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Abstract

In order to investigate the effect of farmyard, biological and chemical fertilizers on yield and yield
components of wheat, an experiment was carried out as a factorial based on randomized complete blocks
design with three replications at the Research Center for Agriculture and Natural Resources in 2013-2014.
The first factor was levels of fertilizers: control, chemical fertilizer, Nitroxin + Phosphate Barvar2, FYM +
Phosphate Barvar 2, Supernitroplus + Phosphate Barvar2 and integrated treatment (Nitroxin+ Supernitroplus
+ FYM+ Phosphate Barvar 2) and second factor was Urom and Sovason as wheat varieties. Results showed
that for number of spikelets per spike, Urom variety and for 1000 kernel weight, Sovason variety were
superior. The highest number of grains per spike was obtained by chemical fertilizer application without
significant differences with other fertilizer treatments and the highest biological yield was obtained in
chemical fertilizer (12530 kg.ha?) and integrated treatment (12490 kg.ha) without significant differences,
which showed an increase of 11.75% on the average compared to the control. The highest grain yield was
obtained in integrated treatment in Sovason variety (5335 kg.ha), chemical fertilizer (5228 kg.ha) and
integrated treatment (4782 kg.ha) in Orum variety without significant difference, which showed an increase
of 72.2% on the average compared to the control. The highest protein percentage was recorded for
integrated treatment (16.4%), Nitroxin + Phosphate Barvar (16.2%) and Fertilizer (16%) for Orum variety,
respectively. In general, there was no significant difference between the application of chemical fertilizer and
the integrated application of organic and biological fertilizers in many traits, including grain yield, yield
components and protein percentage. Therefore, there is the possibility of replacing chemical fertilizers with

organic and biological fertilizers for producing of wheat in a sustainable organic farming system.

Keywords: Azospirillium, Azotobacter, Grain yield, Organic manure, Phosphate Barvar 2, Protein, Wheat



ne iyt 9 3Sbee STl 0,Skos 1 ploand 5 gt ol sl0355 305 il

0 OIS S u el gad g ad; S a0
(YN gosa s Oeuss YN GllSea 5 By S) Wiy,
Je by eSile Glsiets Gaw) lasS w8
o S ool Bia 5 use b plens glas S
shie ol (el cnw T paliala s o juae
a5 asdiee O 9 Skae GilB3l 5 oLS Sl 8 e
L sioslasS glaalls Lo wls oluly Wl o
e LS (Yo 18 GllKan 5 llale) W€ (pranss
e s 5T SUSTT Guia 3 Solslades sl
Oagss pal b e gdle o5t 5 uglels (ulise g ge
e jolie Lla Jiged 5 ol sl (lie olic
L e T slasacad 5 alide wlaS 5wl 8 3ok
bl slge w5 8 soaee s dagueliys cale
cale dagalna 5 o] Jud 51 olS b, SusS
Ja ol a5 ol pa 5k s Jado slaa
L) b sl oo S G GLalS 5 saS
09 pallews st Hsbds 5 sad oS olsa slaalal
¥evo ohlan 5 By S) wlad oo ) (38 olS w
(Vo0) OlSea 5 a5, Ohasl @l (V- SuK
Ciall Eel haw) slaos amlS S ol ol
ssaaS bl o ol olS Slae glial 5 o Slae
GOSN (YY) olKean 5 s o SIA a3 9080
L (Avena sativa L.) &Y o3 plll «< wu S
caly olaas LS55/ 5 plpe s ] Guwy slas S
KA sobe uSlae 5 Bl 0 Sy s Gl
IS Gpuan cuwl sud (B8 aiaas axial il
o o Slee Gl cels Gl S s S
OLlas 5 Hsyimn) b sald Hlad 4 s waS
g 99 sola ¥ osob Gliad (JSewd oS (Y1)
[l oS 5l ol suSda 58Sk
L € wabe sy gulbisosisw 5 ouilseslT
hesd 6,08 Bl weal 5 T slaaead pd
agl 5a g sa el olS (gl Lda LB, S Jslasls
lanle) 8 oo saie oL YL 8 Shae @ 5T w8
Lo(YVY) obKes 5 iada (Y-\) oKes

dauds
20T 6132 el 4 5 Ol curan Gl
a5 Gt ol 4 Sl 1 ds wolee ok
sLptia 59 (plaad LA S 85K 5 b mle
glie cuoaS 4 saie OIS (pl 5 susal HosLES Wl s
OS85 J3l ol sud ciw) lase 5 anle
Sl ads gl 1 (plagis, B wiols a6 san
b ol 3 cblin fas 5 s iy &Y geans
1 2l cuiel 5 oY pans YL o Slae 5 golub
S5 ol e ds (Triticum aesivum L.) awsS oiulad Cyaands
@02 s ©0d O ans 4l G iage (S5l J eons
onel gl Ol s 5 edS ) e Ll
2ib oo pobe Sla maw 5o Sl n S g (a5
S 09 pee Jelse O (Su (YN0 Lubisa se 5 Jlaie)
Cuol oL LA s paae Jane AS 5 oS 0 Slae
35008 YL Gada (S 5 O sgane plie Crigan
5 S e ln Lol sl (Je glas <
6 e e sl Soll 4 s SIS L
Jolse alea 51 pliand glas S Jolaials u,,l8 )
wibge o) QLS LA G Gy ) G a8
o Jsliie (55o5LaS olilae 63550l (V-4 L SK)
9 o s Suoll dlas ) (goaaie Mt g5
slag,lan sl S Gl (fusyn) slac]
sass S (olik ulse S GralS 5 olasl 5o o SLSS
O sLagien s olul oosldS G e s A el
s ) a5 dea B alS Qs
oo (YA GLKaa 5 Lopld) oS o0 LIS 4a s
oS olisase paiie 5 (I3 slaplls 5 oS
Sl iz slajls oeels sl olohslades ke
GoosES L (ol il Ho cwlie slaKal,
9 sl ¥oNo GhlKea 5 fia) adbi e Hlab
ol silse ) s (YA oKes
S S i gl slass, 5158 sy ollula s,
dan 3 oL S uy5e ik sl Fand el

