[ Downloaded from cpj.ahvaz.iau.ir on 2025-11-21 ]

[ DOR: 20.1001.1.2008403.1399.12.47.3.7 ]

5 B-YD Slwio VTR 5l FV o )lois Y Jlu lsal asly oodbul of5T ol ¢ sely5 ol (s5slsjud sole & s

Pl ils yolic g o bwoaiign G S5 5 Sebomadlo sl g (ow j L39S 0,1, 5
oliilo )5 o !l i i (Cicer arietinum L.) s g

®oold e 5 5,5 pehaSTL UL ol allslla s T gugetie ol Lo e age 00,8

Olrl Glgal (lawson (xmb @lin 5 (55)9laS pole olfisls (oalS S3) 5 a5 (cwdige 09,5 6550 emils ()
Olrl lgal (lwson (xmb @lie 5 (55,5laS pole olSals (oalS S35 9 a5 (cwiige 09,5 Lol (¥
Olrl el (lwson (xmb @lie 5 (55,5laS pole olRails (oalS Suij 5 a5 (cwiige 09,5 Sl (¥
Olrl gl (lwsor (oamb @lie 5 (55,5laS pole olSlails ( St 5l S 095 JLsbewl (¥
Ol p! oliile S sl o5tils ¢ BLS S5 5w (wdige 09,5 Lotils (B

alirezaabdali@asnrukh.ac.ir : J g ediums gi”

AQ/4Y/YA: b oy b QAN el ) &,

PR

SATL Helgmgn §ySL lhwd ygwgn $ySL (Sam) OS5 pus) (S oS HI Glaboil cml 4o

lorbion s She 2 (Yao o S g o B pan 0315 pae) Sbwadlio domwl (L0 Jokomo 9 (525950 &1 3 (ogm9 )
30 20 blpd 50 51585 aw b (Bolai JolS saSsly b wly » JiygiSl & ygon (151 9 gign) 9956 o3 30 4ils polic 5
o0 Sl sl jlod 53 15T 5 g pBL1 30 gy Blime (o it b plwil oliile,S )0 WWAB-4F (ol Sl
2 S 2 Jokmo w8 (ylime o2 YL (S 03U (339 55 32 p5 o o[ FA 9 +/+FA b Fa) Cland pygmgm b ol pod Y90 Lo
PS5k YIPA 9 YIFA o 5a) pomgins b ol yo S13T g 335950 b of pod geigms o)1 50 Sbomdlos dpunl ;¥ g0 lno SO 5o
2580 9mgm 9 3 )95 b ol jod g Sl b sl j¥ g0 cno SO Lo’ )5 Jokoxo iz o (ot yidient 9 (S 030 (39 055 5
298 gy 3255 b O13T 035 30 il gy 3l5we (2 FYL el Camdds (S 036 339 )5 3 o5 o +/VFY 9+ N\VY o i)
O30 (2 it oS 35395 3 31515 pue jlasd b 9 13T 03 30 (o yd +/ABY) &l Jgisdly oyl (o 30 YFIAY) 31590 9
&l 5,5has ¢y Y 35950 B L ol pod Sl b vl ¥ g0 e S jloud 53 ()5 Voo 50 0,5 Lo AVY/FD) dils iy
~Jekme ol Cawddy gigm o8y 3O pemgi ) ol peadr Yeo o pu Sty ! (LB Jole b (HUSa 50 0,5 5L VATY)
Slxe g 2loondign (S39 S92 2 oM 35550 THB 9 (ogmgy G ATL L ol e Selewadle !l Yao o +[0 (LB

g1 dazgi BB Hlows golaidl Blat 4 a5 090,85 wald jlowd b dwglio jo 4ild 0 ,5los (g0 y0 Y i l381 4 ymio « olie

0395 3 4l 0 Shas psmgn; el (onlsn 1 GOS (gWdoSlg


https://dor.isc.ac/dor/20.1001.1.2008403.1399.12.47.3.7
http://cpj.ahvaz.iau.ir/article-1-1343-fa.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-11-21 ]

[ DOR: 20.1001.1.2008403.1399.12.47.3.7 ]

4 oliile,S s Lyl yd s 0950 a8 )l ails jolie g slierdisn slo Shy » Solewdlo sl 5 sy loosS o 515

doddlo

(AWari et al., 2017) ceul &Y¥si 0,5 51 oL o Sptes | o515 9956 (St das 9 Sz bl )l 5 ke 5o

