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Table 1- Analysis of variance (MS) of bacterial inoculation and drought stress on studies properties of Astragalus effuses

Sl e @bl ez il ey il ao Sl plo bawgie Sl Sy S
S.0.V. DF Germination rate Germination percentage Mean germination Time Germination rate coefficient
<5
{’S’_ 2 0.526" 0.937 0.188™ 8.279"™
Replications
S 3 8.658" 205.381" 0.905™ 54,560
Drought stress (D)
L,SL les - - - -
< 25 e 4 22.366 321.979 5.480 275.221
Bacterial treatment (B)
S:. : 08X - L - * i *
S xS e 12 0.883 97.395 0.219 6.706"
BxD
Uas
38 0.424 20.016 0.084 4,767
Error
P 9.872 4.753 8.125 7.487
CV (%)

Beo,0 S g iy Jleizl zolaw o lo ge BT g lo sixe M| 042 pie (o iy i g % NS

ns, * and **: non-significant difference, significant difference at the level of five and one percent probability, respectively.
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Figure 1- Effect of bacterial treatments on germination percentage of A. effusus seeds under

drought stress conditions
(Means in each column followed by the similar letters are not significantly different at 5% of probability level)
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Figure 2- Effect of bacterial treatments on germination rate of A. effusus seeds under

drought stress conditions
(Means in each column followed by the similar letters are not significantly different at 5% of probability level)

va


https://arpe.gonbad.ac.ir/article-1-329-fa.html

[ Downloaded from arpe.gonbad.ac.ir on 2025-11-03 ]

w131 i p3 (ALE by S e gl g 58U T

Sy piie p (SAS AT gshe S5 6550 g sleles S didilex ploj lwgie
3P S G5 sk 5 6L g5 Jle G Bl Sl 5 aeye S Jleisl mha o (Giailse
SieS aS ole Hlas b Sile awslae ol () Jguz) wiog o gty iy Jio! mlaw
Bacillus Bacillus amyloliquefaciens b xSt zidl jlos 4 bae Siale> by Lawsio
eSile dunlie fpaizmen aila 0SS b (gl e BB 45 54 Pseudomonase fragi sp
2Bl Gl Gialez ploj chwgie (R Sad GBI L a5 sy ol sbsS (iS5 sl
2 Sialez ley lawgie oS ol lid b iSL mdl jle g (Sis i blie SIS o)
b gpgy (G5 Gg) wald & Cond g0y TYITA (WI3H L (o581 mdl poe Lalys
Qoo Vele |y il &gy ol cunils Pseudomonase fragi b s les a5 >0
Lwgie (b 55U les a5 sl olas 56 (Torfi, 2015) 6L cladllas guls (Y JS&) aas ials
roligosoge 9 uphewl Sl SL ol Al o )s VY B ) 5080l olS )4 Sials> oo
aile olié jolie a4 owjiws Colill oo b be, b lags xSL ol ol oo linsd ouisS J>
5 il oloy a5 wms oo 8 3l o | ol ) 5 0 Shee i, S e Slge w5 oal

(Nezarat and Gholami, 2009) sl . o1 5 53>

F 9 a
'-_g\ ‘) i
oy da
—,‘33 ¥ g el
Tg; v m--/Y
1
oy |--/f
5 \ -tJIrF\

S i Ll cos A EfUSUS Jod iailsr ploy bawgte » 2l SL glales 31-Y JSs
Figure 3- Effect of bacterial treatments on average germination time of A. effusus seeds

under drought stress
(Means in each column followed by the similar letters are not significantly different at 5% of probability level)
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Table 2- Comparison of the main effects of drought stress and bacterial inoculation on
germination rate, shoot dry weight and root dry weight

b Lo drady, SS (5 axale S () Slyz S gyl
Treatments Root dry weight  Stem dry weight ~ Germination rate coefficient
Drought strees
control 0.014a 0.009a 30.930a
-0.2 0.013b 0.008b 30.630a
-0.4 0.011c 0.007c 27.940b
-0.8 0.008d 0.007c 27.130b
Bacterial

control 0.009d 0.005c 21.500d
B. amyloliquefaciens 0.013b 0.009a 33.830a
B. sp 0.014a 0.008ab 31.490b
A. chroocuccum 0.011c 0.007b 27.770c
P. fragi 0.0119c 0.008ab 31.200b