B89t i 5 L gdie aanliy Hleud (550



WA lee /) o)led Yo al> /)l adgs g (gy5liS il eyl

o)‘} Sgwge (S s ARV

Gos oelal 5) @lead oS Y (0SS By
oI9S =Y 50k Gl + S5 i Y (u S
Gliad + byt new -0 ¥ 5ol Gl +
35S o 5o e+ St N5 Yok
! alis) O asol a3, wins ¥ 0L Gl + els
aBle HsdS sreses 3ble gl cwlie 5 pul
5 il Jua)l 5 20t 5 Sad sbaglaabydl
K5 slagolas © 5 aslie 0,5 K5 golan © s
bagio adbe asliotas loggd K5 5 sl
sad (LIS LUSA Lo 5 V/E &3, cpl il o Slae
Odseny OIS 51 5 0sd s Lo (2l B0 iS5
5 2o a5 G sl pes 85 0Bl (o o) b sie
Gy o gl oS a0 il 5 5aS 5 Sl
basio 5 cul Loy 4 aplie (s lies)
caals Ghls s wols LESa 5o 5 0 @b oSlac
S g Sl (B35 5 (Sanlsn 4 aslie A IS0
S5 olay @ oaad (@Y ceglie S asl 835 @
solol lsl Jalye 5 ol 51 Gy el Hhassa 5 900
slag) mesie V/oxY alal b plac S (one) (g5l
slas S o dals 5 51 Vo LSl o dals Lui
35S b 8K SIS Hu e 10 Sl 5a s pile)]
LS © odlS 5 HUSa 5o (5 V0 Hlaie 4 el
S b goie Bl Yo 3ac U 5wl wdls) db g 50
o5l i © as b pbeud < 0 S bl
oalld H3a0m LS Hu a4 Sl Ve Hlate w0 S
s 5 (Srdady (il Jalie Ho eyl aaie )
Ve s (ddase 58 gl sud un s Hlils psn )
piseliss mie 3 palld Liud U Hu 6 SIS
gie O el iy S Ho 8 SIS 00 5 Glans
e s oo Sk cals Bl U8l ol
OS5 50 S50 s (slaa S a8 Gl dbgs s
S5 ) sad 4ag3) ¥ 50k Sliuud 5 (udly 5 5305 5 seu
soliinul uyse Jlosds Sose 4 (Oa L8 o)
SIS 520le L aui€ 50 48 G553 Cple i8S 518
Had KA 3l a5 ok sliwd | Sie glausS 5l

soSlae 5o Y Lok Gl Juw las S S s
Sl el LansS ool soliind] € oS ol &K
ol sl,lKal, 5 S (S s ol€ oSl
3 sradala Gl olbead glas S as
sSbae Gaal il oS ) callad o e oS ol
-phas 59 olul Jsaa culgse 5 sel)) plals
s S daa 31 T slas S 55,8 (souslas sla
5 e (Y10 OLlSen 5 iliewleS) el ol
roesie 58 i slasd Gy ids (VA1) (l,lKea
3S LB L adS Gl g Slae 5 5050 9 Slae
GEOIS aald 5 pliasd 0 58 G cud el
G a1kl (YoV0) ollKea 5 asalyl s g
S WS QLIS 5 o 1) (el a S it glan
e ) e sie po i slasl pels 0 S S ne
s Gl 58 ol e Hsbods walds Hlas

ol uaghy alasl 51 Baa Gelad Gl s
>0 00 sl (G slas S w8 ST s
S By sa s Slae ghial 5o Slae (gud; sla S5
w2 lrard slas S L duwlio 5o (L aaS

Lagdiyy 9 9l
e 53 WAY-AY el Jlow Lo a3y ool
S olaab,dl b ple 5 g5,slaS olidas
Sladiio b g md 53 a8l (slidgrwd oK)
ON 5 a0 YA 5 Sk B30 Y 5 day0 £1 ol yaa
S otalesT sloal 3 Ui el L ol 6 e 4aids
S 5Bl ¥ B jia Fac 3 S S pe g
oo oud ol eled 5 (S sla S Gan
otaledl (VUsua) ad Jie wlaSE sl&ales]
S8 slasSol ok wh n JusSE oh e
—ire pae da B b ad hal S o dolas
Gad dalllae 50 olio Lol Lo Sob 31 gl
Cose ol MalS pob b L Lasals uibly
Gl g 9 o) (ooliad b ani€ a3 g0 ol Jole .08 S
pac) aald -\ Jold (g0 S Caliae glas a g0 Jole



n iyt 9 3Sbee STl 0,Skos 1 ploand 5 gt ol sl0355 305 il

S lsieas lack, bl o Il 5 Jie a9 (g,
LS olul o S 58 oy bsha 5 5 Bia wals
08 ol b Gs opset cadlay 88 o
b S ohge oS 5 e msesie S Julas ala
9 ook wialy by Jol€ ud Saa G e
Oosd a5 G g (So3slam 9 Slee dT Gad s
L oS g dem o el Gwads 50 Gls o Slae dadils
Teltex ZX-50, Jao Seed Analyzers sKicuy 5l soldic)
ad oSl delye slKasls ju ssage USA
Galas ) dolas B solaiul b wls eudily 0 (eals
SIRES
el padla = (Gl o Slae /(56 s 0 Slae) x V- -

ass o) soliind b iube3] ) ala slasals
s a8 golel a3 uy 90 MSTAT-C 3l

C_'a.a.u o8 US.\‘J U:'JJ J‘ suldiyl L L&u:til\luc L.uftia

s alaB) sads w8l 5l S 4 el Gl 5o 500
N o3 S 58 L3 et Ho g £00 SIS L ol

Vo oalS ba dalgd b 5 ¥ sk 4 cdlS s,
sllae 8 S oo WWAY sloygo VA Lo e Bl
e g 5o sledle boedsln (eolel wile ety
S cose Lol el Jsb o ablie o5
Sham Saly 5o e S wng £ o olel ksl
590l 9wl Juad BT s ca s w5 o

