Journal of Agroecology
Vol. 9, No. 1, Spring 2017, p. 129-141

i

$329LS (ol ooy & i
WA-IFY .o AR5 e o) o5lad A uls

(Cicer arietinum L.) b‘g?'d bﬁ.@ﬁj&ijﬁ)})\eﬁﬂjbj}ﬁ@éuﬁéw J3'| I

“6;\.'5 Sk r;;..\.o."u Lo e s%vdé\é I3l dazes A\J‘,.;..\.w alé

\PAF/ /T 8L 5 U

Cicer ) )9_5(.3 J)ﬂ‘o..c 9 ) p )9)l4.93)'| 9 039y alises ﬂ)Lﬁ.o )Jl 03] Avas - ‘dbl*.é 9 ‘.).é (o ‘.I.f ‘d.)L...Q. B Ypiee

AVANEY (VA ((5jyslisS wlidpss (arietinum L.

2>

Cicer arietinum ) 355 > Slas (2l 9 3,das 5 (Sojslgdre Cloogad p alod 9 (Sjoloe 4955 G395 S oy yolate &
ol (gliungy )3 o bl )3 )1, S5 jlae b ol ol slaSsl )b 4l ol 0,5 (Slas ) s 4y (otilojl iose: o) (L.
ol VB ey 35 sl 355 i Jolis gans Slaz 13) (595t 355 W dole s [ WRV-AY Lely; s 55 olisle S il en¥ls (i o
() 395 9 (€3S ploj 3 Bpas) (ol S plaie 40yl 355 st SIS ) p S okS Ve 4l 355 L (355 Bpas (ig) LS 5 4l 358
208V &l 355 L s ol Syt (555 e (98) 1805 5 &y 355y VB cly 35l 395 oo Joli g e 53) ook
sl Ao yjg by (asls il 5 Sles «Sid 03le 3ySlas y ajlass Sl aS 3 L guls Wad w8 )T Jas 5 o8 &S leie 4 S
SiS 55 5 Sy o ¢ o2 )8 4L )0 by 59 g ol o583 LE 3 M sluw ¢ o )8 a8 LS dlawd ild 1 Tgy o pd caipe o )d b dlax
ab sl o ([ )3 p,5 LY AY) @l 5, Slos o JiS j3 0,5l FVYYY) IS Siid o3lo Ags (o iy D Y ime (AT glatl als o 13 Sy
039wl 398 Jles 53 (p)5 FYIOY) & do (59 1S iz ol sy j5,l95 31 ol 295+ 55g 0 398 s o )3 (YAY/Y) oy o 5
ab o Slas pyp S sgbar 03,5 Jole 9)bgif] plp VB + &gt 3985 Chaai jlo )3 (803 YY) &l (3590 9 59,L955] S pae pis 4
ol 43l S ao > B0 D93 w3 Lalyd )3 ooliend 4559555 395 L puno <9585l (s 355 Cpuan b aS sl L el opl

g osd wald oS 1) sl Jlowl kb (Al &0 4y (s
Mekki & ) b o JSoaen oS (s pigbptjle 109
.(Amel, 2005

25, 0138 (clace Sy cllad (I3l b s (sladgS
Shata ) wiad o Gilidl (o5,0lis” wlade o 1) olesd (glaogS
SaS S o polie wyiwd & SB Ghdgnge)s, (et al., 2007
Sy g Laaslsle ol 3 SLS al)d ol cccl g 038
(Shetty et al., 1994) g5 0 SB Lisloyd jials 5 jlosle
sy b el by olS 0 0155 GlaguaslS g See ol
Olyis 4 g (Vessy, 2003) a8 (e S0 29 5 )95 polis
PSS 155 sl 1515 o olomsd o35S oo b 5 3ol
(Gupta et al., 2007) S poudi |y (55)5liS sl

