[ Downloaded from pec.gonbad.ac.ir on 2026-06-09 ]

‘_,45515 .\...S olidls
"OBLS pg oy cblis" 4 i
5 9 e 0)lol (o3 0590

http://pec.gonbad.ac.ir
oS §T lidio AT (s & Joi 9wy Sl 3 (Showw 9 JT 3¢5 ilido @il il
(Atriplex spp.)
[P SRV PP RPNV [P VPSP P SIS (W g

Ol 0bT5,u8 ¢ codbusl ol3T olKitsls ol ud anly cel ) 09,5 (65558 (someiile’
Ol ebljg 58 ¢ codbual o1 olStils ablg b axly o xss golin 05,5 JLobiwl”
Ol bl5e,m ¢ oodbusl oljT olKizsls wbise s axly caely) 09,8 Lobewl”
VE N O/ bl g, VE VWY il e b
oS
Syl pla (S e gy G2yb 3l QLS o Sles (S g (05 Il Caow 4 (65,0l WY gazme gl 0 Sl 9,509,
Sl (b )0 oz 99 50 9 )T duw b 35551 byl @ yg0a i lo3T ol sl (lronid 0295 b pae alS g JT (slaogs
(=53 cadyb wuoys Fro g £o b (o)lal) o aw )0 g Ll Jolsd Jolds (Lol Jole .au0,5 plail (wlae judy jocls )3 1YAY 9 1Y45
Saaiss 9 (oL 3l g T 4 joni gl (bl 2 (o2 laonid 995 9 (GukiuwgS 395 ¢ 3o 09 el dw )0 395 Ciliso qulivo (58 Jole g
oWl Corge Sid S Gl aS sl olis gl .o (Allentiformis 4 A.leucoclada (A.canascens) Lusdy 5T calize
woyd Feoog Fo gobml 50l sy 5T ol Sy b l5 g 9 Sy O (oo (glgizme GidlS 9 wadlTgo9lle 9 Sy cuidd
(=1 b )b o0 o p0 0l Sy T30 glle 5 (Sgr il B s (G gS 095 5 (£ 0 295 3l ooliul o1y Cud
(s=ly) Cad b wuoyo o y0 cramod 010 LES ooy YA g YA iol38l ol 355 Ay Cand (uidwaS 9 (£ 30 395 )0 digr glai )l
e 30 J5 S lgiome Gial38 018 i gaue ;0 A 9 F Slali8) (o looad 095 & G Ui gS g (o€ 50 995 )0 (S Sglgm 8,5 les
Gogs 3l coliwl a5 818 (LG g LG £ gozxo 50 ool Cawddy o£ly) Cad b wuo jo Fe (g Ll 50 (2 lioud 395 A Cand (wsS 065
(SiS G5 Sl b aizmod 0008 Sl 5T 50 TS G 4 Joom o 63905 U (Ko 5elg 5 Olo dgug G25b 5 ST
sotinds T g9 3l ooliiul 39 co (5 a5 A2 34T (1) SIS 31 e S y5bets 390 IS U (oo loaeds 355 1 e T (o35S
Dgdisn oS G byl pdh 50 el 5T oL Cogllan 3Kk baik> el Sy 5T (5142085 L3 51 (i b plos (ynols
435y pre 0 5ac adple (S g puilols sutls sloojly

s ol Siddes g Sis gblie jo ol Coonl adsle Aoddio
4 bows So (Osmond et al., 2012) coul oo )5 &lls s Chenopodiaceae oolgils ls 5 Sy il
ol )08 51 xS el> e (55)9leS e 50 Sk dnwgs Atriplex  ale> 5l alosizr 5 ALy goie slaaiss
FUSHIS SO SR VRN | O IRV CSRP SN UL G IR COV VIR Atriplex 4 Atriplex lentiformis .canescens

Siddass g S 3blie )0 Gy lae b )55 (55 ,5laS (Sadeghi and Delaviz, 2016) ..l leucoclada
S s (Niuetal,, 2019) el lwas casal gl Ol 5l lgics 5 ol polin (S g (5590 plpye WSk 5T
S 5 (05 3,8 ;3 s el Gl wl; kS ogdle 5ol glie 4y (g yiws pae Ll ) el (6l adgle ags yo
o5 (Attarzadeh et al., 2020) spo 0 plS o (Mata-Gonzalez et al., 2017) s, 042 wslas S
Wi 50 Pz olS as, LelS cow sdee jgbay (Sis adgi g o, el el)s lalS ploaS als o WSk 5T
Seise OLLS 3 gilannST s all g piwsid Slals —deg 5 SiS bl o ady ghuk e Wlgee i)
Joo olou] s go0xie Jalge (Basirat et al., 2019) YU 0§ g 00 e Ay S ol pls 0l F5e oler S

v


https://pec.gonbad.ac.ir/article-1-860-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2026-06-09 ]

1Fe) liuno) g 39l o5 9 St 0)losls (o0 0590 [ 4 BLS 09 Comn ) cblis 4y 1is

olBl e ghle pme &5 a5 cnl S (So58 Slaogas
S oo il g )lol Heo L2alS uizmen g Of CllligSS o b
R I - e R N A
Wlgiee J Lo b @l 5l solinal (ol slaogs
3 eslie 6,801 plgicas g ams el 1) loogS (nl S pas
ot OB ol adgi 4l 5 Gl o Slee ol
SLsS ol Sgg Bxdow (nl el 5l Saw lply S Ly
Ll 5o oland 5§ I 055 alises mlie b (oSl 5T alisee

g) 9 dlge
P ez 99 50 5 S5 aw b Sl Coled & g0 ioloj]
OF sldlpe Job L wle,an 0 VWAV 5 \VAP ol Lo
YV g a0 VY oldlae (oye 5 (B8 adBo VO 5 4z )0
Jole 050 3 bl jo a5l i V8 el | g Jlads aaBs
Cudybas, 0 Fe 5 A lah) bl mg aw ol Lol
355 g s 3 355 itee lin ol 28 el 5 (515
tlon 355 5 LS ;0 (5 0 Slgn> 995 LS )3 (50 (£ 5
oSbasl e gleais 5 (S G bl
29 (A.lentiformis 4 A.leucoclada .A.canascens)