Sose gdls s pasdin asdle Jalse
S sy dlaye 59 4S cual S5 4 a0 il
i) olia wds alasl ookl (SIS slagiob Juds
Saxs @ls 58 53 el Jsb dlins olad g
ool il o Slae o5 5 g0 0Shae cdliien s Gl
I8 2Lio) wose Al Galgn wesn el
ol Gbiyl @le solistss s S
Soge slost 5o Jsans iy 5 (SS55lsisse

sy g euley] oS sa Le Lskie a8 S

ouldiunl 490 (ools ugS 9 plale)l Jae SIB absasdd 9 (Su 38 s STy I (b ) Jgon

. EC sobac PH - Tesle 30000 b arlyy
=i (dS.m?) Coq s _ _
' S gl do)3 PSS oS e
S o \/o v/a -/ 1 Ad S
- - - Yo/oV Y/AV A e el asS

Y ouob el 9sS (Bl Hlas w58 L, s G
W0 S a8 e, ) obiasd 0 S wsju Ve sl yes 4
pS G plas ) Gral8) 50 (Yo +) lolKaa 5 asal ol
o aald 4 cad ool 9 S ABae Folas K L
“en Sl ot oS5 slaslas Huma g (5518
5 puboe sl SSUSTN e sSh bl o153
5 Gk BI85 588 (S5l cudS (Gushiwli g
Soae alge 5 lag s, 58 ol il 5 Sla pH Lhals
e selie Cla sl GAS S iy s,
9 ol wd; Koad el e Bl Gulisl ol b g

S g b
A gs &l.é&j

gobes S ol plas Gubols 4 o
S Jlaial gl jo S g, 5 oS Al
lie B Gulial 5 (YU sum) 2 Lliae wem s
(FoBlas VVE) G gl oot oSl
+ i + GaeS 50 (598 hes 0 bgise
G o S s Yook Glad Fuw) 9 S+ pols oS
Vouob lid +udy s i s 598 Hlas 5 wal
=l b Gl () &) oo las gola fae il 5l
glasol Gmalbal (YOA) oLIKen 5 el (ag3y ool



WAR Sl /) ojled Yo ale /ylul ados g (6559l 8> &y i 03l (Sgm90 (S s VA

ol Ho oSl b il case (Sl annds
.(\"' WV ¢L§A:\S) JJ.A.:QGA a\:S t\;ﬁ‘)‘ ()I‘:'.bj‘

puiS ad) 98 (953 9 9 ySlas (S35 9 985 90 Blhio y3 laandd g ol () SLALgS I puilsylg a3 -Y Jgua

Sl yo (Sl

RV oaala Gls o Slae o Slac alaas 059 iy oluas gl da ebs

Glo i g, Gl cudla S5 sl ssals wli,lna et 5o Gg RISy A OV
i,

gfoo™ VVAVTAYATAY/ATYYASYS Y™ vve/eT  AYe T maar/s™ e ™ 35

g/oN” Vey/-a™ ENY-YERTT odvYYYYYT go/o™ VIATS WYMo o ss<

SN ev/ea” YYloA YT qoAove/A™S vy g/y s g0-4/0™"  AVA™ 0 0 5S%a3,

<YV AAY NAT-E/A oYoe-T/4 \R7A ¥/ VAo/¢ YV/Y \f aa

Y/¢a AIYA WA/ AIYA \-/go o/YV Ve AV (/) Sl o

**  * ns

il o 7Y 70 Jlaial mac 58 solsSre 5 LIS s Sils S5 G K

80 -
a
70 - a a a
-, 60 4 b
3 b
w5 4
I]-I\
7 40 -
=}
5 30
20 -
10 -
0
1 2 3 4 5 3

S35 Tl
(5995 jlasi lida - glacu a4 ga gl 51 (SLACSIL duailio ) JSu
Gland + el g i e =0 (Y 90b Gl + olu 0 =8 Y5 00b Glicd + € 5530 - pliand - aald -
Yook Glied + ols 5 gS+ (Dl 5 38 sy e + GaeS a0 1 5 Yook

el s 50 0 Jlaial macs 5o Laslas G e e AT s sa Sl Sl sad 59 wldie jud Bga

_\AL.‘L.QM&MT@.HJQ(@)A)L)JQ:&“ZO\)
aals las | gaws 0 YY/0 5 68 slaiul il abs o yo
© paS el (Vo)1) OLKaa 5l (YOS
S w8 GBS 5 s 1 (ol 08 it £l
G o |y e Sie o dis slaad ( ols 8 S 8 yums
3 Bl Gl ol bne Hbas wald Hlas
AUS 50 goresie 5o abis olaad (Eal3al (V-V1) (Da

B0 e i ddilis alaad
che 58 a8 5 s lajlas S
Sl s ie o i slasd s s o Sy Jldial
by o gosesie 5o i slasS G iy (Y saa) o
toomSeAs Gw) glaasS Aab 0,8 @
S Yool licd + pols 0 S+ (Dl 5 530 5 5o

pool 5 (oesie oo i 0VY) (sl s o35 1



™ iyt 9 3Sbee STl 0,Skos 1 ploand 5 gt ol sl0355 305 il

alass (il 8 &els 5 suls 153 8Bead 1 olS wi
(VoY Olen 5 BLE) Sisd e posesie Lo alin
Glics 0 Lo ssmse olicd sui€Ja glagSU
Sl Bl sl 5 M glassd w2 5 LY 400
rolie ludslae 5 M obSH el w5
s Gk ol O g s S S s ssase (plae
Cla dagline o sad i olS My, Al
ssase sk g shud Lo gads S ik sualic
L os sasad Jaguad 1) oS (sl S Gl Bleel 5o
o9 i alaad GlBEl a0l dady slaad il sl

