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51 saelcinsd mll Crized e, Hho 4 JSWLKe
,» (Nabati et al., 2014) ,Ken 5 S5 il
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» boibesl il cdld 5 Sslnd sl TRy
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Sle p Sas sl (Lotfi ef al., 2014)
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Slaghy, ol azaty; 5 azddle Ssg5s o

A dlre g (6503l 8 50 2ol o laitinl
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5 pli 59, 50 00jailez (4 slaws M Sjails> as,s GP

(Khandakar and  osb o b,d JS olaws di

Bradbeer, 1983).

(V) akl,

s=37]

t oley ,0 00 dilex (sla,dy slaws M Jjaile> sy =S
wilbos ool gard Oyl layg, ol
.(Khandakar and Bradbeer, 1983)

VI =(RL+SL)xRG () abl,

Jsb SL wzats, Job RL o ey (asls VI
(Abdul-Baki wib e (o585 oo, (RG g axadle
and Anderson, 1973).
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Table 1. Yoshida solution components

. G o pS)ekale . (id 5o pS)ekale
ro Concentration i Concentration
Element (grams per liter) Element (grams per liter)
N 914 Fe 7.7
P 40.25 Mn 1.5
K 71.4 B 0.934
Ca 117.35 Zn 0.035
Mg 324 Cu 0.031

Mo 0.074

azals g (Jidlga alo o 50 (Joiblo) (Ui g (o W IS) (65980 (i glacdile -T Jgur
Table 2. Salinity (sodium chloride) and drought (mannitol) concentrations in germination and seedling stage

G 5o ekl . Gl 53 ekl
. ‘_?)5..; Concentration S Concentration
Salinity (bar) (grams per liter) drought (bar) (grams per liter)
0 0 0 0
-4 4.713 -4 29.355
-8 9.426 -8 58.710
-12 14.139 -12 88.065
-16 18.852 -16 117.420
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Sile oy i el e S 3
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(DubOiS et 01,1956) ub&.o.ﬁ 9 =90 Ui’ﬁ)
wged Sl e S Voo el (na ad S ol
bl Jloy VIO (yig,0e0 alS i lee O L (ol
o el ¥V ooas gl Jols bl e g 00gad
O Wm)bmuiﬁ&of(ﬁbjoxb;w
Jol> iges 51 yid o +/) Tazme ot oiler, yid oo
u\.wo».\.»L.a))S.JsLuo\ Wd),‘&l@uTLg&a‘d}J‘)
el o5 ad alol (gl Bpme 2l e F s
Gled 1o o al gyl 4 ARBs Y Doedy e
Biws bwy Coly 0 w8 o Gl o)l
b odiles egili FY Ll alall )0 ylegidy iSi!
olsier 09551 oo ¥ (ol baid o5 (6,500 g8
50 Jslore Slhauegs S e o 0l oolaiul sl
3yl p e laslin] Jloges 5l eolitwl b gy p 390 diged
o9 n S (5 S el
Slosliial b (owyp 9590 lalS (also plodl (s
s Sojlil (Bates et al., 1973),Ken 5 il i,

25 ons 5wl plil cdl 5l a)F /0 lal s



v g i gle iy 36

(Dadkhah, cudls o3 ,ole iz o Pl
2010)
@ (Gialex gorb g 053 Sudlid kel 6l bayd
i ol S5 ojlal a wilgs Hd ST sl S5 O
Sy Sl 1 F O yse aiSa ol i b oS
zor slr p¥ ol Soe g wid, Gl WS 5
Whee o Sialer Cope g Gl S azady,

S s 0 AL halimus azas,, g azddle iz
(Y Jga2) 091 o gime auo o
&34lgar Cas w9 (Jidilgr o0

ol bas ol las (F Jeuz) oKl duslin
~u A halimus Sjales ooy (g0 o (Sis gl
S L Nl o g 28l relS oy b
G5 sl Gl b g s w5 sunlie julsr

L ool plil Wlaéss (Shahverdi et al., 2016)
S5, » & (Karimi et al., 2006) l,Sen 5 (o0 ,S
ole i plxil Atriplex verrucifera x5, olS