SL el Yo b jho Ges 5l Glalesl ol 5l 48
w5 et O aleerd 5 (Said Sleogad 5 (5o paigel
oolizsl T lo3sS liard Sloogas cyrizan () Jsiz)
aliz o by bl sy cnl 5o Sl ¥V Jguzr 58 4y 00
JUl Lol e )30 45 s 5 A 4251 canslin Lao 4o
dob 9 09 YWAF obe 15 ac)ie o lalas culls &b .cél
2 5 ol ctlS el Jsb s olo it LS ol b, 0590
Ao Gagsy ol b e Sy 5T oS i VY ol tylosT oy
Jolsd og yie (Bl Trocs) (55, g 90 alals o e il
Vosy @ Sl o Jold g (28 9 (ol sl S G
>y 5l S 5T Al 5l ales ) JK& 50 090 e Y g )
e 5 5lasoolol 51 s ol o 40l,] bl aln s b5 oS
slajles 4l » plerd 5 JI slasgs 008 S ol
&l o0 slizul _als 055 5 o yo 555 b el asliil 0 50
O 0 ghe j0 ity Sjget JTslasgS slales
Slowd 50 ez Al bl S5 L g ol solatnl il
Slde 4y 50,96 395" @te 50lS 5L 9 )90 (39 7S bt 995
Sl dd Bran Golue Cond s )3 9 LS )5 0,5 LS 10
LS 5o he b Slad g 0,565 V00 jlade s
bS5k 990 by el ol 4l Bras cBlS I LS
—a 58 50 ey Sldlge 0,5l Y -0 Jlade cnls 1 S
55 5 SIS byt 1) )5 (sl oty STy sk

VA

DR g les A Held aeme iz la s 4 lalS

5 SSPpmd Slesle o s Gyb )l (Sis
.(Basirat and Mousavi, 2022) sy oo oLS o lowisg

e (rl 0 S oS g Ceodl Soenl 5l als aSl  ogdle
L olls obxsl (Mousavi et al., 2022 ) sl Jsle
sl Sonse mro sla)Sal, 5l (S g i LS
s 209 oo Cogmme Jarme (la s ogllaels BT Joass
Condy b 55l g polie LS laaisT (Syme 5 alulis
ol o555 ool cenl 5l Gblie oyl
Jdo 4 Sz das g Sz 3ble o Glizee oS
hlS s JTolge (o5 s YL PH ol ) S Sl S g
Attarzadeh et al., ) wgs o o3¢ jolie Lix LI
IR (S bt oS Gras p opdle (2019
gl 5l oslial HlalS 5li 0590 (l3é polie el slaiy,
OLHSed 5 Fed YAV ) SKad 5 Ggmga) Col JT g5
ol =g BB aslgs (Cheraghi et al., 2022 «\yas
Jozs a3l e JT Licia b (slooeS 5l ooliinl a5 a0
St 1 alex 5l dame glagis byld o plals
ol Xiagh 3l s ke slaaisl, (Hanafy, 2017) ss 5
Wilg oo i g T GbogS a5l Cids ol Wie
Sguge wge g dikd Liali8l ] Slae polic 4 olS ow s
Mousavi et al., 2018; Mousavi et ) ws 5 oL3 o,
o3l syl JT wle @, 2017; Mousavi et al., 2013
— oSS i Slge (el 4 85 (5 sy i Al S
L S (S5d 5 @bt Slogas Koo S5k 5l 5 wS
O 5 S3mge TN (s 5 (S5mge) WS o0 Lo
Mousavi et al., Y- YY A ¥aY )| Sen 5 b\ YAYD
a5 ams oo lid olea cilisee Bblie j0 oo alxul i
ol abors slaosS lrar JTLate b slassS 5l aslina
slcils, o), o wigw (olosd GbogS ol yon
Wang et al., 2018; Srivastava ) asb ,lub 3,5es
Lyl 4 495 L et al., 2021; Cheraghi et al., 2022
Sl 5 ol JI oS Gl a5 L i8S Glass o>
@l izmen 5 (VF -0 (len 5 Lig ) conl YU S
ol o Sdee Bl sladgle lalS algi ol 5 Coeal
S a5 5985 50 Syl St dnwgi polaie @ lalS
Oy Geized g 99 o0 gmne (golaill Gg, (Lol G5
G2l 5 Glr oo ) el et sty O 0508
Sande SGhy, 65 S g a4z pgil il gla S
03,5 plaiz 531 v9zse ol alie 5l sys0 e Stal3dl sl
2 S Josle sl ¢ o pae sla,Kal, cpl 51 (Ko .ol
Sone ohateds (JI oS bt il I eslatwl s


https://pec.gonbad.ac.ir/article-1-860-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2026-06-09 |

o2 g Yluly 1 po

b ged G)lel slajlas Jleel o 5l Gy a el
Gos 50 £hy5 Cadil aops (i eluly Lol sloles
30 S Cugb,y Jlade G gl ol Jlesl als, daswgs
amio oS S| il (Foyeh bl 5 i Cud B Ll

s oolatwl (5 )les

ooy Oldes (WSl 5T oS g 9w, lgd Jgb o
@ le S gl .cs 8 pll caws b o )57 10 5,0 slacale
Sl gl L c2lS jlas o el slatis 5 552 )50
ookl 59, VF e 4 o )57 plod e 50 50 azalS el

(£ly b sy A o 0 sl vals o)Ll ks

Salojl plil oo S (S 58 g (2 lood 4 320 gl ) Jgus

Bos Colow o
> i
i Sexs
<l A 9l
gs"“’o)

(e s5lw) R o)
G

0395 Sd el S el e s

(2o,9) (PSS ) p )5 ko)

T £ o Y ANO el

)

oY Y ARYA Y on o v¥ yr



https://pec.gonbad.ac.ir/article-1-860-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2026-06-09 ]

