VAT F amis AYAY (VAT ol i ol e sl ol (555)5n 5udsS] iy = (oode 23

Lo gogS o, L Fe¥ u”‘;fdf-w“ Oy Wy Ay
" ylngy shedarmo o (i yuy Alliaod < (G105 dozxe

ouuS>

2=y Glogasls ol ol calBl slas il g land oaiiS Jo g s sladgS Dl o) j5laieay
J=8 Sl anl 7y b oo s o, 5 slacw,s LB 0 VWAY el )5 Jlo jo ciolesl FF Lol S K &3
ol Jole el ol e (s mare i 5 55,908 e oSty ringsy e 30 55 15 4 b ol
O99) wald 5 (LS 5o (5 0035k (e &) 92 o 995 (LS 45 (5 S (e @) 595 (sl 255 Jols
PGPR:+PSM +NPsyK - «PGPR) + (PSM) +NPK NPK s et o )8 Jole 9 (IT 045 5l oola ol
A ad,s ey 0 PGPR+PSM 4 PSM+ NKPGPR:+PK :PGPR+PSM + NsgysPspcK PGPR+PSM+Nsn0,PK
ey 9 (VIA) S o o (a23L0 @ e yy0 5 VTIT) (s slaplasl S (3359 0 im0l plis s
355 ol ot 4y (NPK) 3LS oolys jlad ;0 5 slo 055 slo,S 10 (Gg,) 40 @y )0 p,5 YFIQ) Jaazs ol
(et 955 0 ) pae lad 4y S (a3 955 ol yep 4y (IS 00lg5 5 s 355 B el Cess 4y
=0 055 Brac b Sy mhw e ls lis (uoren 0ls Giuli8l as e VY 1) 53 Slse sle plasl Sas 5
o sals b s,S jo wlin la,les o Can pl bl .cdl oll s, Ve g VY iy 4w 065
GmalS Ll slod (ler 1) 435,503 995 (g3 oloy (2ol Ceslyss ¢ (gianns 955 015 .28 50 18 Sy 995
o3be oz (l5ee 5o (I 255 g) 2ol 5 s 355 Glas S 30 (s 355 Brae 5 05hud 055 (oo ol
Ot @S elel 20,85 slml (B oold e &y Sl (6t Jgazme 0y Sy 5 S phaw (Ll (S
Lo atld 0 hnd ol slodgS Bpas 1ol (ped () la3gS 3,5 b plet vy o0 a4 BuioS
ol dales Jlos a1y dils o Slee iol38l ol jo a5 aidn dgue |y &) jo o,

yazdani .agronomist@gmail.com (Jgoomne (50053 155) 39 35 dlg (oMl O3T olEiiils aely) (6 35S (g garitails -
/AT edl o &,0 Golw (b 2l g (63,9l pale ol Kiild WULS ZMol g celyy 09,5 HLkils -¥
AYIAIA o dy G b Gobw (b 2ibo 9. 53,3l pole oils S pale 0,5 sLuiils Y