5l LS YY - oY e ol 5 aS sem LS OYVEYY 1l 0 aus 9955 iS5 mhaw VYAV el Jlo o
3 elics; sle Se 8,55 sl L1, oLS ud, o Sas 5 (VYA ol JbT 55 50) g1 mes Ll - AFY
Rl polie mudgplin o uils iigzd aiile (So3lsn b 5 (oloardiConys anT paiz p b L 55 oS LS L
ol Jaleel et al., 2009) aas s 1,38 U coms ST Ll 5 o ()] (5lal 5 Jobo lala Lol cods 4
by olS glagely ;i (sl pte (J5ge JUSms S0 g 058l a3l CilanST (DT S lsted Sl
aile olonign sla g ogay ;0 Sl ol i (Simaei et al., 2011) uiS' o Jos oo (25
5 92 oS o, Shee (taly 8l 4 )0 (ALS slagygas98 Gliee g (§imsid $osSS; (s n (Jolne Slacntisn
cilil o i ol o plals sla)ls g 5l 51 o (Pakar et al., 2016) ool sus ools i (5,98 2 Loyl
o5 OLS )0 5Lk sleig Cangene @ds g sl (gl jlasly cgreml iS50 g G el Jske )0 g
Slgaes co 18 36 cos |y 46565 slaws 5l 5 lantisn cudd> ondg (Ashraf and Foolad, 2007) el saso
e s wiz b S oS opl (S 355 Masl VAT () Sen 5 15,5 WS (o0 6 T slr il comle i
5 9dsi oS Jgsy90 slaili g alie yolis (13,5 ool )8 (sl o5 05 po S Loy (Selslin 00518 Ly 5 aiesges
Ol 8)lso yinton ;3 5 (3Rl Glyie 4 3)l9e (0 50 (FumjsladgS (VTN ol g (ki) Wgd oo a0
55 Sl 5 Sl (15 9) WS e |y (55,518 slaplls 055 (sl lgicoe (ot (slaosS JoS
e olie Cas glojlal b ayls kel sl wiile (0lge 5l asliiul o oty slassS (S 0,5 (V¥R
Sl oslizul s iz colls il slael 51 (S aims Lialidl ) 0T 0sSUsT slaalal s by cutlil 5 oLS Lawgs
L L)l o (el slopius 53 5558w Sude Sl aree; cnl 0 (VAT () Sen 5 55,80 5) wilge (g Olge
wUles ialidl o 5 s o (ROBSEI €t al., 2006) il oo ,oud o539 40 213 jolie Gaz ,0 7,6 (ol 5o 2i
Otlpl )8 garedg 73S ;508 (Gdieg ) (pdiz 9 phed oRigd (S e b (2l polie Q2 gl Gljee olS
(S SS9 4 48 lassTan s sl Glapllas pgy )0 ojshaie Wiz 5SS SIS 555 slag )
35 mly8 g 0956 i)l olde Slgeas 5,55 L (Abdul-Jaleel et al., 2007) aislxl o S cins g (ol

el ool I3 Nl o Braes 5 olae Y game 00, jo 1) 095 ( Jgamme (pl Brae b dsol> 88 03 Jlde ole

1- Cicer arietinum L.


https://dor.isc.ac/dor/20.1001.1.2008403.1399.12.47.3.7
http://cpj.ahvaz.iau.ir/article-1-1343-fa.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-11-21 ]

[ DOR: 20.1001.1.2008403.1399.12.47.3.7 ]

Y O-YO Sl=io AV 50l FV o)led AT Jlo lsal oty odll ofT olfiils «el; lolS (55551 508 cole 4 i