1Fe) liuno) g 39l o5 9 St 0)losls (o0 0590 [ 4 BLS 09 Comn ) cblis 4y 1is

w3l 50 ouls oolaiw! JT sbogS luogas -¥ Jguz

55 Seyslcolae oLl Al Oi9r S ey
(e 2 o2 j o) (%2,9)
SEo idid \lid Y/A ¥4 \IY
GhidmsS AT YIA \Vid /e Y0
BTYTRVH TR RPN MRV SR FPT-It N RN VPRV ES
JS 8 olsee coles o (Macheix et al., 2005) oys,5 Slio (g S jlul

zoo Job ,0 VIS 2100 Jow yregidg xSl olKiws lawgs
Al 0 bl Sovie 4y az gl Lo F 2ilE gl £O-
Macheix et 2005) os acslxe J5 b ol SIS
L calisee lao gl bosls Guilly a0 wcules Lo @l
o901 28,5 plowl AN asens SAS (oL 58 05 5l solal
S a5 0l bl gy p 9j90 Slio 4S5, <L
Logo a9 cuals Jlge Jlo 50,0 Slao gl il )lg
Oyge a4 Slao Gl oSl anglie widg (5Rer ;R0
ooliiwl b 55 Waools 1. S5le duslie cael Joe 4 S o 550
b5 50 0 Jlein] o 50 oSSl glatels six 9030

5 el 69 Golle 5 S O (oo Slime S oS
Mosine oS 51 S G2 o e 2 e 9955 S
5 i A 2iSeny 3l cow o ol eizes g
b oSl 51 S (G s Gl 1Y Jgaz) 285 15 058
A olel ;o (F Jouz) ab ssnlin S s aliél
Cedyb do s P o)kl 5o K0 o il el eaalin (5355
GssS g (Eye 395 Hlard ;0 S P i Gliee )
(0 Jgoz) slo plas gl g Sials oland 965 4 S
S St Ol S eslyy bl oy B lal o
(B Jgoz) o osalive goihwsS 5 (L0 055 Jlod ;0 Sy
a5 05wy YT/ o (o )3 P el (liee i
ols slad (ghle sixe ol (duoys YVIB) Jol ez a4 S
B Jgaz)
Sy ol o Glgime p ez 5 058 (S
ey il oS o ol ez gl ciae Sl T
G5 ORI Jsaz) <85 )18 058 5 (Sas A S
2 S5 S ol o lyme 1ol s (S25
2 Sp ol i Glyizme Grytin oS 55k (F Jsu2)
A gkl jo el cavsay gl ol )b ssye A (6L
losd 095 ;0 Sy &l o Slgiome (25 cud b ss o
R RIRRE RPN ISR PO CEX BPSUFINK S SUNE VNI

Y.

Ol 5 plale by, 5l (S s Gl premie
SySeslail gly s eolanul (Sairam et al., 2009)

23l esll 5l LS 5 o Jsl oS O (g sliime
T by 5 QL Shla g plex JelS Sy an Lo
S CRA B IRS PR RCE SUS TSN FEVIPR g P
bl 55 ormets sl 0l okl (p,5 ofe e e ) 2B0)
e Ol 5l g s (g5 B9yl 50 S o5y saily
Sdo 4y wgmmdas 4250 YOEY ol gloo b SOL doxa o
KL Sy oxbaw Cusb, e 08,5 15 el VY
3,5 dplome bl ()35 5 9900 4B S Sy oyl (il
91 50 el YF Gooe a0 oS o Sias 59 6505l 6l
WD )9 e g 00l S8 waeidi a0 Ve les o
03,5 dcwle V dlal) 5l eolaiul b oS i O (glgize
cdb o3l 039 FW k) ol o (Weatherely, 1950)
28l asdly ool o5 TW sy il Sas 55 DW o5,

=

] Jﬁ

= ((FW - DW) / (TW - DW)) 5 s (oo ] (slgims
Vakal, Ve e X

VIS Joe jregidgxSol 5l oolitnl b awadll 6o oyglle lais
SegliFee 5 OFY sla zgo Jsb ,3 iz (5 S0l $ 2100
A Jubg s ol5ee (Valentovic et al., 2006) o s
(ArNON 5,1 g, 31 eolicil b 03555515 5 S J85,05 D
L s 5o lac 5 b sl 5l Solai s pSaiges L 1949)
oiws jl eolaiul b je Ldz ol (gSejlail el
FEO 5 Ve lazge Jsb 0 VIS 2100 Joo yiegidy Sl
b LB gl £EY

@ agb Jlail Jous 5l gy glis ) gy gl )| (5 uSo3lil (sl
039 G5l sl a8 )T ojlwl Sy sl b S
51 ot oy 2lsn slaplasl coles ( olon (slaplasl Slas
ool 1,8 el FA e a0l F sl a0 Ve gloo by
Voo IS lyone s pSojlul lp el G5g e
S ey A Jbl 1 (e Ve b alse pladl e S (e
3B 51 Jgkoee 5 (s5lulaz jslareds ol sanle (2 la


https://pec.gonbad.ac.ir/article-1-860-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2026-06-09 ]

o2 g Yluly 1 po

oz S D Lol slyime o ity o 5k s
Cosdty (o5 eyl ao s A syl g et 5 50 5 sl
S0 LIS Glgime pgo ez 50 izeen (Y J392) ol
Cad,b as e Fooa Cod (2l cud b as o A Jles o
Judg s 6‘93-"'-" ol s d)bbd'..u s c;““)}
ez 9 085 (St i 5l cow WSk 5T oS S ath
SR 9 095 5 (SES RS RS Sl eiamen (28513
J9az) 05 o gme Lio (nl (55 (SIS AT 5 e S
Gloie o yiion o ely; Sudil asys A glal e (Y
o35 039 p55 55 e ke TIT Oliee b S @D s ls
3 Omizmed (F Jooz) sl Cowoa loonds 355 ;0 Sy
Jod, k5 slgime el byl aops £oo g A gL
Cadyb oo 0 Fr g Lol 10 K00 sgm 5l olai plas (gl xe
5 e 35 sl 50 S ath g IS (lgime 2l
YA 5 FO Gl cod b @ plend 865 4 ol (sathnsS
LS Sy ath Log 5 glgme Lmals ols olas sows,s
Cud,b ao,s A glol o (Sas mas ilEl b Sl 5T
P> ez > S e 3l (Y Jguz) el cusony el
=y ik o3 A e 3 S ath i )ls glyie
ol las gyl gre BB el yjcad b os o e 4 cond