T

\ N

&7
®



Alsee sloagS 0, L FF ol S UK @3 0l 4 — ) Kes 5 Sloy Yoo

Cakmaci et al., ) gyiwsd oo,S dlge 3l oolaiul
5l siSu el L «(Christos et al., 2008 2005
Oliee olS 4 0y Syme Slge ade by 398
Kennedy et al., 2004; Zhuang €t ) siise oo Sgu
6 5SL oy o (Singh et al., 2011; al., 2007
SHd Ak, o skl 48 clawd oS >
el )l 5 alsn slaplil Sas o9 wis,S odmlie
b & b, S ol je—da> alauly 4 LS
» (Wu et al., 2005) céb ol see b6
oS 05 B bse p pobyessi] SISl o)
Si ojg ey Jsb o pobiyees] el
Ssre ysb a ]y Bl Sz (55 5 2l Se S
sh.(Mollaet al., 2001) ols !53] sals 4 Caws
355 Sz 5 s W b S slge 5L
Dordas et al., Cherr et al., 2006) s s Sk
3,590 sl ow,p (Sharma et al., 2011; 2008;
oaiiS J> slags xSL piu il g codlad ol plas
IS e dhay 4 b, Spme g Slind
Kumutha et al., ) wss o S ,25  (SOC) S
=56 5 odle (Wilhem et al., 2007, 2004
Gl G kS 3o 2 al; S e slags S
3 SFegd Slge gead Ol p Lo Baluily,
S50 3 olS (Seisloned DlyndS 5 0D, 090 Job
Adesemoye et ) cowl 48,5 |13 o Singh axg
.(Saharan and Nehra., 2011, al., 2009
L ae)io bl 8 0 Jgase ol Ol s
o g 39 o0 S ojlul (Solie sud; la Ll
a3 Glei oo b Ll pl sleolainl b cos 5 o0l
ol oz 5l olS 0, 5l oS mmbin Ll
Byl Sl oS cudl Sy phaw asls b asls
Ol 7503 g 5l g olS S 2l Gl Sk

- Soil Organic Carbon

FRRV-P)

Sigpel 00,88 (65,9l 50 (ploand sladgS
SiyaliS OYgame o, Sles yioli8l jo coge i
Syly asle o] aie SISl @, & Jg wilassls
W) dae g e sl @ @l as
LSl o poedlS o yand cuilil das lons 3,
Saharan K oocheki et al., 2005) cowl ous Ll
Sad cilil 4 ax g5 b pl plo (@nd Nehra, 2011
OBl Gl (Fslioe oSS )3 039505 (695,80 9
5 sad mle Slaslsn GLS B ooyl el |,
ialed ool 926 (n e 4 (395

Loy osel Joo 4 logw,y oolul
L (PSM) @lawd sosS J> oyl 5, oo liiore
baid adl &gemslipnsT biwgs JT cloagul aJgs
oliél g pH ralS e «(Turan et al., 2006)
L 5 (Nikolay et al.,, 2006) ,i.d <>
2 3Blaed 09,5 slam il oy 4 cor3il sloiasTy
5 (Dai etal, 2004) aizied Jgo yaud ol Joxe
& 55 " (POPR) us, S poms sl 2L %03 (sgm
Slaggerse ddsi 9 0j9 s Sl b peliase 5k
3 ean odg (Cavaglieri et al., 2004) o,
L 2ol b pedtns 8 jsb 40 g jaud > 5 (2004
sheler  plobey oLl 5l iy
dlge gl adg &b 5l s slapKalaily,
Sels ad, il o (Zaied et al., 2003)
wo;‘f

5 baty, whw Gawgn, o st ol
OIS ) > 9 Ay S ol G las

y- Phosphates Solubilizing Microorganisms
- Plant Growth Promoting Rhizobacteria



Yo WY (YAY o lais caiin ol o el lalS s3s)ss sudsST syl — cole 4,23 I

PGPR+PSM +Nsgo,Ps00sK - PGPR +PSM +PK
L o PGPR+PSM 4 ‘PSM+NK - (PGPR+PK' -
955 g cimbejl asyie Sl an as S
OF wlbord 5 (Sjed Sleogas 5 ()l paisel
OOges ALl 5l ey (V9 ) J9uz) s S (e
) 87 e 395 03 SBopj 4 g (ol 095
G 050 S 0 (B0 5 Ay slal
9 g ligegagm Dland eaisS J> sla iSL
Ly GES j0 o5 Ve Jlade ) \u*’ﬁ-‘-*J ovskels
el s 52 58 SV Cner
CiS 4 pladl e pn Ojge 4 oDl g o
Lo T s, 0l sasleyl &S e s S
S99 alold g oad JSa5 e gile Ve Jolsd
Loojylee ol s S s o e il VA lacays,
Jsb o bl Sldee plo g (g b 50 slacile
plxl ehiar 9 (B slaeddlgiws b Gillao Jad
S S paiged b sl aSlh anulre gl 0
Sl paigei 5 ST dodiny b 5l ey ole
B ood o Olej 5l 59, 10 alold & S5 2 o
O Az b cd S Gigo Al B b (S,
Jos g e Cuzr Sloy ol Sl esliul oS
5l shee Lulp e DS cde 4y 0l I3
Koocheki et al., ) aib o o550 S5 cds
iS5 dgp Syl az s 5l ek Caa (2005
L Y'-*-‘*"’) 35y 42,0 Sles p el (b el
25 Joed Geb LS 0By gy (o) skt