03958 S039g Condl <jingid Sl ans ¢ Jgaze A5 45 > )

(sl 365 S5l 398 > il (g 1 glS (SLr2 g

doddo

i3l 3 (sloses i 581 Jlo olsiy 53 olionts (slassS

Elosl 5l 4 gy o odlatul Lol clazily (gj)sliS Y guae 3 Slas
g (sibligy lylbl s aidS 63 93 3 Ly ;3 pliewd (sladgS
.(Reddy et al., 2004) ¢l 03505 sl Slghs oo =
o3lisl o yal o] 5 (VL slaairzn g e sl J> &
Brmae SialS coga Ll ©islis ) I Shgrges)
Cowl assl holisl flas calise blis o olewd gladgS
9 olord sladeS 8y ins Ly (Nezarat & Gholami, 2009)

05,5 el 5 bkl sty wis)) wlisylS a gl 2l iy 4 =Y 5 Y

oliile S o gy oKy gmulo i 5 (635l (3 s

(Email:eghbalghobadi@yahoo.com s e 0N 55 — %)
DOI:10.22067/jag.v9i1.49337



A5 5l ) oylods A o o6 5y9laS ouilih pop dypts VY

.(al., 2007

Slys Logias lis slyo a daals i938lj5) jlo 4 225 |
355 03gll 5 (aloard dlgo 3l o)le 5 pllu dad 5l stoge 5 uBigy
SgS GBpns JBlas b olic slge e b 9 SO Y guazs
Ban b Giolosl cpl e olul opl 3,08 oo )8 dogi 3,90 (oolowd
23l el o g sa)lgi] chlise slaglize b o2
CossS g (Seiglshige Slaogad i (bosd 355) 0395 L o]
Slop g O bl i cov (Cicer arietinum L.) 3456 Jgae
Dy Oygo & ddlaio

L wg) 9 3190

Ol >t 039 9 92853l (e 3355 585 (o pslate &
By —iolol pod bl s coss 3956 (SS5e0edy90 lao
» Slad Jol5 saSsh b b poad 05)L S sl S
w0lisleyS yliwl g a¥ly luo b qpanlls (gliwgy )0 41T o>
0Prs g (B 4B W g 4 ¥F oLdhia Job > &8l
w jl (6,00 VOYY glas)l 5 Jloub daBs V8 9 a0 VY oLl
sl 5 (S6,L clasuin a5 Tl WAO-AY el); Sl Ly
(V Jgi2) S sl Sy 5 () Joi2) bawgie g ST ¢ Jol
ol ol islojl clya! oo

Slaylos 00,8 oolat wl gud ogw o8 3950 | Guis oyl jo
055 brae 9k) 6595t 355 s Yoz S Jold alef]
L (4ol 255 ol pase SOl 068 jlade 4y ey 555 s
chol Jole lsie 4y opg) gt 51 LS 53 )SolS Ye aly 595 ke
& e 55 s 355 e sl 5 23,5 Jlael IS plSin a5
i 4 b 395 s 395 B pan gs) ks (D900 dié] O jgo
sR sl e Ve al 3o b (4l 355 plp ey Sl 358
S e Sl LSS p g (28 Jele Gy 4 1S S
S ya tisgy e O e Jabi b Lol 8
yS 90 cpo dlold g o Hlas Job 4 b cutn gl )8
Dg CdlSS b S o8 O ga y dlolh g e S Lo
g yo Sl YO o)y o alold LYY Jlo widwl YA &)l 50
oo 89 ¥+ 515 L) bl V- 53 o ool
b S Gy

