef \ ¢ efehij y cdefg q defg ¥y e
Voo SapeSal i )
Sl \y abedef v cdefehii qs bedefe Vy defe ey e
(5)L:-.'1 Y X abedef Va8 defghij sV cdefg VEY cdefg ) e
Yoo SaSal i
I ol v fe s 2 Yy e
Sl e vy ebede g abe oI5 YY)y ebe y abe
YO Sy )
T )y abede Ygi5 @ YA @ y abe
(5)L:-.'1 Y VE/8 abedef £y abedefgh \§15 abede XY, bedefg Y abc
Voo Sledls
é)l:f-!" L VY abedef (1% cdefghij \Y bedefg VE cdefg N7 cde
G)L:ii D9 VY5V abedef £E/5 abedef VY2 abedefg VY bedefg v abc
Sl 5y i
LS)L:?‘ L‘ X abedef Yo defghij sV cdefg QU defg v abc
(5)L:-.'1 Y [ abedef Y\ defghij NG cdefg q defg Y abc
o F Sial o
i é)l:f-!" L Vo abedef va cdefghij V.8 bedefg VY defg Y abc
o b, .
G)L:{] D9 q abedef \Y/$ efghij A cdefg V\/§ defg v abc
YO Sy
tS)L:!] L‘ I3 cdef YV/$ cdefghij Ve bedefg VWY defg v abc
(5)L:-.'1 Y \/§8 abedef Y\/$ defghij NG cdefg V\/§ defg Y abc
Yoo Soledls
Sl gy cdel Vo fehi ¥ ofe o <[ ode
Skl g gy cdel yy fehii A odefe ).y defe \/y bode
Ve SpeSal
tS)L:!] L‘ /s abedef AY ghij % cdefg AlS defg Y bede
Sl gy odef vy b iy defe syt Sy de
Yoo SaSal i
I Ay €hil Y5 ¢ vis ¢ - [p5 cde

\vy


https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.2.3.8
http://rangelandsrm.ir/article-1-1280-en.html

[ Downloaded from rangelandsrm.ir on 2026-05-27 ]

[ DOR: 20.1001.1.20080891.1404.19.2.3.8 ]

1F+F ¥ o lols IR 0y90 c @ 0

¥ Jgus anlol

sl o Wyl Y gy o yd Sy yS RT)
o (Cm) (g/m2) () (gr/100grFW)  (Mm/grFW)
skl sy sf o Y815 v TEY y abe
e Sl .y bedel y. dofehi qy cdefe yy defe \jy bede
‘5)1*.,] Y V8 abedef va cdefghij /8 bedefg Vo5 defg \ bede
e sl ypabe )y abedefeh VAl 2 vy /p bede V. bede
G)L:j D9 \0 abedef Y. bedefghij \0 abedefg \OIY bedefg v abc
Fas Sl .y bedel VoI cfehi y cdefe Al defe y abe
Gl gy abedef v A cdefehii )| bodefe 1o bedefe y abe
JF Sy |
sl ety Ll I Gl pdef Vy/s fehil o defe o e - [p5 ode
Sl gy A Abeder V5 fehi 51 cdefe Al defe y abe
R R e v fehi o/ e VY y abe
Golel g qpyp abedef yq defehi Ay cdefe q defe Yy
S Glall oy cdef \#/5 cfehi gy cdefe Acfe Vg abed
Ve S Gl o qy bedef Ve efg"‘fj y cdefe q/s defe e
Sl ¢ def ). fehii o)y cdefe A5 defe y abe
Gl g YT vy Yy e Y58 y abe
TS Gl el A ghi vy ofe /5 e ye