S 05955 lyime ez g 095 (S a5
Gl J5a2) S8 18 055 5 (a5 5 e S
Gopbar el S 55,8 Glgime (il o (S A
Codyb a0 Fe ol o S ais IS (Slgiome (s oS
A solal yo 90 5 Jsl iz 5o A Jsoz) ol oamlie (25
Tobw e slogme S elyy cud b wsys £y
Jsl ez 00 oo (A Jgaz) wid onmline (5055 il
Sleze o yiiog (elyy cad )b vs e £ S s 0
A oanlin £y 395 Jlewd j0 Sy e IS

NIelem o S dos g i £l
oSho 5T olS Gy gli)) p ez g 055 (S i
G Sy il cot do cpl Gaizmen g o i
e (S S Gl (Y Jgazr) 85 1,8 068 5 (Sas
LS)L:.“?T 2V Jgoz) w5 u*S-L’-’)‘_| oS Wiy glas )| rals
iz ol G sl gme BT el5 Cud )b wo s A
s=hy b b oo, oo Ko g ot canlin (055
bS5 (Sigle oSles n (S 25 Sl s @iy el
—pty il Cos Sho ol Gmizmes g Jlogine Sk 5T
Sfles (EalS (Y Jgoz) 85 )15 055 5 (SiS a5 IS

A

Slgoe O i ‘Gcl)} RV SR & 6)L:.J.1 40
Cras 45 033 ,5 00liin (GaiiwsS 355 Jlad ;0 Sy Ol (o
355 4y s Lol eols lis (g )lo cime (ol 33l lionds 555 4
Slgizme (ruizmen (F Jguz) olad lis (gl soe @glds £ 10
O A S 45 390 a0 )0 VYA pg cp 10 Sy Ol s
(0 Jgaz) ols ylis (gl some a8l (aoyo FA/+) o
Sy woadllgoplle p opz g o5 (Sas i
—pp Sl Cod Cas (pl eiored g Hlo e L',‘.S.L.J)..—I
8,5 )18 095 g (e GRS eRy 9 095 g (SdS S S
doyo Al 6)L¢J Sy .\:.:mﬂé-o‘_'”JLn Ol (¥ Jgoz)
GhsS g (£ 50 355 A o (loond 055 )0 (85 o8 b
oy 8 olal 10 500 (ggm 1ol lis (g lo sire OIS
5 e 055 Jlews 50 amallapglle (i o)y cud b
TE 5 TA 8l i o (pliond 355 & S sathnsS
oo e 6)LHT 3 omzes (F Jgaz) ol lid gawsy0
e 53 asaallgopglle plime i o 5%eS (ol byl
Ol 00 @l (F Jgaz) b evalive (goihusS 5 (50 055
$E0 095 e 5o asaallisagdle (lae (Jsl ez 5o 45 ol
Y g TY 2ol i3 (aloond 395 4 Cond (50T
RS 030 (e S Geizred (P J9oz) ol (L gae e
s oanlice (saiaweS 395 jlewd ;o wuaddlsoglle e

S Fmgid il
S 5 55U o Sl 5T el S8 Judg IS (slsime
355 9 (S A5 ESpan Sl eizes (35 )13 355 4
oy A )l o (Y Jsoz) 09 o ime o ool (s,
TPV Slime bt 51 8 by IS (slina ot a5 o
el ooty gloand 355 55 Sy 0l (s 05 ) eSSk
(=hy cad b as s £ g A glal o izmen (F Jg92)
555 4 o lmrs 355 o 53 5 8 by IS slgions
Feoooilel 50 500 e ol lid g ls cime gl £ ye
055 Jlerd 0 S @ hdg kS slyme o ly5 Cud)b v e
YF Gl iy pliond 955 4 Connd (gidssS 9 (£ 0
oS Sy b s S lgime ol las gasye YV g
CEE B e 5 055 (Sks 15 i o Sy 5]
9 (rT SRy 9 995 9 (SAS AT S e Sl eines
Gl 5o (¥ Jgaz) 05 jlogine Zto ol (59, (Sobs S
2 S D LE)I5 Slgime cel); cod)l aops £o5 Al
Jouz) olas lis (syls sme BB (6045 alizes slolos
Slgzme (s o2y Cad )b aoys T glal yo Ll (F
5 Gl 0 sanlie e 555 Jlas 5 S D Judy J5
oS 5T olS S D Lds IS (st S o S


https://pec.gonbad.ac.ir/article-1-860-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2026-06-09 ]

1Fe) liuno) g 39l o5 9 St 0)losls (o0 0590 [ 4 BLS 09 Comn ) cblis 4y 1is

BB T g amef oS ah) cys el asme sl el
o dd 0 g ool 1,8 oLS LSl oy g i
)_,‘ 2y ol 00U L)‘&Lu).)—‘ 5)4 "’TWLS‘?W U’“l)ﬂ
S G5 S il b a8 ols las s kol ki Jolgd
Bly 50 o axols oSl 5T olS Jdg S lgime e |
5 kele sanSasT ax )l ol ol sl s, ale>
Sl oo lgie S i bald o 8,15 e alS
S 4 5K 9wl (Khorasaninejad et al., 2018)
Ay Condy S Goyb 5l I 5055 e Gras s o
crge sl ypolie Odxr mhaw (3,5 eal ) lil g 4k
Oliies el o (uSho 5T ol 50 Jubs IS glgime ol
9 $wmg) S 5r)S Codlad (Ll L oast wis s Lkl
bl e GRIF S n Je S S gy il
Ojore ke Gl b Gl alerd 25 08
cuw 39> b wilg o (Attarzadeh et al., 2019)
5 o GBS izmes w05 Sy byl bl