g «Sligal JsSse 53 41 shunal JsSge (59500 sl (im
1plp ol e o ) el bl (So3lon AT
S)gme ©ylS gy SLapaslSlySee | (awg 0y lawgs
.(Jahan & Nassiri Mahallati, 2012) 5,.5
ALsiillon (395 oA Cantl Glamusi g See o
sbaSL gie il 8L onl S ] e (A Sl oo
@b g cl Tand Syl odlpls 4 B leie 555y (e p)S
Slgse 503 sl Sl e crlple Al CnSy JguaS
Ly opmoliey Sl 5 oo |y b e 5 s selsl bl
O3ar S pogMe |nj 9o olS @y by o 5Ly
s (§y90 dizal (sladdly A5 (slayg0y9m dagyaliyg A5 L
g5 b imen (638 L cpl 23,5 o 0LS 3y ey I3
S e S > palisd Wle Loyl I pan M) Sl Sse
slaby oo 15 0,8 e SBl soly & gles o |y 5T/
Jahan & Nassiri Mahallati, xS’ e 15, 095 4 Sligel 28l
clio (b5 plgie 4 Sjglen sladgS sl o, (2012
SB rlol Julilghie 4 oled ladgS Rl Gl
Soltani et ) asload zylas Jlul (65,5liS 5 GV game gy )
ceso o] oo 35 b Auslis )3 i (slasgS al., 1999
g o dlge (2liE a3 3 Jlie plyie 450 (a2 JB gl
e A5l (039509 ST Cuhl 5 03,5 Mg (09)Se
A 5l g Bgdioe SB alend 5 (Sjb Slaogiad Mol el
Gordy BB ame —Cany; 0B jlg adjo 4 (50 (golaidl
4 w595 (pl.(Moalem & Eshaghizade, 2007) siwa
il b 5 e elapasilS g So shls il dyle 90
yolis ;503 gy ()5 pal3 by (g p i Wle (g
il e 6B Mbe Sbgrge Splie slaodyglyd 6 g olie
Cls el (ol (pais Cla 4 oS ogMe b SL (!
Foba Se 8 SB pleidlo dgu0 s jlow (i polis plo
Omidi et al., ) Ss e Jpamo a5 5 a8 Lialiil 5 olS 15,
bodss sl Syjslgn 3l slaogS (jule Bl () (2009
8 wyp 390 (Triticum aestivum L.) puiS Jopasw p (Sixe
Yassen et ) cowl odgs aib 3 Slas e @l il gl)h g a8 S

1- Azotobacteraceae



W ogsi o Slas g ay 1 y9,3l7 3l 9 039y ilisie poliie I s

Ay Jead Job 40 oliiilo S gLl cga¥13 oyl yond 43 bawgin g S8l (S Tas glod ( Swijl-Y Joua

Table 1- Monthly rainfall, maximum, minimum and average temperatures at Dalaho, Kermanshah Province, in during

growth season
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Minimum temperature (°C)
(S5l a23) Lo> (ks 202 129 6.3 25 6.0 7.8 154 122 142

Average temperature (°C)
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Table 2- Some physico- chemical characteristics of soil (depth 0-30 cm)
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Clay Silt Sand Nitrogen Potassium Phosphorus EC pH
Text
exre (%) (mg.kg") (dS.m™)
s~ 32 23 45 0.02 355 22 1.48 8.4
Clay-Loam
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Table 4- The effects of different nitrogen levels and Azotobarvar on 100-seed weight, seed numbers per m? meter, seed yield,
total dry matter, harvest index and seed protein of Chickpea var. Bivanich under rainfed condition