SV VY A T e el il )l (Sas
s AV F VRO AP e Sialler s ol
o Ol Ll il 2alS wals b acylie 5 aoys Ve
Ceypw g (Gialer doys e Gl L a5 sl
5 &olox rizren (8L el S &gty Siale
2 G Sl swyp o (Javadi et al., 2014) | Soa
@l oS AT Lz azelS adgl an, 5 gjale
Lannabis

5 FOIPY FAIFO Y- IYF Cudpas 5,98 L 0 Luals
Sy Sis mhe GulEl bosg asye YIYY
S PG S S Ky, gl (Sl
AW goh o 9 09 wald led 4 bgye (jalex
oy S ppbey il il Caste Kid
Sidler Coyw ((Sis LV 5 -V 4 o (e
oS dals 4 Cad doye Ve g AVYY S g

sativa  FEchinacea  purpurea)

Cynara s Trigonella foenum graecum
Logas o ) ol gl (scolymus
azadle s (459 9 4z adlw Job
Ol b Sl aslie 5 Jols mls ulul 5
Jsb b =VY @ e el Jowsls 5 ((Sas s

o A el 4 Cund azdile Sis (59 9 azaile

S s PG (Sygd GRS 50 eizes 8L
ey nipS 9 wels led 4 by Sale
ol 4 Cud a5 09 JL VF e 4 bgye Jials
Sgise |y 20lS W, cpl il el sy YEAY
Sl a0 g lasme el Jomily GralS s
9 A5 5 e lagg Coew (Ol Di> laie g Ceyw

(Syph S, .l el ooy AV/eYs A/0)
deMoMLMAmu)w)oouLdJebu,l;w

P sime ol 5 cunlas g)ls gime BT L -F mlaws

A. halimus oluabign 9 595998 )90 (a0 p (5 g (Sld i ilizio gradile 1 il ylg 4325 - T Jgu

Table 3. Analysis of variance of different concentrations of drought stress and salinity on morphological and
biochemical parameters A. halimu

(MS) ©la o (eilee

it a0 e deps Giwler s azdle Jbazate, b han g as o, T S0 ol
SO V' «ol1  Germination Germination ~ Shoot  Radicle  Seed §I;00t drv wei }; Radicle dry Prslir;e Jsloee
o daf percentage Rate length length vigor ywelg weight Soluble sugar
Drought Sz 4 2921.26%** 1860.77**  250.54** 160.99** 395.91** 0.13%* 0.02%** 40.886**  8.208**
Errorlas 10 4.86 13.32 0.16 1.11 0.15 0.003 0.006 0.001 0.001
V() 7.74 16.88 5.02 12.11 4.76 26.53 24.89 0.419 0.462
Salinity 5,55 4 1064.16%* 1094.44%*  54.73%%  20.61** 25591**  0.051** 0.04** 29.594%*  5.903%%*
Errorlas 10 12.46 13.54 0.57 0.21 1.12 0.001 0.001 0.003 0.001
Ol s g po
vl 7.40 11.78 4.13 435 7.10 11.52 6.58 0.699 0.438

doyd S jo s pme BT KL, -
**Significant at 1% probability level
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Ssysbar )l ol bulpd 4 g0l (Sow o
dgs S 0l slesl b wilgs oo LS 51 Sy a,
Ly ol 05,08 Gaas (gldia) i bl cleds g 03,8
(Teimuri and Jafari, oS Cds S o 55 Gles!
2010)

(Ziredar )| \Sen 5 oo, ; slasl b mls oyl
P SES 5 Sph G5 S ey o et al., 2010)
Oer g 55 9 Thymus vulgaris  Gjails>
alides zobaw Sl o,y 4o (Gregini et al., 2014)
Sl sleasls » (S g ed sl
Syls cdllae Melissa officinalis
2% Ay