el s o <39 555 5254 polie (53Lwdl3l b (sathugS
QST (60 o Laa> 4y 0l Suse jolie 09d oo Judg IS
i Ll 50 Cwdlyg IS5l edidlons 5 SV g g (n)S
4 Jdo IS sloxme ol33l.(Han and Lee, 2005) oxws
S o2 Ol Seg ple lass ey 5 (I sloogS Al
Mousavi et 2013 \YaYa )| ) 5en § (Ggwge) Conl snis
Siad wad i 0 eSho 5T elege o Slee zals @l
9 &g Wl Gliee 5o SRl s (o 5l ag Slanil 5l g0
0355 ol Jedsay oS slaaileles jo (Susslsm o Shos
le‘_&.c J..oL..C 9 u—‘ U‘J...A wmlf RO PR sz.l.u).)—l oL:f
@ e QLS (il d Slogas » U L Wlgee
NPVO [RCVS FIRCHW K GUNPL RPN | P IR VUN. 1 BPITPHS SRWN
yolie Koo 59w 5| (Basirat et al., 2019) ss 5 Jolo
50 YL Fineid g o SaanSTes cunis bas a4y 0l plae
o5 5l S Ol 4 ailed o a8 a5 Lal 0
9@&&&&%&4@6&&:{)& oS Ay Sgate (8l
;Attarzadeh et 2019) wgs a8 5 L o Sis s
a5 oo 3,5 (Basirat and Mousavi, 2022  al.,
o 2l polie Gin dgup alawlsay JT Lace U slasgS
o 425 50 el ()l A5 W9 oo (s Fmgtd Sy Gl
Mousavi et al., 2013;) ss,5 o LS ai, seppe
ME Gkl e s I sl mizes (2017
35U cod |y Gl gad g ol ol 00iiS S 20 sloyge 90

Ngboo (Ridem oSles Gl cel g simoe I

Yy

ab oslie (S 25 il b oSk 5T LS Sl
doyd Fe g Ae )kl jo (Sojelan o Shee (e (F Jgu2)
Gl sre IS (055 s zolaws (o ooy Cud)b
o, Slas (gl cud b as o B0 Ko gaw 5l ol saslin
tlond 955 4 Cand (GawsS 5 (0 355 50 (Sufslon
S (GidtssS g (€50 955 2l lis gao,0 A g ¥ (a3l
(F Joaz) ol lid oo, YA 5 YA iolidl olionds 095 4
S ol PYINE 093 ()0 &g o)) (liee (rizron
L olocsine (Ml (e Blo BVIAY) sl (o2 40 S &S

(0 Jguz) ols oyl

J5 Jib slizmo
Sb il JS 5 Syt ez 5 355 (S5 25
(o S a2y Sl Gt Che ol uiores g o Se
St A Gl Jpaz) S5 )8 S 5 K A
i oS Gysba Wk S RS lge Gl o
o odalie ol )y cud b so 0 e gLl o S 8 slyime
Sy o, P g A lnl 3 p90 5 Sl ez 50 (A Jsoz)
@GS 095 Jles y0 JS S lpime (i o)
Syl ao s Fr g Lol o frizen (A Jg92) 0o S salie
355 4y o (s 365 Loty IS 8 lyme o2l
Eo 085 A Camnd Lol ol lis g ylo cime ial38l olends

LBl (gl pxe Dolis

S5 Az g Exy
ol s JT sloogS 5l oolaul a5 ols las pol> jiagss
3 Sy Coid ShalS aS sy e Sl A Al Sy Sg Cls
Jedo wailgi oo Jgl ez 4 S 090 ez 0 5,55
Ly olel sl Jsb 5o alsn 5 o condy o DS
L lea“"’“‘ Lgl.ku:l;.;.‘f b s""“ Lyl b ol e )b‘)'Lw
My g Sr ol SRl e Jobe lad oo
b Wl o Ll (o egata wsillssgdle
Jyams asallsondle (Wang et al., 2016) sse
S 3l S ok slid sland HeeelnSsn ol
Ayala et 2014) cul slie o &jls 590 slacadle
Sy 9 T slegS Sl 5 5l eolinl a5 sl 3,155 @,
Sugh) 4 Fimpe g S (g s (e polie Qi e b
Sl oo (St 55 (B)lee Sl gogu B (srel oulas
yolie Lix b JT sleoys (Attarzadeh et al., 2019)
o Sl 5T lag Bl ade cud b sl g olie
Ol olewdl slid (6naded 2alS 5 5 lul
JToss olus 5 opl b (Daretal., 2018) s o bjus


https://pec.gonbad.ac.ir/article-1-860-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2026-06-09 ]

o2 g Yluly 1 po

Yy

o szer a5l SlaS 5 ady oS 5 lulyd o
5 Jol> ol 5 (Alinian et al., 2016) wb o iol38l
2595 T )3 silsn Jeid St s Sl 3]
D9 o0 e me)., Gla"‘“ 30 69l s sl )‘| slaws
Sl wolidss K S b @8l e (Lewis, 2017)
e Soe il yld b Jeos o (s OS5 S
olaize 00 9w 3l (Chiappero et al., 2019) ..
5 i polie Ll (L JT slassS o5 o5 358
Sl 5 Gl g ol S5ee s (BLS o050 Fiwsn
o)l cillas uiod pl @l b aS W8 o plalS o L
=l S sba, (Etesami and Maheshwari, 2018)
Foooolol e o asVL (Sas a5 il as ol lis
Ladllsonglle 5 Sy cets Galidl el o5 byl so o
oS 51 g )l slgime 5 S o (s Gl S8
G (09> iy 6;\.».0.»..495 9 GC,Q ‘51.@)5: )‘ oolawl Lo
Jraw | (S s DIl 5 00 )5 (g gts Sluogas S
0 (0095 (gl (nl o a8, )5 4 oS yo 05
Jleel b azsls JS s )IS 5D @ Ludg IS (slyims 2 (65550
o 055 5l G JT slaogS wluS 5 (e i
ST sloogS 156 Jdoas aee Liuljdl ol o9 aalys 138 56
Mg g S () g plerd (Soid Blite Sloogas
.)5..:.9‘,..1 |) u] u..\> as 009.3 cL:f )\) A.u) GLQDAMSP.JA.J
Ol sloadly 100 ,8 ool ioli8l dely aml e ¢ wion o
Oygots J losgS l eolatul 05d o (g pSAml Gabns
i b plad (el b e ploand oo b Rl b el
oLS Cslhe o Shoe Lai> sl LSy 5T slaiss slajls )

2580 lnS i Ll 5o uShy 5


https://pec.gonbad.ac.ir/article-1-860-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2026-06-09 ]