boad mly jod 05800 (St ped Sla s 4 S
S 8bas g g 5o 1) (S 9 (2 Sz a
om0l b et (FF 5 Yo) and e il |, 4isS
Sl line (sl Lo 53 (V2 YY) oS0 5 (530
2 (Siaalyy 030599 5 Sl ol (Sl g,900)
Astragalus 455 azalS adsl o, 4 Jale>
adle bl g wsls 1,3 ow) 5 0,90 |, brachyodontus
05559 9 Sl pgel sl oolazal b o3iga 3 Sipoal
a5y 5 Sl sz BB jsb a4 Wl oo (Sl
(VP phlSen o (S (8bo wide Sgnge | azalS
895 59y » SKiomlyy b ane; 3 a5 gy )
Dy 405 ol cdsls alowl Cymbopogon olivieri
ST S ok Jood (al38l 52 )b S Sl
W8 Silsz g Ll o Sles Sgrte o () S
O 5 Glwd (pdlo sl 0o )5 (omyn 990
ol olyoles )3 55, 995 Slidod bl ;o (V41 9)
2 V0 Sz sl 90,90 30 45 Wagw; 4
S gae 4l Jlg o0 ;o azalS ab) 5 2Lk o)
S Sylod e @l 5 092 i lales ple
cble fall cage 095 o &S Sl LS (095
Bee g V0 Sy sl sloyge, 90 090 )3 oSty

\Yf

G5 Az g ey
Sgete ) (e R QLS b g (Sl L
Coddge Cael g O (e SlaptucwsST (Sislse
bl ol 3 VD) 59,5 e g5n Saiilome slag,b
CenSls it sbajlosd (ow)p Hokiieds pSl> ido
Astragalus kahiricus o3 |4 Siale> S 25 ¢ Ol
AP ez 3l S g e 9 2B el
Sy gl 3 )5 (Byre boazalS adgl ol 5 Jjals>
ol s gwyy 990 Slae bl a5 )l odl
WD by (o p S90Sl saled (59) 5 Senln
WS alide lacerer Slaen S Ol gl
S5 glas mhw jo gy sou Astragalus kahiviqus
duolie ls (wlol cwl aiils g)lo cxe )gb KWK
S Sy Sy 3 OSkee lie oy (e Xke
boiye Gedon 9 Shoen,S Olie g (Gidg i)
a5 Y8+ Sy arl 50599 b Sl o
Ot 3l el Sy cnd Ve SOl
Pl G i oS Sl alS al) slaggeyen
L o055 e s s Sl et 5 J5S
Sl ) w30 (oS e SRl el S e
a5 Gl e 0l o fs JLis 41, 03,55


https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.2.3.8
http://rangelandsrm.ir/article-1-1280-en.html

[ Downloaded from rangelandsrm.ir on 2026-05-27 ]

[ DOR: 20.1001.1.20080891.1404.19.2.3.8 ]

oh)Swp g b /... &1y sbial g £l gl Astragalus kahiricus y9dy cuwlbo Kcws |y (B y%0

dadilgz yal BeSs Ho Sl ol (V) auS o
ol 38 56 g de e cpiiwgid Slge U]
Al 08 a8l e adew jo eidme (YY)
0l 0,253 ol g by hd (59 Il g IS
S8es d5ue 9o oyl nl 5l g 358 o0 oS 2L o
3T 5l 6k Sl 9l L(12) 33,5 o oLS
SbyeSwl g JBgemss dunSlpgw GYBL asile Lasla
oiali8l el sl ol uioren S o J 1) slacsTy,
S0 g el IS5 9 095 (o0 (Johos e 5 Jobo Jobo
285 o (il 1y oS S )59 9 93 (o0 it | Ik
el a8l 5o e BB st Sledlo ol (FY)
SladisS ady ) drngs izmen 9 )0 (Sl 9 Sl
50 (697 i wp] Sl syl LS
ol JelS5 e, o chlide Sojslarid sloaz s
a5 ay cdale a wiy ( Siaile gl (e i
Lu..v‘) u.)l )O (Yf) AJ‘SQ ;Lcu‘ Gla.w Ja.)l)u 9 oltf )O
Sl 30,80 Cude SISl 4y (Y- - Y) Senaratna
9 @W}.& g.)‘))‘ \_iAlMMAJLAAJ Ml ‘J.\S‘SA O)L.ol
o aloz o)l QLS 59, p (Al (Sl
oS elas s pddedi MIPEL e ol RlP
Slge JUSSl S o (ral8l ey o i (5,005 g
rizmed 335 oo (LS Fegis 5 ab) bl
S Shy » Gl ot il Sl aul L
adllae ol zls b a5 ol Brassica napus L. iz
I (VW) Slessy 5 obded o)l il
2 e il Gl gl bl b s a5 WS
slizl 5 oShee ((Soislpied 5 (Suislahige Slio
oS Jd9 1S ogupe igy gl )| iol3dl ales 5l o ,Slas
Phaseolus vulgaris oL 5 ;5 ails 5 ,Sles 15>l g pdgp
).)‘ Lgld.xJLEA )O)..Q(Y’\Q)u‘)&@ﬁdw) Ll 00
Sy azelS 0l 5 4y Sl alie sla s,
Astragalus cyclophyllon, 5 4565 aw ;o a8l Jlg;
wols 18 ow) 0,90 |y Alsiliqusus and A. Homosus