(Y'\YG)&M)Q“‘JM|P63JJ‘J@)AJIA

600

&3y s g0 dbiws olaad

1 2 3
5298 T b

p3) 9 5usS Hlati LAISaR 1 53 22 50 yie 59 alaie alaad GlaGSIlie dewlle Y JSud
+oodg s itmen =0 Vool Glaed + pols 0 S - (Y, 00L Glicd +0nnS 5 10 - oliand Y caald -
Yook Glacd + ol 5 S+ Gl iy + eS0T 5 Yook Slans
el s 50 0 Jlaial a5 Laslas G Sla e AT s sa Sl Sl sad 59 wldie jud Bga

SO0 Llaare aae Uil &S a e S L0 o
ads Gl S aab Jlo cpla wlasylza o5 5 Las S
S gols) ols L8 (SaBs Jolse JHES cad i
‘};\:\.% M ‘;ﬁ.‘:\.:-e GLAUMJ}g BEEN) A]J‘J u_\*\gulo

(Y A OLKaa 5 (gha5e

9 peSunin daa ) finy laasS wnS L
G058 BBad L9 dagad GBS 1, e e s s
Oeoidws € WS QLI (YY) ohKaa 5 suly]
5 ) LS S L asesie Ho ali slaas
AL sl Guw)y s S el s pbad
i g cale Uls e 055558 ol s slle
drel W SASSS wl wile Jlad (S5slen ol
daguusS) o a5 S slagaeliy (nfsn «SaSsiy
g 5oy Adls 1) olS 4y bams o Lagal e
Sse b w0l 6850 5 e (A gy, Al

S slaShy wse g 2108 salie 5 Ol Qs

W,

B 5z

4 3 B

ala )3 059
030 (Ydoaa) oobly wiad b gulwl
a3y 580 cal wess S Jlaial e Ha ©lsla
S 0 S YV/E Glajlia 055 b ag,l 43, .28 S )3
058 @S YA Glaslia 055 b salsaw a8, @
clas S o8 31 (YUKE) cudls goidu wlolha
“ e Blalna o 5 a8,y b oT (ESea s 5 il



WA sl /Y o)led Yo ale /)l a5 g (65)9liS” 2l eyt

03l} (Somwao (& s Yy

b1

25

20 4

15 4

(8) o)l ()5

10 4

eyl

N

la..i.:f ,alSJl

pIS a8y g dily 38 () SLAGILIS duwslis - Y JSid
oMot e s =0 Y, 0oL Glacs + aly S =8 ¥, 050 Glid +05aS 5 550 -F ( oaliand —Y aald -
Yook Glacd + elu oS+ Gudly 9 A0y gen + a9 510 =Ny Y50 Glas +

el s 50 0 Jladial wacs 5o aslas G SleSae WA s s s SOl Sl gad 5o liie e By oa

Slagans Giul 38l Gl wald & cund pliadd slag S
Ol 53 T b 4w Calide ali)) i o ls slaas
S Oda g 2lie jolie ol i calls
callad 5 oad, (Rl el s elS bag Lol
Jolse 5115 Sos o Gl 381 L sl san oS ST 438
KVKE VA S| FUNTVL/AN Y NV L PRP b KR R - A %]
€ woss WIS 35 (V0V0) glKes 5 sule
© Sl Gew) asS 5 (el 0SBl )8

S Glall 4 sade Few) slaa S sl wulS

i 2o alii Hu dls alaas

i a
30
15 4
10 A
15 4
10 4
5
o4

b

4

Al (o adls slaag

il o dala glaas
gobes 31 S ule plas bl i s
ches 5o s o @l slaal s a3, 5 (g9 S Al
afy (Ydsaa) Bad Dlabas asys S Jlaal
a8 4 s iy 5o Gl YE/Y bagie b () sl g
sl Bl (55 i 5o Gl YAY slaxi b )l
L (02 YO/Y) diiu o wly olaad i (8 JS0)
Slad € o € wel sty bt 0 05008
o e plas Hlogae (Rl ws e YA/ sall
(0JS) 358 oian Gl LassS b 40 s
ol € wols Glas (YY) oloKea 5 suly]

b

eg)

Oglge

la..\.‘..f ,_alsj|

padS al ) gu dluiey ju dily alaad (slapSilis duwlis - ¥ S

el dim 50 0 Jlaial mhais 5o Laslas Gas s fae WA 5 s g SOl gad 5o line 5u2 gy



m iy 3 3Shos Slinl 3,8kos 1 plomed 5 (G eiorld S355 385 50

St
=

o+

Al o adls ol
i i
= wn

d
1 b
15 -
20 -
5
0
1 2

ab
ab ab ab l
3 4 5 6

S35 Tl

$u9S ylasi Alids 7 ghacy jo ddiiy yo dila olaad sla(uSile dewlis -0 JSd

Glacad + el 9530 s g =0 (¥ 5L Glacid + ol s €= ¥ 5 5,L Glicd +050 5 530 Y ¢ pliand Y aala -

Yook Gliud + ol s oS+ Ll 5 i sy s + GaeS a0 1 5 Yook

ol Asya 0 JLASA‘CL-A.U_)JL&JL&:\:O*J‘JL;KMdm‘d\,?\’;:\l:&_)‘dﬁ‘)dgum_)#d\jﬁ

Ll ol o3l ad 5 b colid suiSda slag Sb
5 S (Kl g S slaseal Jud 3 T
e daatiye g sals talS 1, SLa pH s e
s Ol aally 5 Hied wile (s yualic w1, 8lS
Ll il 5 3asb 51 Giaes Lag SSL gl aas
slee wid,  slagseosa 5 Lol il
OllSer 5 (puulie) wias o Gual33 15 oLS (5500
5 wolisegismn SISLsis o saen o SL (Y1)
SeSendl cwslh Gug L b aslpes]
daguelisy (A s 5 shwsd (SaiSUa (5080
13 o0 gad Jagend olS (sl 1 (2132 semlie 5 O s
ety GlBil cage lagsBh (ol b LAyl