1) Gl 9 5l o5 g St 0 loud (3 09 | LS g9 oy j cbilas &y 5l

iy 090 Slho 6l (lo po (i) (il ylg a1 32 o -F Joue

St e @olilazye pow ol il amallgopgdle @ LSl D ds)ls abde s a5 wp eyl Sopslen oShes S i ol

Ssh Y NS NS NS NS NS NS NS NS NS NS

<okl Y *x *x b *x ol Hx okl okl Hx okl

&kl xS sk ¥ VO4Y aila VFIO VAN YO - I0VF Joe0 sIY $IAF \llai

555 Y ok ok ok ok ok ok NS *x NS *x

o) Y NS NS NS NS NS NS NS NS NS NS

555 %kl ¥ *x >k ok ok ok ok NS ok *x Hx

o, x5k ¥ NS NS NS NS NS NS NS NS NS NS

5, %355 ¥ NS NS NS NS NS NS NS NS NS NS

85 %095 x5 Lo A NS NS NS NS NS NS NS NS NS NS
(555) 6kl xSl VY Ya/0 £YIA Y e A1+ F4 SNED e YN VoY VI
oz \ o *x xx NS g o g o NS NS

ez x5 el Y NS NS NS NS xx o xx NS NS NS

e Xl XS5l $ OFIA Yoy ¥/ Yy ey <14 oo VA YNY 100
O X995 Y NS NS ** NS NS NS NS NS NS NS

Oz X, Y NS NS NS NS NS NS NS NS NS NS
Oex09Sx skl ¥ NS NS NS NS NS NS ** NS NS wx
X s ke ¥ NS NS NS NS NS NS NS NS NS NS
OmXpd xogS ¥ NS NS NS NS NS NS NS NS NS NS
OeXpd xogSx s )l] A NS NS NS NS NS NS NS NS NS NS
s A¥ Y- YFIA Yy “IA TR TS SRR | YEI0 <50 <INV

(20 )) Sl g 55 - VE/f vI¥ Y 5l VWA SIA "8 AID \Y/e #-

osire pae 5 3,3 ) 50 Jlaisl mlaw )8 Sl pee o Sy NS g s o


https://pec.gonbad.ac.ir/article-1-860-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2026-06-09 ]

OS2 g YLl 9 w0

cilisio Wlivo (59, 395 3 5kl SKod g (Sl dulio -F Jguo

A aeallisogslle A eds)ls b syl ab J.3,)5
(;“lﬁf w T j'jj S S e s S 68 s ek G e g eFk (}M;ﬂ &’i’:&ﬁ;
(S o (S o3l 0 (S o3l 0 (S ol
e Yol € Ay ab yvad /v ab VoY ab fiv. ab FA/EY @ Vv-/vy ab
So,o Ae RTINS Va/s e AYIS @ VEN cd Y/00 be V/f# abc /-1 be F1/AYA Vv-/f5 ab
orboouss \V/Ae YA/ abc vory cd Y/va a Vis- a fif- a #YIVE @ neva
e Yend Y¥IY C Vvo/f cd Y/o0 be V/f) bed /a8 be OAIBY ab Vv-/\A abc
o8 B saiwss  vevd vols be \$IY C vivd vved viev d FYIPY A V-/vo abc
ol YAIF C #EIv d YYD Y/fo cd VY'Y cd ¥IVA cd 0%/fY ab a/40 bed
e OWND syivd Yfa b VIAY e -IYAs € Yisv e of/-f b e de
RS & RTINS fAN b seIv d Yo b visy f - f Yy f ovAaY b a/v¥ cd
less  PONVA AAC] YA & VYo g ey f VIAY @ fy/-0C a-ve
W, 2,0 8 Lot mlans 55 Sl ose3l b Sl DS gt po 50 S ie B> il (ool
it Glie 59) o Oloj (el s lio -0 Jgo
oz ol (aoy0) (o Coid (0,0) Sy ol e Slgiome (o silo) a9y elis )|
Js! YVI0 & #AI- D OVAR D
9o YN b YA @ FYIYS @
Sl gopglle Cho (59) 995 5 (e oy GiiSed 1 (5 Kiles dunylin -8 Jgor
oz Ok 355 (Sr 03l il )3 » Jye9,S0) spallisogslle
I YAIB C
Jsl S g YAIV C
boonds YVIY a
e Vv d
pgs ERCEI V0/f C
lod YVIY a

B35 a0 30 B Jlexsl s 10 (Sils a0l b (gl e B st ;o 10 S e Bgy glyl ol Sile F 90 gloJgaz 5o

Yo


https://pec.gonbad.ac.ir/article-1-860-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2026-06-09 ]

1Fe) liuno) g 30l o5 9 St 0 5Lols (o0 0590 [y BLS 099 Comn ) cblis 4y 1is

ab gb Judg ks cins 59) 6yl Jolsd 9 (2 loy SiSed p (Sl duwlio - Jgaz

e ol ol Jolsd b Jeds,ls ab Jss,ls
' (= eedsB) (Srelbiosses »pSuks) (Srosb ojg S 2 esSshee)

Sy At VIYY b fl-- b

Jsl oy £ VY C YIoY C

KW £ -/fAY € yi-vd

Ao, A \iFA @ f/f-a

9o Qo ys B Vviov ab f/-# ab

Sy ¥ -gA- d vy d

5,5 0,0 0 Jleil g 40 58510 (9051 b (5,00 sme SIS gt 1a 40 S b g sl e Sl

JS S (slgiome g iyl Cio (595 995 9 silal helgd o ploj (iSon p (pSilio A liio —A Jgux

@l el oo B S e
oz ol (o o ) 55 Lis eSS \“)fuls*) £S5 el SIS 65 o)
(S o3l (o,lac
e clfovd \Y/-- gh
oy A saiwsS  -/f0) de vy f
sless  -/f0Y de y\/v# h
o cITVPC \F/VEP e
Js! Soys £ SxiwsS  [FAFC Vveve d
b cIFATC VYA gh
Eye clOAFQ YYV/AY ab
2oy ¥ GiwgS  -10FF D Y\/As ab
el +/OVY AD vepad
i cIFF7 def V1/Aa gh
oy Ae SiiwsS - /ff. def vYivy of
bt /FYY T Vs h
ey -If0- de veivy d
£9° Aoy Fe SdiiwgS o fve ef veivy d
oleews  /FFY def V\/YE h
S tIfYoC YV/A- ab
2o of xS +[fY- C YY/YO a
bt cIfA-C VYIAY C

Y#


https://pec.gonbad.ac.ir/article-1-860-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2026-06-09 ]

o2 g Yluly 1 po

phosphorus with arbuscular mycorrhizal fungus

and Pseudomonas florescent bacterium under

different irrigation regimes. Journal of

Environment Management, 231: 182-188.