W, Lo 5,Sdos
Treatments 3,5os oole . .
) slaw ” ol oden
. &l K Sis L. .
Aly s &l s 1) Cowld Ald
; ) @55 ok $
i L3l by el (255) . P55 H5) (moyd)  (aoy)
PRI SIILL SN N &0y (m: (m:
QI : - 100-seed I 2 SO Harvest seed
Amount of nitrogen Seed inoculation ioh Seed Seed Total ind tei
with azotobarvar weight No. m iold ota index protein
(€3] yield, dry (%) (%)
(kg.ha™) matter
(kg.ha™")
> os oo 33,150 138.1° 472¢ 2420" 18.72°  22.70¢
No fertilizer No inoculation
S e 00 33.95¢% 249.1% 8512 6440%¢ 14.10° 23.22°
50 g.ha't
Ha 2SN 30.93¢< 260.0% 8442 4480°-¢ 17.50° 23.81°
100 g.ha!
52 53 )5 10 30.38% 27130 8624 3890%¢  21.12@  23.15b
150 g.ha'!
JiSa 3 pSaks 1D o oo 38.08% 2356% 9250 57500 16.52°  24.27°
No inoculation
15 kg.ha'! KSn 5 2.8 0.
el 43250 253.9°¢ 1085° 53500 20.26% 2499
50 g.ha'!
K52 SN0 38.75% 293.12 10892 6730a 16.96° 24270
100 g.ha!
52 53 )5 N0 36.95b 175.9¢ 77204 40007 18.90  26.12%
150 g.ha'!
a3 S els ¥ &l o 44.53 2153 9982 6600 15.85¢  23.77°
a1 No inoculation
30 kg.ha i ~
A2 25 b 33.03¢ 299.1@ 9943 6500% 15.744 23.59b
50 g.ha't
Ha 2SN 40.17* 2373°¢ 9542 5160°" 21.00° 25.86 ¢
100 g.ha!
K52 53 )5 10 33,13 2158 733 43508 16914 24.19b
150 g.ha'!
S 53 Sk ¥ ol st 25.53¢ 249.8¢ 6604 4420°¢ 14.53¢ 23.29°
No inoculation
45 kg ha'! RN
A2 25 b 30.704 273.3% 86424 5900¢ 14.60° 23.11°
50 g.ha't
HEa 2SN 24.85¢€ 266.4° 644 3430 18.30° 24.50
100 g.ha!
Ja 3 p5 000 2370 276.6° 709¢< 5790% 13.88f 2423
150 g.ha'!
S o by o gime glds doyd gy Jlesis] e 53 wliie By > gy sla b Kl gt o i
*Means with the similar letters in the each column are not significantly different at p<0.05.
5052y oo jingh g Sl ie olus 3 Slee i158l 5o bl o il 3 Slos i lint 5 (S A ws 59 &SOIL

=i sbajlas U cov (s ab so e s e lis & ly céw oyl it (Panahyan et al., 2009) 4L Sen 5 Lol Ll



A5 5l ) ojlods A o o6 3,0laS (uilid pow i ps VYF

JS Sba ouls o Slac

555 slajlos aSob L uilsly asiz0 5l ol gl
Pl o) w9 S v ) P 4 )bl 355 5 g
P oy By 2950 S Sid o3le 3 Shes (5 e
oo 3)Shes 35 9)beiil 295 5 (39t 395 Jilie Sl (pimen
(FJgi2) 292 )b sne 20> S o ) JS§ Suis

9 39 Byan pie o 3 L Lajles (5:S0ke dulie
THY-) LS S5 o3l 3y Slae (08 M55 4 e sy
Sl 4 355 Bye IR 05 Jlo 0 (e 3 p S5l
o3lo 3 )Shoe (line (p iy s, Ll iy 295 + &gy 098 huad
-olE Jgi) 45 esalin (JSe )3 p)Sls YY) IS St
by sy e oy LnpsS) b sl 3955 5
04 Sl 5e,i0 JMae Jbs e 40 o (Maskey et al., 2001)
s SL S5 5 458 iy S gy alon | isie o
) (K SLE (95 9 dessl 0jmga Ay bl
Sledd e 59,0 4 oL (6IS51 4> o (Yangetal., 2003)
oS ol 3 ae Jalge 8T (lje Bl sty tujen G2k
e 22 3955 38 s b o &8 sy o0 a5 0 e
O3 epimgh cnl > 0Jer 395 4 Coms JS Suid oole 5 Slas
A3 9,Lgisl 5,8 5l ol (el

Khalid et al., ) ol Sen 5 S5 sl abl b jalojl ol gl
o=l sl alie (Fatma et al., 2008) ) Ken 4 Lsld 4 (2006
rolis el b Sy3glons slodsS b el o wiih e ol
S )b Gl 8l el 5L 5)5e Bpas oS g Bpany
St A ol 5 (LS (slagygeygn slg (S 5> Cugh,
el 13l e SUS (Saigom 5 o (o3 la Sk
Sifola & ) eyl 5 Vlcies 5, iillas g ol 539 Ll
So5elan sdgS (sla S a8 azily by 55 (Barbieri, 2006
1y el Al e Jgris pogadas 2l polis b
oL clacS sl (ialjdl Gosb jl 4o 53 9 0ad olS o)
25 S e oS5 5 ol 5 o el Sl el
395 g sdedygs 551 31 oalitl > Jguazme IS Gl3il ol
o3le 3)Slac (aljSl whe syl (nl 45398 (g jimgid dlge yides
e iagh o S S