)9.|o 4 J.J‘})GQ \_iM.o.i‘): aS acusle uL*’ CebBte Qﬁ‘

\va

cble ol o Sl sljles ple 4 oo
Pl Slidod sy (g i G485 VUL 5 Slaes
Sl ) Jio Loy 90,90 (5 52 i 45 009ed ol 0ud
Llod & 558 1ol 5 3cn oy brugs (ol
Cagly (525 n sy b s iz aole] (Kl
oSy o g @Bge 4 Slgd 4ty by Nedios e
WS g0 o 1) 093 CaaBye 0l Jad sl o S
b 9y 2 Sz del (90)98 Baiod (nl alie
G lts (1) ool wssy 55 IS wil Jlsj sy
OB S oz anl cdale g0 o o ol lis ol
S 4 VO Sl sl 99,00 3525 (5 o e
L Sl aSas oo lis Sliass aes oo lis |
R alanly 4y Sl (e el SGl e A cdale
Gl 5 Bk G 5l S s S5t g @ o O e
Sl 5l sy el 5 ol e 5 o g
SERINE JPICE PR ORI
Sez b coyp 5 (TN llSen 5 suSLalys)
2 g T Yo Ve B0) sl Sy e
Wdgad oo Stevia rebaudiana 4555\ Sals> (g9,
3l 1y 8 it ol s T el Sl
Ol 5 (5 )5m Guiios | Jolo gl coul anils bayd
Oyse iz glacdale Sl las «(Y-YY)
squarrosus 453 aslllas 550 Olao colod Sy,
Ol Gizmen .l s ixe (5 ,ll Ll 5l Astragalus
Dhaeeg,S Gl 95 2 Seeln Sl il bl
,o Astragalus  squarrosus 4555 £l )l g adgi (idg
obiol Gadzs )0 09 )b dae do e S gl mhaw
O S e S5 Lyl (e i
O Sl Sz g sl Sl oSl
Sopo @l b polo Gadod @l Cunl 53 (LLs s S
Syls Slssan (YY) o) Ken 4
Sl Sl ez 5l om0l i 2l gl s
So> a1y 3o (nye Vet Seledle sl (YO
Slr BLS H3ey90 S el Sl ols plais
Sl oads aislis Lol 5l (g ke pae SIS alS
o LS 5 alex i o] Slitine 5 Silendlo apl
Joe QLS (B p 0 Ggeyseid plpea oS aia


https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.2.3.8
http://rangelandsrm.ir/article-1-1280-en.html

[ Downloaded from rangelandsrm.ir on 2026-05-27 ]

[ DOR: 20.1001.1.20080891.1404.19.2.3.8 ]

AS o $Sslr il ate cosle oS 5l g wmd e
oo Lid oY+ 1 0) (6,5 5 pdlone Cliados gl (YY)
axalS & w0 5o sl SCladls 31 0y yiage a5
ke Gl 555 o9essn il S s ol &S
SIS Ol sl a5 conl s 5 Jslee slaod
ol 00 l2axals
ol el Casoty bl Lelwl 5 o JS sk
5 PPM YO+ Sy sl b Sl (3098 (e
sleles Glcay mg/l V- Slodle sl puizmen
ol a5 Wl Byme (b (595 aisS 0, Sles 0dind Sguge
65 ol o Sles g 0,55 Sgp yo Wlg oo aliue
)90 &lye bl g ol iy )0 (oo 85,1 sladsle