Ayala, A., Mario, F., Mufioz S., Sandro, A.

2014. Lipid  peroxidation:  production,

metabolism, and signaling mechanisms of

malondialdehyde and 4-hydroxy-2-nonenal’,

Oxidative medicine and cellular longevity.

https://doi.org/10.1155/2014/360438
Basirat, M., Mousavi, S., Abbaszadeh, S.,

Ebrahimi, M., Zarebanadkouki, M. 2019. The
rhizosheath: a potential root trait helping plants
to tolerate drought stress. plant and soil, 445,
565-575.

Basirat, M., Mousavi, S.M. 2022. Effect of
Foliar Application of Silicon and Salicylic
Acid on Regulation of Yield and Nutritional
Responses of Greenhouse Cucumber Under
High Temperature. Journal of Plant Growth
Regulation, 1-11.

Cheraghi, M., Motesharezadeh, B., Alikhani,
H.A., Mousavi, S.M. 2022. Optimal
management of plant nutrition in tomato
(Lycopersicon esculent Mill) by using
biologic, organic and inorganic fertilizers.
journal of plant nutrition .0(0) .1-20.

https://doi.org/10.1080/01904167.2022.209
2511

Chiappero, J., del Rosario Cappellari, L.,
Alderete, L.G.S., Palermo, T.B., Banchio, E.
2019. Plant growth promoting rhizobacteria
improve the antioxidant status in Mentha
piperita grown under drought stress leading
to an enhancement of plant growth and total
phenolic content. Industrial Crops and
Products, 139, 111553.

Dar, ZM, Masood, A, Asif, M., Malik, M.A.

2018. Review on Arbuscular Mycorrhizal
Fungi: An Approach to Overcome Drought
Adversities in Plants. International Journal
of Current Microbiology and Applied
Sciences, 7: 1040-1049.

Etesami, H., Maheshwari, D.K. 2018. Use of
plant growth promoting rhizobacteria
(PGPRs) with multiple plant growth
promoting traits in stress agriculture: action
mechanisms  and  future  prospects.
Ecotoxicology and Environmental Safety,
156: 225-246.

Han, H., Lee, K. 2005. Plant growth promoting
rhizobacteria effect on antioxidant status,
photosynthesis, mineral uptake and growth
of lettuce under soil salinity. Research

Yv

&L;»O

(Sgmge 0T s> S oo 0dljE e B Sy p
S Sy 0 s cilizeo al)) LS pmesed Ve o
SislaS pple alzme) Ll ST 5 of Clivizr alee « Sa
AYAFVYVO «0) BY (/!

oS sl vl OlenS epf By g Tt
2 9 glil 0 e 2,I5 5 CengreSinyg S ATAY
O3 5 pale dle « sy Sl Gy S ploerd la Sy
AVAAY (V) 0 o sl olocess

Sywge o (B)) wo Ol epf oSy, g Pt
u"ﬁfljﬁ)") C)ls 9 w}—-os 09 ):o"» '“ﬂﬁ?'f'u“"

J39, 15 Glgiome 5 2l polic Gl o Slos 5 Y55, )
NEUNEY (1B ST aslicdieny ] KpiS o5, 4

)Lo.u )3"» Avava e g‘sbwo).u & ‘)lf?';"”ed P (SR
(=hy Slae (F 2 ad by CevgeeS b S dloan
(Sl 5 g Loyl o3, mip o Slee sl g o0 Sloe

JY-AY (AMFD

S YYD Lo (b0 wgp Glieg cpm (S
“ G SAS) (iS5 (g 4e,50) SBsE S o
oS Sl a4z b S S Sl caxsy (b
o Ol o8ils el alzmo L T (5ladgS ouilydliy

INEZ I YA

olS ST AYAY Lo« 80y 8 e jlidat ep o (S omge
€ 9 4z O)gar CungeaS goy9 Al iz 0 )5 4
=l OllS adsi dlzme iz oland GlasgS b oas

Yo-ra .y

Alinian, S., Razmjoo, J., Zeinali, H. 2016.
Flavonoids, anthocynins, phenolics and
essential oil produced in cumin (Cuminum
cyminum L.) accessions under different
irrigation regimes. Industrial Crops and
Products, 81: 49-55.

Arnon, D.E. 1949. Copper enzymes in isolated
chloroplasts  polyphenol  oxidase (Beta
vulgaris). Plant Physiology, 24: 1-15.
Attarzadeh, M., Balouchi, H., Rajaie, M.,
Dehnavi, M.M., Salehi, A. 2020. Improving
growth and phenolic compounds of Echinacea
purpurea root by integrating biological and
chemical resources of phosphorus under water
deficit stress. Industrial Crops and Products,
154: 112763.

Attarzadeh, M., Balouchi, H., Rajaie, M.,
Movahhedi Dehnavi, M., Salehi, A. 2019.
Growth and nutrient content of Echinacea
purpurea as affected by the combination of


https://doi.org/10.1080/01904167.2022.2092511
https://doi.org/10.1080/01904167.2022.2092511
https://pec.gonbad.ac.ir/article-1-860-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2026-06-09 ]

1Fe) liuno) g 30l o5 9 St 0 5Lols (o0 0590 [y BLS 099 Comn ) cblis 4y 1is

study on system efficiencies. Agricultural
Water Management 223, 105697.

Osmond, C.B., Bjérkman, O., Anderson, D.J.
2012. Physiological processes in plant
ecology: toward a synthesis with Atriplex.
Springer Science & Business Media.

Sadeghi, H., Delaviz, M. 2016. Response of
three new Atriplex species (Atriplex spp.) to
drought and its recovery. Acta Ecologica
Sinica, 36: 212-217.