Gl L S ol Gl (F Ja2) (file ali
Ol dall 4 Cod HA Ay (5,90 9 SaS cdale
S Sas 5 sl il b S s psbay ol s
St Sk VF 5T oA o 4 i gyl ity
@ i doyd Voo 5 QAVY QAT BF/+ o e
Sos8 A5 50 Gl Gl e Ll 28l 2alS el
ol 95 0o, AYYE 5 VYIBA Y/ 0 N FIFY o s
b azolS Jsb g (Siailez wo sl (ol a3Lo
OLSen 5 (condlnl 5l ot edlel (555 L ezt )
slis BT w,p ,o (Ebrahimi er al, 2011)

B oS 9 Gl gy, SES 5 e
5 Agropyron elongatumy Agropyron desertrum
sy, (Behmani et al,, 2016) Koo 5 ogo
Cloasls 5 Soi dile sl Sl S
Capparis  os)ls HlS & an §  giale
Sl Sly>en cartilaginea
cbadie e 9 ShS G b
Slaes S (V Jguz) ouills 2525 Joor el
slajles b o 1) mhe 0 dsn s Jsle
2858 6y 9 S il slacdale
e alis I Jolo bt t Jpbme ©lpasdgs S
OV JS2) sppd g (Sas A5 50 Joboe Sljangy S
Shaerg)S 6)sd 5 (SiF S gl booh plas
G5 st el b oS5 ysbty 23l ol Jolons
BT R VRSO Y W o
Jsloee Slydarg S b

L]

Yo-

Ly ol BT 608 gl cnl ) am azddle Job
g S Sgasme |y azalS al, dS dgu (gamdr il Cad
Jos 1y 555 Wl5icse o9 b azaile Jsb cio
L8l alS azadle Sas g 6yeh GBI L xS
AL -F L sals bl (e 5 S siee ML Ll
ol s eamline Hb VP L L -VY 5 L -WY L L
bbb § Sl 5 85 ool al ;UL 5050
INE P NI S e S NV
YL zhw o 39 Liels (Jamil er al., 2006)
Jil g olae olge Jlanl zals cdeay Yol Sias
SloaiBly b gulis (nl aBlgn i s5e 4 ot 51 ]
w2 o (Bagheryi et al., 2011) |, Ken 5 5,8
s SRy 5 Sl S, » Sas g S
5 Artemisia sieberi Besser axalS _Si3le9,50
b)), (Davodnia ef al., 2017) o, San 4 Lisgls
Seidlse Sleogad p 6)eh 5 SaS sl
calbe papaver iz ) 65 Jax e 5
S5l
Ay din ) S ()9 9 4z ady Job

Jsb Sl a5 ols i (F Jguz) (ke dslie
"4 b oselie 6)9d 9 (i b T led )0 azans,
azads; Jsb ol =¥ 4 jhe (el Jeudly 5l a5 s,5b
Ol bl 4 Cad 2o, YYIVY g OFNVY Coj @
Al mhw ol 51 gain gladale ¢ ol las
Pl ot g s aald 4y Cawd oad o3l lo e
g b=V cble & bgy e (S losk

P azady, S (G Sl (Sas S e
o mhaw b adl a5 ws caslie Sas L -F s
038 Jlde 1 5aS g Cublad (g b Jxe B (aall)
Dy (S b SV ghe 4 bese azaly, Ses
S Az Al SES (g S 16 9h (S )3 eigres
G 22,0 AVYY oS 0l ovaline (5,50 5L -F Jles
gl SR Ol 5l e s o ol Gl wals o
Bl malS sl 4 S Az iy, SS9t
DS gyel b N g Y layles o
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Panicum antidotale «(Marathan et al., 2007)
Portulaca oleracea 4 (Eshghizadeh et al., 2014)

0,5 o,lul (Sartip and Sirousmhr., 2017)
b 0 ol Glatlinng S (sizme (Al Egece
Jotoels slatlinssS a3 Jebows lyiee |y G
loyrs Sl Jolne sload jiiw 5wl adoisie
slachaes S Gl 4 e & GRags el

)5 4z d9b oe Jolme

dald 4 Cad duoyo V/FF 5 FR/YY FY/A7 YY)