Js—aze (il 0,8as g ctanl (Gloz 0, 8os (:S0le pg0Ss a2 Suo3 Ol nl )0 9956 adgi o Sles Ayl 4y az g Ly
Sl 5 G005 3 )5 S g2 Sl GRsi (il syl 3l aBlbee n AU Glizl gyel ol5 @ sla s, b
s ool (3131 g madgm) 9955 o 9 ails & Slhoe 5 polie cuilil ( pliond S Sy » Sebalo
gy 9 Olgo
S 50 g5l oRadls sk il g (65,90laS sy ABgh acyie ,0 VYAR-AF el Jle o iegh ol
FO--FAs S,k e aily eSile ols Lo a5 yme VYV glin)| b oliile,S b g s Ll oliile S
Sl Gl Jslre mhaw dus 0958 1 (ouds Dol S5l 5 (o) s 08, 50 coilesl cnl po el el
it g 6l wald gl @y o s s35S 5 (Vsoskoe S g b Bran )5 pae) Sl
Bl oS5l bl » JoeSh ©yson aleil 1 TS B 5 asesity 6L < silsse St
Wiad 90 o3 S (69 Sebemadlo wel LAL sl slajlens Jlasl il D2l s Ll )0 1S5 YL Solas
Al cian) sloosS slajles Jlosl .(OYAY ()])e 5 (o)) 8L anlol 55, Vo s 4y g sled 2 5 5l s
Sy 9,555 LS j0 0SS Yk olien 4 JlSe j0 0 SOlST 5D liee a jsdlgeg LD planil 4 caS
3108 <S8 Glelis )5 (8 oledaly gy0) Sd U 5 25 50 okl by, @ edwg (a0 955 5 a0 Al
dilis S L bOsl g JlSe ;0 08 6lS Voo it 52)58ee gy 0k 485 IS 4 (0l sl e
L ogsu o] slaails s a8 )5 15 4 (ol sl joo (s 5xsler 8,0 (8 plaialy 5y) ady; (B1S
o oty o5 Cid liee 4 pamsie) 5L alesly L3l (g, 5 (e o) oaiilaz Jsbe ) 6250 e
e o il alls Ol 5 S5 Glidod dube (S5elom Lot o 5 el Jlab g 00 625k sas Vo T a5 o
Gl S8 55 5l ol angd Sl s aale 955 Wad CoiS bl phaw ol iS5l ey alolidly 5 azaé]
Pl b T S 4y 5l s ol a3 o g eun il 9555 81 jeds (59, (SREL gy & bl e (S
b o i 00031,008 03,51 SCadly (g9, brasls cendy o ds ) sloogS L badils Siasle u—*—"“T &l o
dapl 35 o 4 b 5 aails (59, 2 (@ls 0, 55LS £ (sl 4 0 Tl S, b i) S0) lesl ceslie jladia ol 2l

(Ol Sl e g WA oul S by oul Siasle sbadils e al oole ilgy £5190SG 4565 4 Laalls

1- Pseudomonas + Enterobacter
2- Thiobacillus spp.

3- Mesorhizobium ciceri

4- Rhizophagus irregularis

5- Sprinkle application
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Abstract

In order to investigate the effect of foliar application of salicylic acid (non-application, 0.5 and 1
mM) and biofertilizers (non-application of biofertilizers, biosuperphosphate bacteria, biosulfur
bacteria, Rhizobium bacterium, and mycorrhizal fungus) on biochemical properties and some
elements in seed grain of chickpea cultivars (Bivanij and Azad) a factorial experiment based on
randomized complete block design under rainfed conditions in Kermanshah during the crop-season
2016-17. The results showed that the highest amount of proline was obtained in Bivanij and Azad
cultivars in 0.5 mM salicylic acid, with application of biosuperphosphate (0.049 and 0.048 mg/g,
respectively). The highest amount of soluble sugar was obtained in Bivnij cultivar treated with salicylic
acid (1 mM), and Azad cultivar treated with the application of mycorrhiza and rhizobium (2.49 and
2.48 mg/g, respectively). Also, the highest by using of salicylic acid (1 mM), with mycorrhizal and
biosulfur (0.172 and 0.167 mg/g, respectively). Grain protein content in Azad cultivar with biosulfur
and mycorrhizal application was higher than other treatments (24.83%) while raffinose in this cultivar
showed the highest amount in non-application of biological fertilizers (0.853%). The highest grain
Potassium (971.65 mg/100 g) was obtained in using of 1 mM salicylic acid, with the application of
mycorrhiza. In Bivanij cultivar, the highest grain yield (1821 kg/ha) was obtained in using of 0.5 mM
salicylic acid, with Rhizobium bacteria. This study has shown that the use of salicylic acid 0.5 mM,
with the application of biofertilizers containing rhizobium and mycorrhiza, coud have effected on the
improvement of biochemical characteristics and elemental content, increased grain yiled by 31% in

comparison with control that is very bold in spect of economic.
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