(YW e 5 ) 0 st oo oLS 8 Slae

N
S ol gl Sl pailils wdes
Jlaial mlas 5o (55050 o Slae 5o g0 S slajles
sflee Gustdns (Vdoua) ad Dl pae smss &y
o3 pSslSYeY: b pliand slaslas 5o (S5l sm
35S+ ol S ses + GaeS i) (RAE 5 LS
OUSa a4 Sl AYEAL L (Yool Glics + gl
© € wael st S b Sl ol G
G e 1y o WV 5 VWA slagiuldl s
(Y-V) olKan 5 alias (VJSa) wols olas sala
BB S5 L o S5l aSlae Gl
Lo ool pae € caad Jawy o T glaasS
o ol ) dline glas S Baline oy,
st Aaw) las S doga (IS ol



WA lee /) o)led Yo al> /)l adgs g (gy5liS il eyl

b)')’ Sgwge (S s Y'Yy

14000 -

12000 4

(Kghal) _Suielaw o Sles

a a
be ab be
C

10000 4
8000 +
6000 4
4000 +
2000 A
04

1 2 3 4 5 6

\_gé_gs :_gh..l

$uS Hlawi Alids 7 ghacy ju S5 gas o ySlas (slaSilis dewlis -7 IS
=y Youob Glics + Ll inmees =0 ¢ Yool Glicd + oo 0 =8 ¢ Y,oo5b Glicd +00aS o500 = V0 slians ¥ - caald —

Y00k Glhud + gola 5 g+ Dl 5 53 5 e + S 50

ol sy 0 Jlaial rhais 5o ke Gas Sl Sae SR s ga s Sl Sl gl 5o wline 2 Sgsa

I GaaSosis + ¥ 5ol Glid few) oS w8
S wag oy oy 1 ol ale 5 wuga G318
Sed (o gad uyiess BB s s le wade Gl lila s,
Soae dlse i3 Gaob ) el lh S Jslasls
oo 0l g3 o0 (S gl g Gl pua (GanS) alaa Sl
sl (2132 olse 5 OF g Ola g 4, 0k (RISl

o WoSlee (BINE Bely aaiine 5 wily Si3e oLS
€ aileua anb solge G o JT laaS gl
o ol 3 e ol salic Gl 5 spde
ide Glolla sas cullad 5 T (ol cuisl Gl 33l
da yo 5o ol (53Tl cud kel Hu ead S
G s glenad olge 5 4Bl LIl 58 Gly Gud
aSlae Guldl 4 sate Bules 5 amil JEI Gl ca
€ ol (Y LK 5 el p) wu S e wlo

solic 5 oad 3a3 S Lo aly] @ el slas S

A wsSpe I8 oS LLEAN G s o (ol
G300 )y $las S b el (B8 35S s
@i solie puias Sga 59 i @B Clius

5 ol Gy ol wd; 8590 LG B ol Sl uy e

el sads sade ls o Slae Ginl 8 4 el oyl

dila g ySlac

o9 Gla s Slae 58S WS 5 Al (ESaa
(Ydoas) ad Llabre wmys my Jlis) gl
o8 6l s Slae o it dagSilie i olal s
oS gl A a0 slasles
285 09 Yook Gliad + ol 0 S+ 5580 5 5
9 pool 08 6l ebard Glaa S W58 G sl s
oy SR e + (peS 5 5 slas S Rl s 8
L s 50) auul a8y 09 Youub Glaws + by oS
03 aSsLS EVAY 5 oYYA o¥Yo s Slae Lo gis
ol sty Saaan b laine olis o 5 (Hla
9 sools ole a3 Gl @B b Bollae (VUS)
slaprunlols o 5SE s L (Y+1)) ollSen
Ol a0 Slae lial 5 o Slae 5wl SHas
35S g5 e w58 L il s Slee it 6 WS
oo s 5 S i ¥ 5 ek Gliad S
sSbee a3l (Y4V1) (Do 5 (K el cnnes
GO 1 G 530 ey 958 05,8 L aun€ Gl
Gls o Slae GRS (V1Y) oblSan 5 bl .huse

L obagie i3 5 oulhe golal bulpd cad o)l



Yy

WAL e /) o)lad Yol /jlal adgs g (6y5laS il eyl

1 2 3
&35 T b

a3, 9 599S LA jlasi (Hiisan p yu auaS dily o ySlas (LA Shlis duwlie -V S
9 Youob Glecd + Ll s iy e —0 (Y, o,b Glicd + aly a8 ¥, 5,b Gliad +0nS 5 530 T« oliand -V wali -

[

H yg3ulgw

4 5 6

Yool Glacd + el 8 S+ el 9 5y gen + (S 5 530 -

RUIV IRV JLASA‘c_la.u.“)JLb_)LA:s:Qtl)‘d&ﬂ.cd)ll‘;‘dﬁ\gﬁlﬂf)ldﬁ)dgum):ﬁ:JJ_)A

S adb o 2l) plalS oLl s slagadla
S5l s o Slae 4 (wls) (gulatBl o Slae s )
Cu s 53 5 (3508 Gacd (el 0680 S e dunulas
Ot b 3o b« 0lie sualie 5 ook Guls 518
Sl cush ) (50l b Gl L Gaines s S
OV JLis g 4y Sig w10 calio i alsol

Saa ok Ol asdiee GlalS (Kb ady Gl
uiens &eb 50 0T L sl yen dew) slaa S o8
L ool aauiiyu sad olie jolie o ol i
JEBI Gl 4 i su Wse ST ol 53l
Bile 5 alaml o Slae Ghlyl 4 sade 5 sals
ey S U8 el o Glo mdl s eall
slaads 15 (30080 4 LS Sy pesis 33510
GS5 50 € ey ol yaie ol s ab
daasisn, SAKg lasa)  wael  lass
sladsSIse Ol cage s 5 Gy oS )L Lagyl g 5
Mo wldi; RIHI L il oo S g5 5 Jud s
obaidl o Slae Glhae » afiiwe oI5 olS