D9 &dly az g

1F+F ¥ o lols IR 0y90 c @ 0

ash Jlg; byl jo Iy azalS aly g )4 4t 550
A ol
S oS ab>de b She awlie 4 azg L
555 2 1y Slyaben,S ot bl cay L, oisS]
@ bape don Ol i g Sl ool olais]
oo sl A Jgle ol oS e ol
305 0 ol Gz (Ll o 5 o )ls S elS
sael g lammg s wile JI olaSy ez L
oS el (lyiedy (coge G edbgien )0 Lo
LS o Slee malidl cel g wuS o gib e
W8 il i ol aes S lie 4z 50 w535
Odon @ (e )8 YL 3 Shee 5 Cuaglie

58 b cos | Gt slaps il o iy, cud

References

1.

Abdollahi, M & F. Shekari, 2015. Effects of salicylic acid priming on the amount and distribution of nutrients
in different classes of Wheat Spike. Iranian Journal of Biology, 28(5): 1054-1065. (In Persian)

Aghighi Shahverdi, M & H. Omidi, 2016. Effect of hormone priming and hydro priming on Stevia (Stevia
rebaudiana Bertoni) seed germination under salt stress. Iranian Journal of Seed Science and Research, 3(2):

Alivand, R., TavakolAfshari, R & F. Sharif Zadeh, 2013. Effects of gibberellins, salicylic acid, and ascorbic
acid on improvement of germination characteristics on deteriorated seeds of Brassica napus. Iranian Journal

Alizadeh, M.A., S.S. Sajjadi Jaghargh, R. Seyed Sharifi & M. Kalagari, 2019. To Compare the priming and
pre-chilling treatment on seed germination, vigor and seedling appearance improvement in some populations
of Tripleurospermum sevanense species. Iranian Journal of Seed Science and Research, 6(3): 287-297. (In

Al-Ma'athedi, A & E. Mohammad, 2020. Effect of gibberellic acid on seed germination percentage and
growth performance of two cassia species. Scientific Journal of Flowers and Ornamental Plants, 6: 99-104.
Al-Ma'athedi, A & E. Mohammad, 2020. Effect of gibberellic acid on seed germination percentage and
growth performance of two cassia species. Scientific Journal of Flowers and Ornamental Plants, 6: 99-104.
Amir, M., D. Prasad, FA. Khan, A. Khan & B. Ahamd, 2024. Seed priming: An overview of techniques,

Ashraf, M & H. Rauf, 2001. Inducing salt tolerance in maize (Zea mays L.) through seed priming with
chloride salts: growth and ion transport at early growth stages. Journal of Acta Physiological Plantarum, 23:

Bagheri, H., M. Souri, S.M. Adnani, H. Tavakoli Neko & S. Nateghi, 2022. Seed priming on germination
and establishment of Astragalus brachyodontus species efficiency in greenhouse under water stress
conditions. Iranian Journal of Range and Desert Research, 29(4): 596-607. (In Persian)

2.
97-108. (In Persian)
3.
of Agriculture Science, 43: 561-571. (In Persian)
4.
Persian)
5.
6.
7.
mechanisms, and applications. Plant Science Today, https://doi.org/10.14719/pst.
8.
407-414.
9.
10.

Basra, SM.A., M.N. Zia, T. Mehmood, I. Afzal & A. Khaliq, 2002. Comparison of different invigoration
techniques in wheat (Triticum aestivum L.) seeds. Pakistan Journal of Arid Agriculture, 5: 325-329.

\vs


https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.2.3.8
http://rangelandsrm.ir/article-1-1280-en.html

[ Downloaded from rangelandsrm.ir on 2026-05-27 ]

[ DOR: 20.1001.1.20080891.1404.19.2.3.8 ]

oh)Swp g b /... &1y sbial g £l gl Astragalus kahiricus y9dy cuwlbo Kcws |y (B y%0

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Benincasa, P., W. Lukasz, S. Kubala, K. Szymon, R. Pace, K. Lechowska, M. Quinet & M. Garnczarska,
2016. Seed priming: new comprehensive approaches for an Old Empirical Technique. doi: 10.5772/64420.
Chen, L., W.S. Wang, T. Wang, X.F. Meng, T.T. Chen, & X.X. Huang, 2019. Methyl salicylate glucosylation
regulates plant defense signaling and systemic acquired resistance. Journal of Plant Physiology, 180: 2167—
2181.