bl o Lo bl 3 93,8 (o3 )18 (15900 995 s
Yazdi-) siws 5, Slas slial plw 4 cons Gllsg oy yieS
Sosmo > OY s b fadse pl pogde (Samadi et al., 2001
OF9 P8 () S el 3L ST ool BB (595t wlie oS
Werner & ) 3,5 o &g liee JBlis 3 5 ails p3¥ oK
40350 ol cayepio ) asb dliss )50, .(Newton,2005
Col 0ai Jly ixe Lajlag blite (il lads a8 ol oLis sl ylg
VAYIN Ly joylagisl b 098 + ()39 5i8 295 chal slo (Y Jgi2)
Leogle /13985 huai + (3g i 4l 355 Jlesd g @payte ) &b
b 2l jlad g Jlade o o (gl @yeyie jd &l YA/
=y L (¥ Jodn) 090 WAV L opeyion dibs dlass oy yiaS
iz Ly pleil ol 5 2959 wib o Sles linl g 5 Slos
s sl il 5, Shes 3 5,50 ole iy o 59 o8 @bl
((RIBME 5 2AE Lo 1> gy digy jd Al M b g mipesie jo
oolwl ol 1 g S o o 1) 095 Wigy 40 iy dlaws 3950 oLS
O3 drsie Syl (e g g 5> b sl 4 el ot

by o i s

dily o ySlac
3yShes jr (S 3959 (39550 255 Sl by 45 gl
Joss) b olis &l 3 ,Slas  y58he slajlas b e p3b iy
092bs5) g 0595 355 las 3148 o Lt el sy b (¥
s 3 35 gl Blite 515 20 gy 9 6 o )3 iy
0Ske duglis ulul .39 b e &l 5 ySlas 1 o pd iy
2 (S 3 pSlS Ve A) &b 5 Slas lire oy yiiin dayloys
g 5 odabive yo)Loijl b 395+ (59 wly 395 el B paa 3]
2l Hles 4 basye (LS )3 p,55LS FYY) aib 5,Slae oy 28
ol S Sais oolo 5 Slas (il sy o plaiey (¥ Jas) 29
03ljyrol 5 (e cCuwl 0390 ).ul:u.) als 2 Slas ioli8l 5> jlass
4 S ales, S 4lg ie (Soleimanil & Asgharzadeh, 2010)
Sl oo a8k NS o S8 IS danngs @ S &5 (g ks ool
0)9° sk 1 st eyl bl caa LS plgs i
ol 50 g gy gl a5 ol (]38l cely g 00 )8 S8 u,y
tdow 25y 3 il 3 Slae g &by Hlia 59 9wl dlaay i3l ey

g



VWO ogsi o Shos g ady 1 y93l¥ 3l 9 ()39 yied cilisin poliie il s

B0 S g ke Ml 4 Cund ()9 5 By b slajles
cod ol 51 Sl ;6 (Yadegari et al., 2010) ,\Son g (5,550
wlessS il eslarwl (Phaseolus vulgaris L.) Loy j» 45
OB Oliwe ORI o parlpmpasnl 5 55bsil g5l Sejelses

Sy cdllas yislojl cpl gl b &S cul o 4l

S8 Ald alaas

)*’l—’ omd L5 Wodld uib)ly 5595 5l sl cowd 4 ol
o] Jhlito 51 g 59,lg5)] (st 365 9 (159555 365 S sime slowms
o s b jlows (ke duanlio () Jodn) 29 (0,8 adli dlas p
358 Can Hlos 4y by ye (a8l O/F) o8 adli slaw oy by oS
pis s bgipe (4515 VA) ol 2528 5 59505551l 595+ (592
(0 Jgi2) 392 395 B pae