10,5 oolazul
GDD:Z(-I_ML;_N"”—T[O) (1 alal)
1

y- Pseudomonas putida, Bacillus lentus.
y- GDD

°‘A_""SU"_"’U5‘5)_’C'L:_‘“A_>‘94_’ 6&9)9 6)).:‘
O LS9 8 e gl a2y o Sas
g Sl onmoli 4 S el ol sl sl
)‘ (4R ua?L..u sua.JL_> ud_> &:A-CJMJ ol raL?o‘
ools oy i Kl g il o 0des oI5
g AblS s adayly jo3 DAl g (S SeST g
il oo S o Gloasly 3l pasls Koo Jile @
oS o 0 S (59 JS gl S SOl
aS ol o adgl Sz oole wdgi g Sl 4
T d)lee b az g bl ades LS 5l casll
6))91....._{ Sloal d_m u,oLw‘ Py U"‘ AW
ey sl2osS Jolate 51 Sy g laie 4y sl
4 olS o, canliél sle 6 iSL g lawsd oS >
L %9, 9 3lg0

5 430 ;0 VYAZ Jlo o Giegsy ol

Jdob @ sl gk Bl 9 (55,5LaS psle olSisls
Y gaz,0 VP 5,0 9 (B0 4880 VY g ax 0 O
B o Lo maw 5l g6V P gl )l 5 (Jled addo
FoB Gl aly 25k Loosis B sl S )b
dw 5o ol Jole el jo |l a4 1S5 aw b Solas
2 S Olie @) 35 (el 265 Jeld mhas
5 o5 003k ol ) 9> olS e 055 (LS
Jole (o_l—l 055 5l eolaiw! o) wald (LS
pgigal Olys) NPK :Jolss mlaws o jo 28
G ooy A peelolaw 5 Jo i Olalden
NPK «((usSe ;0 2,55 Voo g Ve Y lake
N5o% - PGPR+PSM +NP50%K "(PGPR) + (PSN')



iz slaogS 35 L e ¥ (S P 2,3 03, i = olSen 5 o Y.y I
(RGR= ?j—\:vxviv) 45 0050 anl Ol > a0 Th Jse b (ol jo
dw 1 a0 BT g pegre b 4250V 03 (6l

59 Sl ass AW (Y olae (] Ho Lo olawl
2wy P S LA (e ol s dt (S
B ] oL:f 4_J9‘ S u)5W9 o) c.'a_...v
UNVY aseus SAS 38l 5 51 eolainl b nosls ol
dulio gl g a3 )5 )18 (g )lol o g 43 9550
w0 oSSl laels aiz yeesl 5l 5 o Sl
A8 eolauwl 700

(Mirhadi, 2001) o_& 48,5 L 0 ogumn o
plSe o 0l fad Job 0 S, mhaw acwle
ol 'Sy b roeis olKiws Lwgs (6,1 paiges
o celw A oo asals o 2y diged 0l
bwj&.}uji)bwwé\})QV’ LSLA\)
Cgz D005 Gie S o) CBo b @Bo gol

(Yolae 3l Jgame 0y b el acwlbxe

(cGR=MW, 1,
a P

Gragilo Yo b - Goe) Giolejl 0550 de )50 S Sl § (o5 Sloogas (S0 —) Jgox
Table 1- Some physical and chemical properties of soil field experimental (0-30 cm)