S woys my Jhis! zhe 0 LSD o995 oell Widb oo Syt By Gl feiw a j0 & ol Sk

Wl 0SS b gl gine

Means in each column fallowed by similar letters are not significantly different at the %5 probability
level (LSD Test).
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Sl i 5 sk Sy 68l e (il slaleas Jll razadny SUS (339
O gobw e Bl Sl g alidls azad,, SWS Gy e SO ophe (o g5l gxe
dnlio mls 4 azgh b (V Jouz) 095 )b gme azaly, S (459 2 6550 g9 jles 5 (S
eSle b BACHIUS Pl ST el Jlas o azadiy) Sis 5 oliee oy doaSiles
Ol b (b)) s e kalypd jo aS ol lid bl sren 0u0 5 canlin o5 ¢/ F
2 Y Jgaz) bl dgzg (500 (il pshaw 4y Gl dzddy, SiS ()55 oot o5 0T
Sad 59 ol cel 655L ol plas @l any olS p wd) Sime Glag Sl Sl (o)
(Hafeez et al., 2004) oi ol 4 cons aia,

0dls plil atwy oL 5 a5 043 s o (Sarcheshmepur, 2014) g acio o oo
Ot iz 51 Ll s gtae a8l & pgots (St (25 Jlod 5 6,55 il il 0,5 ol o
Gl 15 Jleel Bl s asg) SiS (5s wdd Jl g 65SL g9 sled g (SAS 15 sl
Joily GRIBIL QbS5 sbay w8l fali8l ol St el ST 50 oS (g0 0,5 Iy
Selae 5051 Gl s ke b Ol Geled e s anlls s a Gl (lie s
by S e slas xSL (Sepanlu and Syadat, 2000) wub o zelS el Sl bl Ol (S xSl
35 Okl e 20l Eelb ACC 5dg 0um (sl 059,05 5l oolitul o ACC jlaals sl odss b
Burd et al., 2000 Glick et al., 1998) sl o Liol38l ats, 0, o] Jlos 4 a5 548 o0 oL
(Glick, 2014 Belimov et al., 2009 Belimov et al., 2007
2 azadle Sas 5 2 2lS ab; S e la L Ll il 3l iz aile Sl o5
o gsbe 5 6L g Jles G Bl ST S Jlogs 0 Sl wo s Sy Jli! mhaw
45 a0 oo plis azalle SiS Gy (Sl dmlie @l (o) (V) J992) 0508 I3 gime (Sa5
053 & |y azails Sas 5 0w S ke Bacillus amyloliquefaciens b xSU mdl Lo
s Bacillus sp [Pseudomonase fragi b xSU 7l slo,los 4 Cond a5 ols plazs|
Jaaz) clls (gylo pime BT vall 5 eili slojles plo 4 Cod (Jg rcdlad gyl cxe
Iy dzain, 59 oy o/ e A cofo e A el e Gl 4 vald 4 Caed S 5w b yled pl (Y
drwgi g by b ocias jLslo-ACC wge aSul Lo 0 o, S e slas S .asols ol 58l
Shaharoona et al., ) suss oo 5,3 56 cos coie job a1, o 0 Slee 5 a8le 0l iy, 03,
(2007

! Aminocyclopropane-1-carboxylate
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Table 3- Analysis of variance (MS) of bacterial inoculation and drought stress on studies properties of Astragalus effuses