Dianatitilaki, G., M. Pichand & S.E. Sadati, 2016. Effects of drought stress and seed hydro-priming on some
morphological, physiological and biochemical traits of Cymbopogon olivieri Boiss. Journal of Rangeland,
4(9):304-319. (In Persian)

El-tayeb, M.A., 2005. Response of barley grains to the interactive effect of salinity and salicylic acid. Journal
of Plant Growth Regulation, 45: 215-224.

Fakhireh, S. & A. Shahriari, 2018. Analysis of seed germination characteristics of Cynodon dactylon affected
by treatments of salicylic acid, gibberellic acid and potassium nitrate treatments. Journal of Plant Research,
31(1):166-174. (In Persian).

Farmahini Farahani, A., A. Tavili, H. Azarnivand & A. Jafari, 2022. Effect of priming and nano particles
application on seedling emergence, establishment, growth and physiological characteristics of Sanguisorba
minor Scop. and Agropyron intermedium (Host) P. Beauv forage species under drought stress in natural field.
Rangeland Journal, 16(2):236-255.

Finch-Savage, W.E., K.C. Dent & L.J. Clark, 2004. Soak conditions temperature following sowing influence
the response of maize (Zea mays L.) seeds to on-farm priming core-sowing seed soak. Journal of Field Crops
Research, 90:361-374.

Harris, D., B.S. Raghuwnashi, J.S. & J.S. Gangwar, 2001. Participatory evaluation by farmers of on-farm
seed priming in wheat in India, Nepal and Pakistan. Journal of Experimental Agriculture. 37: 403-415.
Kaur, S., AK. Gupta & N. Kaur, 2005.Seed priming increases crop yield possibly by modulating enzymes
of sucrose metabolism in chickpea. Journal of Agronomy and Crop Science, 191: 81-87.

Kaya, M. A. Sanli & M. Tonguc, 2010. Effect of sowing dates and seed treatments on yield, some yield
parameters and protein content of chickpea (Cicer arietinum L.) African Journal of Biotech, 9 (25): 3833-
3839.

Khamadi, N., M. Nabipor, H. Rnabipor & A. Rahnama, 2016. Effect of sowing date and seed priming on
emergence and yieldandyield components of three bread wheat cultivars (Triticumaestivum L.). Applied
Field Crops Research, 29(1):119-125.

Liopa-Tsakalidi, A., G. Kaspiris, G. Salahas & P. Barouchas, 2012. Effect of salicylic acid (SA) and
gibberellic acid (GA1) pre-soaking on seed germination of Stevia (Stevia rebaudiana) under salt stress.
Journal of Medicinal Plants Research, 6: 416-423.

Mansouri, B. & M.A. Aboutalebian, 2013. Effect of on-farm seed priming and supplementary irrigation on
emergence rate, yield and yield components of two chickpea (Cicer arietinum L.) cultivars. Journal of Plant
Production Research, 20(2): 179-196. (In Persian)

Moameri, M., E. Alijafari, M. Abbasi Khalaki & A. Ghorbani, 2018. Effects of nanopriming and biopriming
on growth characteristics of Onobrychis sativa Lam. under laboratory conditions. Journal of Rangeland,
12(1): 101-111. (In Persian)

Murungu, F.S., C. Chiduza, P. Nyamugafata, L.J. Clark, W.R. Whalley & E. Finch savage, 2004. Effect of
on-farm seed priming on consecutive daily sowing occasions on the emergence and growth of Maize in semi-
arid Zimbabwe. Journal of Field Crop Research, 89(1): 49-57.

Naeem, M., 1. Bhatti, R. Hafeez Ahmad & Y. Aashraf, 2012. Effect of some growth hormones (GA3, IAA
and Kinetin) on the morphology and early or dearly initiation of bud of lentil (Lens culinaris Medik). Pakistan
Journal of Botany, 36: 801-809.