(Yove ololKan 5 J5sS) wols Jemne

dala Cudila s yadll
9 95S @3, S aS uls plas Gulsls i s
cha 5o Gl sl pedld 5 @l (uSea
oubeal 5o (Ydsan) ol Dl e wmse S Jlaial
S a8y 5 (6988 ol pelad oSl awlis
Gl wdlays gaald o ol fae (il wald o
Lo S 8l o8 gl o) Lo S woly glas
Glacad + pola 0 S+ ol 55008 5 ges + S 5 55)
L Golsm al,y adlay gedld oo 50 (Youub
Sl Gows s wald @ cans (II58) ws ju EY/A
sla olas 15 Gl Gusids el 235 L Hlabae
OLes 5 sulun s Ks plbedl Lo (AJS)
58 L1, S ol il p peala il 380 (Y-1Y)
OIS Yool Glawd 5 (paSH s dawy oS
OLolaa 5 KB (680 Gadad 5 Grines aioga
oS 5 obasd glas < 51 s L (YY)
31 soliied S w0 S sualiie 3 sy o Soslon
oaald Hladae Glal 8l Gl GuaS i Few) oS

3 S Gl wdls p paald ad o cudla s



WA lee /) o)led Yo al> /)l adgs g (gy5liS il eyl

b.)')’ Sgwge “-5)““@ YYY

(%) dils cudls y pasls

35 4 cde

W,
abed abed
bede B gy
de

1 2 3
S0 T g

ady 9 (599 sla e hiSan p jo AniS Gl Cudils y el Sla(uSilie duwlie —A S
S Vouob Gl + Gl s isisses =0« Yool Gliud + ols u i€ —f 0 Y50k Glid +008 5500 - ¥ e (pliand ¥ — caals —

4 5 ]

Yook Gliud 4+ pols w5+ udly g i s ses + peS 550 -

cal s 50 0 Jladiad wacs 5o aslas G SleSae SR s sa s Sl o sad 5o wldie e By

Sly (SLa) ofiges wel Sty e’ 9 S b Lb
s wolS LG s b (Y010) GlKea
OB oy o0 iy S W gad Gle AlAL S
Y osob Gliad fuwn) 0SBl Hlad o usas 4l
AL saly € olasT 51 ael cunsts ST/
O G e by s Gael glasal dagnis
308 sl slaasd Glaalu 5o o35 bl
sl Glhlolade, 5 end 5 SIsa0 slaa S
LSl o Gda Bl Siad 5 55000 Olie wolicd
Ol e el Hu g sals Gl WS Gl

(VWY s omel 5 e ped) w398 g0 Sl (55

Aly (i § g aus yo
doso gy Jladal w0 a3, 5 9SS GRS 5
(Ydsun) i Slagne ad€ @l (S5 sans
BB 258 laslas sl G gy e ot
Gliad + (ol 0 S + Gud s sy s + a5 500
Glid +0S 5 10 9508 (amss VVE) Y00
V) wlasd 05 w8 5 (wmuaVVY) Youub
5 sy opel (AUSE) ad = a )l 485 (sl (wemss
35308 L adi i g5 e po Gl (YVA) A
B gad GBS 1) pml e e 3 (e 9 S
o L (YY) Slen 5 S (sl a5y gl
0+ 55lS L uaiS LS o (55 e su (i S
il bl oy oo 5 Ll 05088 (liasd oS o SIS



AL WAL Jlee /) oyl Yol /3ol 05 g (05,5l il @yl

W,

B gl g

adls ol s y2

1 2 3 4 5 6
§255 T gl
ls 5B 9 w58 513 a8 9 995 S olasl S 5 LAl duwlile -4 Jsud
5 Yool Gliad + Ludl s i ges =0« ¥ooub Glid + ols 0 5S¢ ¢ Y550 Glind +ouaS 500 - ¥ o oliand ¥ — aala— )

Yook Gliud 4+ pols w5+ udly g i s ses + peS 550 -
cal s 50 0 Jladiad wacs 5o aslas G SleSae SR s sa s Sl o sad 5o wldie e By

e g lassa s dallbe uhse aa€ A3, g0
) LS Boae S spdipe bluiul s
Sl suiS Ja llolads; ssla G550 5 Gl
dan 51 T slas S L slyan (35500 s cads
aulas Hluly @OosldS Al S o el oS
oialbd) as walea HuB plesd s S S pas

ﬁbm‘J@JJ‘J‘AJ.SGA*ASLfJgASJ‘)SlAL

S S e
ol 5Las S 550,18 4 ol LS a3y ol el
» e 5 psane 5o bt oS wiles S
O loa) hulsd o Ll el lagedls
Slis b olo 0 sS al g5 05,08 S0 0l ls a5
© oo dgasitnse o eSS 5 Y Lok
- S SNIPR . PR B I P P N RENRRRER S

oA 3 Glo i g 5 Glo o Slae (55060 0 Slae

ouldicil v,y g0 cgl.lu

Abbasi MK, Sharif S, Kazmi M, Sultan T and Aslam M, 2011. Isolation of plant growth promoting
rhizobacteria from wheat rhizosphere and their effect on improving growth. Yield and nutrient uptake
of plants. Plant Biosystems, 145(1): 159-168.

Alijani M, Amini Dehaghi M, Malboobi MA, Zahedi M and Modares Sanavi SAM, 2011. The effect of
different levels of phosphorus fertilizer together with phosphate bio-fertilizer (Barvar 2) on vyield,
essential oil amount and chamazulene percentage of Matricaria recutita L. Iranian Journal of Medicinal
and Aromatic Plants, 3 (27): 450-459. (In Persian).