Oyt g R FESS ardda,) SES (s azadle SS9 a Jodg 5 b dedsls
S.0.V. DF Root dry weight Stem dry weight Chlorophyll a Chlorophyll b
1S5
’,’S‘ . 2 2.32e-06™ 4.9e-07™ 6.8e-05™ 5.8e-06™
Replications
e 3 0.0001" 1.55¢-05" 0.003™ 0.003™
Drought stress (D)
L SL L x o x o
< A5 e 4 5.06e-05 2.54e-05 0.043 0.004
Bacterial treatment (B)
25 aiix e oSLles ox wx
2 - “5)‘5 s 12 2.62€-06"™ 1.43¢-06™ 0.0009 0.0002
s
38 1.6e-06 1.06e-06 0.0002 5.4e-05
Error
Ol ot g
T e 10.546 12.815 5.478 7.770
CV (%)

Aoy Sy g i Jleil ok 10 lo gixe BB 5 ls g BT Sg2g pas o ey

ns, * and **: non-significant difference, significant difference at the level of five and one percent probability, respectively.
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Bacillus amyloliquefaciens .ali jlag a5 ols olid u50les dunlio s f JSo 4 axgs
s 6l me BMS! oeils sla Lo ;Koo g wals L aS 0g Jloys5 YL A dg lS )
soo iS5 e jo (IS ysbas ols plas @ 8,5 Gl p (S A5 sl @l (pizes
alie @bl ctls vz (Sa 25 pshw ple 4 Cond @ Jd5)IS (e Cn i (00l
ol o 5o ol Glis B Jedg)lS Sl » obySb il 5 (K25 i it I Sibee
GRalS (A5 Gg) wald 4y S w0 )d YYIFA @ L3915 (lie —+ A (25 whaw jo 2k S
5 85 plml 6 eS Dal b ol ySL slaslens 5o @ Jd)lS pliee (o205 g, b ol las
A oadlive valds 4 Caws ao 0 > lade 4 Pseudomonase fragi s <SL o

& e S dijg; ab dimy (o 90,8 oo 8 (S i 5l o IS8 90 4 Fitgd
Wil or o (S s 1 (5,500 5 39 o0 My IS Sodlad sl 05Y COp (ks (el
2 S Gl 5o a8 G5eeST Jld laaiss ol oaalin BB Lo J35)l5 <055 Sjpe 4 oS
Ngh S35 4pmS Col 50 5 SFes peas <o o ailiioe 0ud g olS
Jiang and Huang, 2001; Schutzz ) ;éise 3l oan ,bi G cyizen (SMirnoff, 1993)
Cdled ial58l 4 Wl o 25 Cov Gl o g IS zokew (2als (@nd Fangmeier, 2001
J3s )5 JsSUse p3¥ s Su O3sr w3l bgrpe d(Dhds)lS) L)l eaiiSg 58wl
Olie a3l (3950 v (RalST L g 3,1 peditns LLS)| ()39 505 Glie b Jed9,lS ke ol oo
Jahanshiri et al., ) ;l,Ken § caliile> (Hasegawa et al., 2008) ab o 2olS 55 Judg, IS
2 Pyl 5 Alsiil Slas ySb g CaagnsS garg ) 3L 2 053 slaem, 5o (2013
B g rizmed il B 6 ls e jsbay s IS Sale oS wols 35S a8 oS
sl LSl slajless bl S8 e ateen oLS o @ Jby)lS il s
Sheykhi ) ws (5)l35 "as 5 4555 5Tsiil 5 T i3l olipagises < iy lipesip
.(ghahfarokhi, 2015

! Bacillus

2 Pseudomonas putida

% pseudomonas fluorescens
* Corynebacterium
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Figure 4- Effect of bacterial treatments on the chlorophyll a content of A. effusus seedlings

under drought stress conditions
(Means in each column followed by the similar letters are not significantly different at 5% of probability level)
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Figure 5- Effect of bacterial treatments on the content of A.effusus chlorophyll b under

drought stress conditions
(Means in each column followed by the similar letters are not significantly different at 5% of probability level)
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