Neamatollahi, E., M. Bannayan, A. Ghanbari, M. Haydari & A. Ahmadian, 2009. Does hydro and osmo-
priming improve fennel (Foeniculum vulgare) seeds germination and seedlings growth, not? Bot. Hort.
Journal of Agrobot. Cluj. 37(2): 190-194.

\vy


https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.2.3.8
http://rangelandsrm.ir/article-1-1280-en.html

[ Downloaded from rangelandsrm.ir on 2026-05-27 ]

[ DOR: 20.1001.1.20080891.1404.19.2.3.8 ]

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

1F+F ¥ o lols IR 0y90 c @ 0

Nourzad, S., A. Ahmadian & M. Moghadam, 2015. Evaluation of proline chlorophyll carbohydrate index
and nutrient uptake in coriander under drought stress and fertilizer treatment. Iranian. Journal of Crop
Research, 13(1): 131-135.

Ramezani Yeganeh, M., A. Jafari & B. Sani, 2019. The effects of priming on seed vigority and seedling
growth of deteriorated seeds in three Astragalus species. Iranian Journal of Rangelands and Forests Plant
Breeding and Genetic Research, 27(1): 59-70. (In Persian)

Rebetzke, G. J., T.L. Botwright, C.S. Moore, R.A. Richards & A.G. Condon, 2004. Genotypic variation in
specific leaf area for genetic improvement of early vigor in wheat. Journal of Field Crops Research 88:179—
189.

Salehi Shanjani, P., L. Rasoulzadeh, L. fallah hoseini, M. Ramezani yeganeh, M. amirkhani, M.R. Pahlevani,
E.E. Seyedian & H. Javadi, 2019. Study of morphological charecteristics of different Achillea nobilis, A.
biberestini and A. filipendula populations at two irrigation intervals. Journal of Plant Research, 32(3): 596-
609. (In Persian)

Senaratna, T., 2003. Acetyl salicylicacid (Aspirin) and salicylic acid induced multiplestres tolerance in bean
and tomato plant. Plant Growth Regulation, 30:157-161

Sepahvand, A., M. Ghobadi, M. Karampoor & B. Mir Derikvand, 2022. Drought effects on vegetation
changes in Kashkan Basin of Lorestan using ETM + and OLI Landsat Data. Journal of Rangeland, 16(1):124-
139.

Shakirova, F.M. & D.R. Sahabutdinova, 2003. Changes in the hormonal status of wheat seed lings induced
by salicylic acid and salinity. Journal of Plant science, 164: 317-322.

Shoghian, S.H. & A. Roozbehani, 2017. Effect of salicylic acid foliar application on morphological and
physiological traits of yield and yield components of phaseolus vulgaris under drought stress, Journal of Crop
Physiology, 9(34): 131-146.

Souri., A, S. Nateghi, N. Kamali & M. Bayat, 2021. Effects of seed priming on morph-physiological traits of
three ecotypes of Astragalus squarrosus Bunge grown in Iran. Journal of Rangeland Science, 11(3):321-335.
Toker, C., S. Ulger, M. Karhan, H. Canci, O. Akdesir, N. Ertoy & M. 1. Cagirgan, 2004. Comparison of some
endogenous hormone levels in different parts of chickpea (Cicer arietinum L.). Genetic Resources and Crop
Evolution, 52: 233-237.

Yarniya, M., V. Ahmadzadeh, A. Farajzadeh Memari Tabrizi & N. Noori, 2008. Effect of priming and seed
size and treated with tumbleweed extract on germination and growth of soybean. In: Proceedings of the First
National Conference on Seed Science and Technology of Iran. University of Agricultural Sciences and
Natural Resources of Gorgan, Gorgan, Iran.

Zarei-Chahouki, M., 2014. Data Analysis in Natural Resources Research with SPSS Software. Jihad
Daneshgahi Organization. 310pp.

Zarekia, S., AA. Jafari, M. Khodagholi & N. Zare, 2021. Perennial herbaceous Astragalus, a source of forage
production in rangelands of Iran. Iran Nature, 6(1): 71-79. (In Persian)

YA


https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.2.3.8
http://rangelandsrm.ir/article-1-1280-en.html
http://www.tcpdf.org