4y e s 50 Gl pl e Lol adl sl
3 Sg doyd OO/-Y o FEXY YASY NFYA Cs
JB Ol mals cdeay slge JESH oyl i o
lodplio 5l (Fp chle podd 4 e (ke
Syome G de) )3 (gdvaie Slided gd o0
Ll cos bl Gl 5 Jslee slaclyanss
4 Olse o I a5 eud plnil 55LsS lagis
Triticum aestivum &S (g, y ool plxil img}

A. halimus G jailgs sbadlgo p 5,90 g Sid yid ilizo glacdale JF1 (1 Slo dglio -F Jguo
Table 4. Comparison of the effect of different concentrations of drought stress and salinity on germination
components 4. halimus

o Sl e
Silyr 2oy

Arady) S5 5y azadle KB (5 azady; Job azale Jsb o e als

Germination Gy yo olaw) (PS5 ) (5 ) ok Groghes) ok
percentage (%) Germination rate Radicle dry Shoot dry  Radicl length Shoot length  Seed vigor
(No. seed/day) weight (mg) weight (mg) (mm) (mm) (mm)
drought
(bar)
0 76.66 a 62.08 a 0.19a 0.54a 12.30b 2290 a 2698 a
-4 40.66b 26.96b 020 a 0.29b 1896 a 1026 b 11.87b
-8 19.66 ¢ 1481 ¢ 0.07b 0.18 ¢ 8.10 ¢ 4.60c 247¢
-12 5.33d 4.26d 0.02 ¢ 0.07d 420d 2.40d 0.34d
-16 0.00 e 0.00d 0.00d 0.00d 0.00 e 0.00 e 0.00d
o
Salinity
(bar)
0 75.66 a 62.27a 0.18b 045a 11.56 b 21.86a 2529 a
-4 60.33 b 33.96b 033a 041 a 14.13 a 21.76 a 21.63b
-8 45.66 b 28.28b 0.09 ¢ 0.23b 1136 b 19.60 b 1693 ¢
-12 26.00 ¢ 17.18 ¢ 0.06d 0.19 be 9.36 ¢ 1633 ¢ 6.68d
-16 21.66 ¢ 1434 ¢ 0.05d 0.16 ¢ 7.13d 11.76 d 411e

(LSD) w,ls (g s cme M| 0o y0 0 Jlotis! mrhans 10 (g5kal Jai 5l coygim 2 50 Sglite g, sl sla Sl
The mean of different letters in each column is statistically significant at 5% probability level (LSD)

@ Glgee gl dex 5l a5 canl sal 3 alS o
«(Babaee et al., 2010) Thymus vulgaris L5
¢ (Borojerdnia et al., 2016) Phaseolus vulgaris
(Amini fard and Byat, 2017) Lepidium sativum
5 Ol e B 2 (e 8 @IS g0 oLl
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Effect of drought stress

Effect of drought stress and salinity on germination, soluble carbohydrates
and proline of Atriplex halimus
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Abstract

Drought stress and salinity are one of the most important limiting factor in plant growth.
Accordingly, in order to investigate the characteristics of germination, soluble carbohydrates and
proline Atriplex halimus in the face of drought stress and salinity in germination and seedling stage,
two separate experiments were carried out in a randomized complete block design with three
replications. Drought stress and salinity tests were carried out at 5 levels including 0, 4, 8, 12 and 16
bar, which were subjected to two separate experiments using mannitol and sodium chloride,
respectively. The results of this study showed that the effect of drought stress and salinity on
germination percentage and germination rate, root and shoot length, seed vigor index, shoot and root
dry weight, soluble carbohydrate and proline 4. halimus had a significant effect on the level of one
percent. Comparison of mean showed that all germination traits decreased with increasing dryness
and salinity. Maximum radicle length was observed in 4 times dry and salinity treatments. In all
saline treatments, the plant was capable of germination. However, germination mannitol was
observed at drought stress levels up to 12 bar. The content of proline and soluble carbohydrates also
increased significantly with increasing salinity and drought stress. Generally, the germination and
morphological indices of the studied species tolerated salinity conditions better than drought. Also, in
the germination stage, it is sensitive to stress in the seedling and the occurrence of stress in these
conditions can reduce the percentage and rate of germination.
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