- PH OM N =) K Soil particle size (mm)
e - - -
» (%) (mg100gr)  (mg100gr) (MgLO0G) 50705 02002 <002
IS'”V 75 3.48 193 12.3 367.3 47.3 421 10.6
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Table 2- Some chemical properties of farmyard manure used
Fe Mn Zn Cu K oM Nt EC H
p
(Ppm) (%) (des/m?)
4539 9345 3693 378 6.8 735 203 3.39 8.18

\.- Leaf AreaMeter
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Table 3 - The mean squares for the maximum values of growth indicesin maize (cv. SC 604)

Mean SQUAES  la; o (sSils

s e ::; SiS iy phe Sl Wb ol Clrcem Wy e
Source of Variation df) Js Total Sy Joearme AL "
Dry Matter LAI CGR NAR RGR
Blok S 2 0.006 0.46 1.35 473 0.07
Fertilizer (A) 395 £95 (A) 2 0.36" 176" 95.76" 116" 0.35™
Error a aslas 4 0.005 0.08 15.14 1.285 0.06
Bacteriainoculation (B) s Sb zwils (B) 7 0.108" 1.08" 127.1" 2.83" 0.07"
BxA 14 0.004" 0.07" 10.81" 0.67™ 0.05"™
Total Error Felbs 42 0.04 0.18 2.01 0.79 0.19
CV() K JOUFS VIV - 851 6.36 12.19 10.94 7.51

o sine Dl pae NS 3 7Y 570 mhaw ;o o fme ol Sy s
=% % significant at 5% and 1%, respectively, ns: non significant

Table 4- Interactions of biological and organic fertilizers on the growth indices of maize (cv. SC 604)

)}W Treatmfent ol J5 s 39 e f’a’ = Jyamo o) & puw
el 355 &5 9 3o Dry matter (g.m?) s CGR (g.m?.day)
Organic Manure Amounts and fertilizer type LAI
NPK 1021.5° 3.4P¢ 305"
NPK+PGPR,PSM 1326.52 3.82 3452
NP5K+PGPR,PSM 1132.7° 34° 28.7"¢
ols 368 NgoPK+PGPR.PSM 951.4%9 2.8¢ 24.4°%K
Farmyard Manure NsoPsoK +PGPR,PSM 970.7¢" 3.0°° 25.6°9
PK+PGPR 811.6%m 2.8°%9 216
NK+PSM 980.0% 3.2b¢ 228"
PGPR,PSM 780.0'™ 259 210"
NPK 990.4 % 2.99f 27.77¢
NPK +PGPR,PSM 10102.7 ¢ 3.20d 29.1%¢
NP5K+PGPR,PSM 1027.1¢ 310 26.7%
e 85 NgoPK +PGPR,PSM 926.3"" 2.8%9 26.2%
Green manure NxPsoK +PGPR,PSM 8647 2.7 2219k
PK+PGPR 823.61% 2.6 2428
NK+PSM 901.791 2.99f 24.99"
PGPR,PSM 764.4™ 26 2064
NPK 950.3%9 2.9¢9 25.19M
NPK +PGPR,PSM 1012.7¢% 3.1b¢ 27.3b¢
(T 055 () vl NPs,K +PGPR,PSM 982,54 2.8°9 25.9°%9
Control NoPK+PGPR.PSM 940.7°9 2.6 246"
(without Organic NsoPsoK +PGPR,PSM 867.6"% 2.7% 22.89%
Manure) PK+PGPR 699.0" 2.4h 18.7"
NK+PSM 874.7M 26 20.81%
PGPR,PSM 634.6" 18" 14.0'

L5505 (6 ls sme ST D prhaw 50 (5SSl (gldials aiz yge3T Billae (g o 0 S e gy shls sl Siloes
In each column, means with the common letters are not significantly different according to Duncan's multiple range test
(DMRT) at 5% probability level.
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Figure 1 - The dry matter accumulation in response to the application of manure and green fertilizers
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Figure2 - The Maize LAI curvesin response to application of biological fertilizers and different amount
of chemical fertilizers