5 (L3 0/5) ey Lis sl op i 45 bl

k258 Jlosl Lo p IS Sid odlo 3 )Slos lade o 5YL
0=l Ol (yteS g 0dmlidio (595 41 358 chai + )9bo5 ]
2ls 4 baye J§ Sis oolo 3 Sloe iliio 30 (43L3 V/A) Cio
olidl L g il J§ s oole 3 Sles b suso dlayly g 09
ool 04 03938] IS Sid 00le 5)Slos e g )8 ad L dlaws
Jahan et al., ) o)LSan 5 Lo clalles b ingh oyl dons
S 530 g oS 950 Hlow Cod S Wl oL a5 (2013
L sleyles & Cons (gt (o8 L0 ol jaudon ogMed
Tohidi-) 4,Kan 5 pade o979 Azl BdgS pl 8 pno pac
2 SS5elgd 50 Claw Gilidl L)y a8 (Moghadam et al., 2008
23y slaygergn ddgi |y Jlsiil i 365 51 ooliil doxgs
Byans oyl g S cpl jaas )3 a8 wdld by g leie oLS
O905] Sl s 00 Aoy e il Lo 4 (oo lowd D95
b ials S

8 Al ju AL yluas
Syl I gime 3 samayLis uibyly 30 5 Jols gl
2 EME LS () 2959 4559y 355 slass 93 Jilie 5 o3l

() Jgi2) 292 (258 L3

bl ys oA L

Iyl 3 15 51 L 88 5 s il 38 s
9 s ime by asli p s> g e ol lie
Sl Gt ol g sbdne S GGer sless g (7 Jgi)
winlesl ol 3 A8 e astiie |y 4l 4 olS (g tiwgsd dlge
Ol 935 YVY B WW/A o dioly )3 5 o8 cudb y (adld liee
e (0Gs s ply MO+ 59,lgil 365 i VB Jlas 5> S b
dgdme gl Lulyd )3 (58,5 )15 5 obj Sy 2ls Wy
Jsin) b iy (asls (e ol cule 3 (e Lailyd)
@l by (adls cho p (Soigdem bales S15)50 3 (¥
by gk bulyd g Jpaze g9 4 dun 45 2 2529 (Sglite
hSan 5 ol5gy Lawgs 418, plosl 3aios 53 Mo .l glisio
SShaijl gols (s j 3eS 3,8 I (Behzad et al., 2012)
bl 5> 03 oL by (asls yy uligegdge 5 pob g
sl 0 )55 o gixe et ¢ o] cusS

Al (15 9y s ja
() 295 9 (5395 395 Sl &S ol (Lt i )ly 45 gl
oy ] blite 5l g 2o )d SO o )3 4l (g p Juoyd o
odel Cuwd dan ol Lwlwly (Y Jgds) 3¢ I dme o p> i
395 il jlosd 4 bgye (303 VFINY) &l (90 o iy
(223 YWIV-) Ol cnp2eS'9 )9)bsisl pln w9 o+ (3950
@ 2V Jgi2) 292 55 Bpan pis dm dald jlos 4 by
i) 355 ogaddy g5k Cate L odind LS odol Cowd
2 ) 255 Sl sy oo slaias Bl e & oy Gliee 2
0=l 9 S (o S ) (05 (g sle 42 )51 (k8
Olie piulial el &b & JEsl b il jad p 0)sd )0 b s
el ) JTOluS 5 Juato 59y ol 00 4 59 i
39 e 5 5 il (slael L (sl (elislS 5 LS
35 o ol odliil )50 LnyTSg yy Aiile 5o (JgSge
oljyxol g Jlelw a S _diisg b .(Marschner, 1995)
b asuie 10D pldl (Soleimanil & Asgharzadeh, 2010)

9 P isgio b odd gudli (clanslogd )3 29505 &l (g o )> &



A5 5l ) oslod A o o5 5y9liS ol pg pits VP

sl 43 dild (39 9 dani (1Silo ¢ £ 8 sad L 4> YL duaad ¢ £ 48 A LS dand g 59,Lg7 31 9 ()59 pud BB pdlio y31-0 Jouo

Tog 08 23 3959 S 2 e 9 (939 5 50
Table 5- The effect of nitrogen and Azotobarvar apply on number of auxiliary branches, number pod, number and weight of

grain at auxiliary branches and weight and leaf area index of Chickpea var. Bivanich under rain fed condition
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Introduction