Amani N, Sohrabi Y and Heidari G, 2017. Yield and some physiological characteristics in maize by
application of bio and chemical fertilizers under drought levels. Journal of Agriculture Science and
Sustainable Production, 27(2): 65-83. (In Persian).

Amiryosefi M and Sharifi P, 2018. The effect of nitrogen fertilizer and Azospirillum brasilense bacterium on
some properties of wheat at Jozan, Isfahan. Journal of Crop Production and Processing, 7(4): 29-43. (In
Persian).


https://www.cabdirect.org/cabdirect/search/?q=do%3a%22Iranian+Journal+of+Medicinal+and+Aromatic+Plants%22
https://www.cabdirect.org/cabdirect/search/?q=do%3a%22Iranian+Journal+of+Medicinal+and+Aromatic+Plants%22

WA ke /Y oyl Yo als /)lul g g (g5yaliS il a4y yi 03l (Sgm90 (S s \Ald

Azadi S, Siyadat SA, Naseri R, Soleimani Fard A and Mirzaei A, 2013. Effect of integrated application of
Azotobacter chroococcum and Azospirillum brasilense and nitrogen chemical fertilizers on qualitative
and quantitative of durum wheat. Journal of Crop Ecophysiology, 7(2): 129-146.

Azadi S, Siyadat SA, Naseri R, Soleimani Fard A and Mirzaei A, 2013. Effect of integrated application of
Azotobacter chroococcum and Azospirillum brasilense and nitrogen chemical fertilizers on qualitative
and quantitative of durum wheat. Journal of Crop Ecology, 7(26): 129-146. (In Persian).

Azizi H, Nezami A, Khazaee H and Nasiri Mahallati M, 2008. Evaluation of cold tolerance in wheat field.
Journal of Agricultural Research, 6(2): 352-343. (In Persian).

Bahari Saruei SH, Pirdashti H, Esmaeili MA and Mansuri A, 2011. Study the effect of plant growth
promoting and phosphate solubilizing microorganisms on the yield of wheat (line N80). 12th Iranian
Soil Science Congress. University of Tabriz, Tabriz, Iran.

Bilal M, Ayub M, Tarig M, Tahir M and Nadeem MA, 2017. Dry matter yield and forage quality traits of oat
(Avena sativa L.) under integrative use of microbial and synthetic source of nitrogen. Journal of the
Saudi Society of Agricultural Sciences, 16: 236-241.

Darwinkel, A, 1977. Effect of sowing date and seed rate on crop development and grain production of winter
wheat. Netherlands Journal of Agricultural Science, 25, 83-94.

Eslami A, Sadrabadi Haghighi R, Zafarian M, 2014. Responses of seed yield, yield components and some
morpho- physiological traits of wheat cultivars (Triticum aestivum) to the application methods of
Fulzyme biofertilizer. Journal of Crop Ecophysiology, 8(3): 243-256.

Fageria NK. 2009. The use of nutrients in crop plants. (CRC Press, Taylor and Francis Group: London).

Fathi A, 2017. Effect of phosphate solubilization microorganisms and plant growth promoting rhizobacteria
on yield and yield components of corn. Scientia Agriculturae, 18 (3): 66-69.

Gilick BR, Penrose D, Wenbo M. 2001. Bacterial promotion of plant growth. Biotechnology Advances, 19:
135-138.

Gul S, Khan MH, Khanday BA and Nabi S, 2015. Effect of sowing methods and NPK levels on growth and
yield of rainfed maize (Zea mays L.). Scientifica, 2015: 1-6.

Gupta G, Parihar SS, Ahirwar NK, Snehi SK and Singh V, 2015. Plant growth promoting rhizobacteria
(PGPRY): current and future prospects for development of sustainable agriculture. Journal of Microbial
and Biochemical Technology, 7: 96-102.

Gupta M, Kiran S, Gulati A, Singh B, and Tewari R, 2012. Isolation and identification of phosphate
solubilizing bacteria able to enhance the growth and aloin-A biosynthesis of Aloe barbadensis
Miller. Microbiological Research, 167(6): 358-363.

Hasanpour, R, Pirdashti H, Esmaeili MA and Abbasian A, 2011. Response of yield and vyield
components of three sesame (Sesame indicum L.) cultivars to application of nitrogen and
supernitroplus biofertilizer. Agroecology, 3 (1): 9-16. (In Persian).

Hassanzade Ghorttapeh A and Motalebizadeh B, 2013. Effect of bio fertilizers application on the yield and
yield components of flax (Linum usitatissimum L.) cultivars. Research in Field Crop Journal, 1(1): 31-
43.

Heshmati S, Amini Dehaghi M and Fathi Amirkhiz K, 2017. Effect of corrosion of phosphorus bio- and
chemical fertilizers on seed yield, oil yield and spring wheat safflower fatty acids (IL111) under water
deficit conditions. Iranian Journal of Crop Science, 48(1): 159-169. (In Persian).

Ibrahim M, Hassan AU, Arshad M and Tanveer A, 2010. Variation in root growth and nutrient element
concentration in wheat and rice. Effect of rate and type of organic materials. Soil and Environment, 29:
47 — 52.



A iyt 9 3Sbee STl 0,Skos 1 ploand 5 gt ol sl0355 305 il

Jensen ES, Bedoussac L, Carlsson G, Journet EP, Justes E and Hauggaard-Nielsen H, 2015. Enhancing
yields in organic crop production by eco-functional intensification. Sustainable Agriculture
Research, 4(3): 42-50.

Kamayestani N, Rezvani Moghaddam P, Jahan M and Rejali F, 2015. Effects of single and combined
application of organic and biological fertilizers on quantitative and qualitative yield of anise (Pimpinella
anisum). Iranian Journal of Field Crops Research, 13 (1): 62-70.

Mahantaa D, Rai RK, Mishraa SD, Raja A, Purakayastha TJ, Varghese E, 2014. Influence of phosphorus and
biofertilizers on soybean and wheat root growth and properties. Field Crops Research, 166: 1-9.