—+— NPK —#— NPK+PGPR+PSM
NPSOK+PGFPR+PSM NEOPK+PGFPR+PSM
—s#— N50P50K+PGPR+PSM —e— PK+PGPR
—+— NK+PSM PGPR+PSM
40 -
x
— 30 -
o™
E
2 20 -
oc
o
U 10 =
ns
0 — : ; ; ;
426 L79 673 783 896 1108

GDD

lord 355 aliSs yolie g ) GloogS 8,5 4 STy 0 Oy Jeame Al Cas s g, =T S
Figure 3 - The crop growth rate of maize in response to biological fertilizers and different amount of
chemical fertilizers

(o sime olis pae NS 370 mhaw ,0 lo gixe %)
(*significant at 5% and ns: not significant)
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Figure 4 - Therelative growth rate of maize in response to biological fertilizers and different
amount of chemical fertilizers

o sire olds pae NS 3 70 mhaw ;o o jixe

(* significant at 5% and ns: not significant)

EF ol JRi) 050 w8y sl a3 ls s 5 I sloosS 0 )05 ool S5 -0 Jguar
Table5 - The simple effect of organic and biological fertilizers applications on growth indices of
maize (cv. SC 604)

L3S B Cde ey (ot Sy s
Treatments NAR (g.m2. day™) RGR (g.gt.day?)
Organic manure type SToss g9
Farmyard manure olo 095 8.75a 256 a
Green manure JUSWICLS 854a 273a
Control aals 8.13a 255a
Sl i + 065 polie
Amounts and fertilizer typet+ inoculation
NPK 9.05a 2.66 ab
NPK + PGPR + PSM 8.89a 2.65ab
NP5K + PGPR +PSM 8.72ab 270a
NsoPK + PGPR + PSM 8.04b 267b
NsoPsoK + PGPR + PSM 7.24 be 2.58b
PK + PGPR 7.26 bc 2.69b
NK + PSM 7.00c 249c
PGPR + PSM 7.01c 241c

Q555 (5l gime M 7D mhaws 4o S5l (glatals iz (yge] Billae gt o 50 S i g gl (sla il
In each column, means with the common letters are not significantly different according to Duncan's multiple range test
(DMRT) at 5% probability level.
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Abstract

To investigate the responses growth indices of corn (Zea mays L. cv. SC 604) to using
plant growth promoting rhizobacteria (PGPR) and phosphate solubilizing microorganisms
(PSM) and rhizobacteria, a field experiment was conducted during 2008. The study was
arranged in split plot experiment based on randomized complete block design with three
replications. Three levels of manures, consisted of 20 Mg.ha’ farmyard manure, 15 Mg.ha*
green manure and check or without any manures assigned to main plots and eight levels of
fertilizer combinations (consisted of 1-NPK or recommended fertilizer application; 2-
NPK+PSM+PGPR; 3-NPsp,K+PSM +PGPR; 4-N50,PK+PSM+ PGPR; 5-NsgosPs00K+PSM +
PGPR; 6-PK+PGPR; 7-NK+PSM and 8-PSM+ PGPR) to sub plots. Results showed that the
maximum dry matter (13/2 g.m™), leaf areaindex (3/8) and crop growth rate (34/5 g.m.day’
') were, produced by using both farmyard manure and application of NPK plus biofertilizers.
Application of green manure and biofertilizer significantly increased dry matter by 11%
compared to control. Meanwhile, farmyard manure and green manure application markedly
increased the leaf areaindex by 17 and 10%, respectively. NPK treatment in farmyard manure
plots and inoculation of PGPR and PSM significantly increased crop growth rate in corn
plants compared to green manure and control plots. However, inoculation of biofertilizer and
reducing P application by 50% did not significant influence growth indices such as total dry
matter accumulation, leaf area index, and crop growth rate significantly. In conclusion, it
seems that biofertilizers could be recommended as an effective option to reduce phosphate
chemical fertilizers, improve the growth indices of corn plants, which ultimately result in
grain yield increase.

Key words: Biofertilizer, Crop Growth Rate, Growth indices, Leaf Arealndex.
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