One of the most important agricultural efforts is to minimize the use of chemicals nitrogen fertilizers and to
replace it with biological nitrogen fertilizers to produce healthy productions. In dry conditions the use of
industrial nitrogen fertilizers depends on the amount of rainfall and consumed cautiously. Low consumption of
nitrogen sources reduce crop growth and yield and higher than optimum applications of chemical Nitrogen
sources can cause many environmental disorders. This is while Azotobacter as a soil bacteria also fixes nitrogen,
produce vitamins, growth hormones and antibiotics and also increases the photosynthesis, plant growth and grain
yield and reduces the need to application of chemical Nitrogen.

Materials and methods

In order to study the effect of biological and industrial nitrogen fertilizers on growth, yield and yield
components of chickpea (Bivanij variety), an experiment was conducted with split plot arrangement based on
randomized complete block design (RCBD) with four replications under rainfed conditions in the Telesm
village, Dalahoo, Kermanshah, during 2013 agricultural season. Climate of the region is temperate and semi-arid
with 535.6 mm of rainfall. Soil texture is clay - loam with 0.02 percent of nitrogen. Basic amount of Nitrogen
fertilizer was considered 30 Kg.ha'! Urea and four levels of chemical nitrogen fertilizers including: %50 of base
fertilizer, %100 of base fertilizer, %150 of base fertilizer and no fertilizer (control) were assumed as main plot
factors. Similarly, the basic amount of Azotobarvar bio-fertilizer was considered as 100 g.ha™! and four levels of
it including %50 of base fertilizer, %100 of base fertilizer, %150 of base fertilizer and no bio-fertilizer (control)
were assumed as sub plot factors. Bio-fertilizers are inoculated to seeds and planting was done manually on 19
March 2013. Density was considered 40 plants per square meter with 25 cm intervals between rows and 10 cm

on the row. The yield of chickpea was harvested in 6 July 2013.

Results and discussion

Results of the experiment showed that the effects of treatments were significant on biological yield, grain
yield, harvest index, 100-seed weight, protein content, number of branches, number of pods per branch and
number and weight of grains per branch. The highest dry matter and grain yield obtained at %50 nitrogen
fertilizer + %100 Azotobarvar with 6730 and 1089 Kg.ha'!, respectively and the lowest in the control treatment
with 2420 and 472 Kg.ha'!, respectively. The greatest number of seeds per plant (20.4) were measured in the
treatment of %150 nitrogen with Azotobarvar and the lowest (14.4) obtained in the treated %50 of nitrogen and
without Azotobarvar. The highest 100-seed weight (46.9 g) obtained in the treatment of %50 nitrogen + %150
Azotobarvar and the lowest nitrogen fertilization (22.5 g) was at %150 of N + non-inoculated Azotobarvar. Also,
the highest (26.1%) and lowest (22.7%) protein contents were obtained at the treatments of %50 nitrogen +
%150 Azotobarvar and control, respectively. The amount of biomass, grain yield and protein content were in the
treatments of no nitrogen and Azotobarvar (control).The application of nitrogen to about %50 of the base amount
and Azotobarvar equal the base amount or %150 of the base amount maximized grain yield, total dry matter,
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100-seed weight and seed protein content. In other words, taking Azotobavar in this condition (rainfed) was
more effective compared to chemical nitrogen (Urea) on the yield. Probably Azotobarvar, because of other
mechanisms except the supply of nitrogen, had significant impacts on the growth characteristics of the plant.
Finally, based on the results of this experiment, application of the industrial Nitrogen with base dosage, the
highest yield is obtained, but its application higher than based amount showed negative reactions. Also
increasing the amount of the Azotobarvar (bio-fertilizer) more than basic dosage caused yield reduction.It could
be a sign of plant adaptation to Azotobarvar application.

Conclusion
Generally, the study of showed that the application of Azotobarvar biological fertilizer can decrease the
amount of industrial nitrogen fertilizer application up to 50 percent in dry climatic conditions.
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