Mandal K and Mukhopadhyay D, 2015. Effects of inorganic phosphorus fractions under different tillage
practices wheat (Triticum aestivum) in an acid soil of West Bengal (India). Tropical Agricultural
Research & Extension 18 (3): 102-106.

Mansoori I, 2013. Response of promising line N8119 of wheat to application of phosphate bio-fertilizer.
Journal of Crops Improvement, 15(1): 125-133. (In Persian)

Moradi M, Soleymanifard A, Naseri R, Ghasemi M, Abromand K, 2016. The changes of agronomic traits
and harvest index of wheat under the effect of manure and plant growth promotion bacteria at different
levels of nitrogen. Crop Physiology Journal, 7(28): 73-90. (In Persian).

Moslehi N, Niknejad Y, Fallah Amoli H and Kheyri N, 2016. Effect of integrated application of
chemical, organic and biological fertilizers on some of the morphophysiological traits of rice (Oryza
sativa L.) Tarom Hashemi cultivar. Crop Physiology Journal, 8(30): 87-103. (In Persian).

Neumann E, George, E. 2010. Nutrient Uptake: The Arbuscular Mycorrhiza Fungal Symbiosis as a Plant
Nutrient Acquisition Strategy, In: Koltai H, Kapulnik Y (eds), Arbuscular Mycorrhizas: Physiology and
Function. Dordrecht, Springer, pp. 137-167.

Perramon B, Bosch-Serra AD, Domingo F and Boixadera J, 2016. Organic and mineral fertilization
management improvements to a double-annual cropping system under humid Mediterranean
conditions. European journal of agronomy, 76: 28-40.

Raei Y, Reza Shakiba M, Nouri M and Saeidi M, 2018. Assessment of growth attributes and yield of barley
(Hordeum vulgare L.) with application of biological and chemical fertilizers in dry land farming.
Journal of Agriculture Science and Sustainable Production, 28(2): 65-74. (In Persian).

Rezaei-chiyaneh E, Tajbakhsh M, Ghiyasi M and Amirnia R, 2015. Effect of integrated organic and
chemical fertilizers on quantitative and qualitative yield of chickpea (Cicer arietinum L.) under dry
farming conditions. Research in Field Crop Journal, 3(1): 55-69. (In Persian).

Rozier C, Erban A, Hamzaoui J, Prigent-Combaret C and Comte G, 2016. Xylem sap metabolite profile
changes during phytostimulation of maize by the plant growth-promoting rhizobacterium, Azospirillum
lipoferum CRT1. Metabolomics (Los Angel), 6 (182): 2153-0769.

Saharan K, Schiitz L, Kahmen A, Wiemken A, Boller T and Mathimaran N, 2018. Finger millet growth and
nutrient uptake is improved in intercropping with pigeon pea through biofertilization and Bioirrigation
mediated by Arbuscular Mycorrhizal Fungi and plant growth promoting Rhizobacteria. Frontiers in
Environmental Science, 6: 11- 46.

Shakeri A, Amini Dehghi M, Tabatabaei A and Modarres Sanavi AM, 2012. Effect of chemical and
biological fertilizers on yield, yield components, oil percentage and protein content of sesame cultivars.
Journal of Agricultural Science and Sustainable Production, 22(1):71-82. (In Persian).

Sharifi P and Amiryusefi M, 2017. Effects of nitrogen and Azotobacter on yield and yield components of
wheat (Triticum aestivum L.) cv. Roushan. Journal of Agriculture Science and Sustainable Production,
27(2): 15-144. (In Persian).

Shata SM, Mahmoud SA and Siam HS, 2007. Improving calcareous soil productivity by integrated effect of
intercropping and fertilizer. Research Journal of Agriculture and Biological Sciences, 3: 733-739.


https://jcesc.um.ac.ir/index.php/index
http://cpj.iauahvaz.ac.ir/search.php?sid=1&slc_lang=en&auth=Moradi
http://cpj.iauahvaz.ac.ir/search.php?sid=1&slc_lang=en&auth=Moradi
http://cpj.iauahvaz.ac.ir/search.php?sid=1&slc_lang=en&auth=Naseri
http://cpj.iauahvaz.ac.ir/search.php?sid=1&slc_lang=en&auth=Naseri
http://cpj.iauahvaz.ac.ir/search.php?sid=1&slc_lang=en&auth=Abromand
http://cpj.iauahvaz.ac.ir/article-1-591-en.pdf
http://cpj.iauahvaz.ac.ir/article-1-591-en.pdf
http://cpj.iauahvaz.ac.ir/article-1-591-en.pdf
http://cpj.iauahvaz.ac.ir/search.php?sid=1&slc_lang=en&auth=Moslehi
http://cpj.iauahvaz.ac.ir/search.php?sid=1&slc_lang=en&auth=Niknejad
http://cpj.iauahvaz.ac.ir/search.php?sid=1&slc_lang=en&auth=Fallah+Amoli
http://cpj.iauahvaz.ac.ir/search.php?sid=1&slc_lang=en&auth=Kheyri

WA ke /Y oyl Yo als /)lul g g (g5yaliS il a4y yi 03l (Sgm90 (S s YYA

Basu S, Rabara RC and Negi S, 2018. AMF: The future prospect for sustainable agriculture. Physiological
and Molecular Plant Pathology, 102: 36-45.

Tarang E, Ramroudi M, Galavi M, Dahmardeh M and Mohajeri F, 2013. Evaluation grain yield and quality
of corn (Maxima cv) in responses to Nitroxin bioferilizer and chemical fertilizers. International Journal
of Agriculture and Crop Sciences, 5: 683-687.

Tavakoli M, and Jalali AH, 2016. Effect of different biofertilizers and nitrogen fertilizer levels on yield and
yield components of wheat. Journal of Crop Production and Processing, 6: 33-45. (In Persian).