Sairam, R.K., Dharmar, K., Chinnusamy, V.,
Meena R.C. 2009. Water logging-induced
increase in sugar mobilization, fermentation,
and related gene expression in the roots of
mug bean (Vigna radiata). J. Plant Physiol.,
6: 602-616.

Srivastava, A.K., Wu, K.S., Mousavi, S.M.,
Hota, D. 2021. Integrated Soil Fertility
Management in Fruit Crops: An Overview.
International Journal of Fruit Science. 21, 1-
27.

Valentovic, P., Luxova, M., Kolarovic, L.,
Gasparikova, O. 2006. Effect of osmotic
stress on compatible solutes content,
membrane stability and water relations in
two maize cultivars, Plant Soil and
Environment, 52: 184.

Wang, L.Y., Liu, J.L., Wang, W.X., Sun, Y.
2016. Exogenous melatonin improves
growth and photosynthetic capacity of
cucumber under salinity-induced stress,
Photosynthetica, 54: 19-27.

Wang, Y., Zhu, Y., Zhang, S., Wang, Y. 2018.
What could promote farmers to replace
chemical fertilizers with organic fertilizers.
Journal of cleaner production, 199: 882-890.

Weatherely, P.E. 1950. Studies in water relation
on cotton plants, the field measurement of
water deficit in leaves. New Phytologist, 49:
81- 87.

YA

Journal of Agriculture and Biological
Sciences, 1(3): 210-215.

Hanafy, R. 2017. Using Moringa olifera leaf
extract as a bio-fertilizer for drought stress
mitigation of Glycine max L. plants.
Egyptian Journal of Botany, 57: 281-292.

Khorasaninejad, S., Alizadeh Ahmadabadi, A.,
Hemmati, K. 2018. The effect of humic acid
on leaf  morphophysiological  and
phytochemical properties of Echinacea
purpurea L. under water deficit stress.
Scientia Horticulturae, 239: 314-323.

Lewis, N.G. 2017. Plant phenolics. in,

Antioxidants in Higher Plants (CRC press).

Macheix, J.J., Fleuriet, A., Jay-Allemand, C.
2005. Phenolic compounds in plants: an
example of economically important
secondary metabolites (French), lausanne:
(PPUR) Polytechnic Presses and French
Universities.192 p.

Mata-Gonzalez, R., Abdallah, M.A., Trejo-
Calzada, R., Wan, C. 2017. Growth and leaf
chemistry of Atriplex species from Northern
Mexico as affected by salt stress. Arid Land
Research and Management, 31: 57-70.

Mousavi, S., Bahmanyar, M.A., Pirdashti, H.
2013. Phytoavailability = of  Some
Micronutrients (Zn and Cu), Heavy Metals
(Pb, Cd), and Yield of Rice Affected by
Sewage Sludge Perennial Application.
Communications in soil science and plant
analysis, 44(22): 3246-3258.

Mousavi, S., Bahmanyar, M.A., Pirdashti, H.,
Moradi, S. 2017. Nutritional (Fe, Mn, Ni,
and Cr) and growth responses of rice plant
affected by perennial application of two bio-
solids. Environ Monit Assess., 189 (340): 1-
10.

Mousavi, S.M., Moshiri, F., Moradi, S. 2018.
Mobility of heavy metals in sandy soil after
application of composts produced from
maize straw, sewage sludge and biochar:
Discussion of Gondek et al. (2018). Journal
of Environmental Management. 222, 132-
134.

Mousavi, S.M., Srivastava, A.K., Cheraghi, M.
2022. Soil health and crop response of
biochar: an updated analysis. archives of
agronomy and soil science, 68, (4),
https://doi.org/10.1080/03650340.2022.205
4998

Niu, G., Zheng, Y., Han, F., Qin, H. 2019. The
nexus of water, ecosystems and agriculture
in arid areas: A multiobjective optimization



https://doi.org/10.1080/03650340.2022.2054998
https://doi.org/10.1080/03650340.2022.2054998
https://pec.gonbad.ac.ir/article-1-860-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2026-06-09 ]

o2 g Yluly 1 po

Changes in growth indices and drought tolerance of different Atriplex species under the
influence of different sources of organic and chemical fertilizers

Maryam Pasalar!, Bahram Amiri *?, Foroud Bazrafshan 3, Mahdi Zare®, Mohammad Yazdani?®

PhD Student, Department of Agronomy, Firoozabad Branch, Islamic Azad University, Firoozabad, Iran
2Associate Professor, Department of Natural Resources, Firoozabad Branch, Islamic Azad University, Firoozabad, Iran
SAssociate Professor, Department of Agronomy, Firoozabad Branch, Islamic Azad University, Firoozabad, Iran

Received: 2022/06/01; Accepted: 2022/07/28
Abstract

The goal of agricultural production worldwide is to enhance the quantity and quality of plant yield using
methods such as reducing the use of chemical fertilizers and incorporating organic fertilizers. This study
examined the effect of different sources of fertilizers on growth indices and drought tolerance of
different Atriplex species, as well as on irrigation intervals, in Bandarabbas from 2018 to 2019. The
experiment followed a split factorial arrangement with three replications in two folds. The main factor
included three levels of irrigation intervals (80%, 60%, and 40% of field capacity), while the sub-factor
was the use of different fertilizers (poultry manure, sheep manure, and chemical fertilizer). The results
demonstrated that increasing drought stress reduced relative leaf water content and leaf chlorophyll
content of Atriplex and increased ion and malondialdehyde leakage. Poultry and sheep manures were
found to reduce ion and malondialdehyde leakage of leaves under irrigation intervals of 60% and 40%
of field capacity. Additionally, plant height in poultry and sheep manures was higher than in chemical
fertilizer under 40% of field capacity irrigation. In the same irrigation level, biological yield in poultry
and sheep manures showed a 4% and 8% increase compared to chemical fertilizer. Sheep manures
showed a 40% increase in total phenol content under irrigation of 40% of field capacity compared to
chemical fertilizer. The findings suggest that the use of organic fertilizers improves physiological traits
and increases resistance to drought stress. Organic fertilizers were also found to be more effective than
chemical fertilizers in drought stress conditions. Therefore, the use of organic fertilizers is recommended
to maintain optimal Atriplex yield under water stress conditions.

Keywords: Soil fertility, Forage, Yield, Nutrition management.
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