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Table 1. Physical and chemical characteristics of soil

<y o . . IS 09r
Sl UL JUTIRVA - o
L i 5L Lé’ - ‘su U")S . o “’ ) P ) (M)o)
=S Gos 22515 (503 o 3 (o) (P55 o5 » p)5 ko) (PSS 52 )5 o) Total
Texture Depth oH EC 0.C. (%) Potassium Phosphorous nitfogen
-1 L. -1 -1
(dS.m”) (mg-kg™) (mg-kg™) (%)
Clay loam 0-30 8.04 0.76 586 15.2 0.06




WA 99 doud (Y3 lous Vel /Q‘ﬁ‘ Olggg’ ‘slbg;}bs}g [ S50 g (s B0S 51 ¢y, Sod 9 ygu éloo

3T 08y anals (g)ls e glas 5y o sl L
ghw (23 (S 3 I gl (sl G 5L (ol
5 OA iy an ol o8, 05 0 Sle 08, 4 by e S
Oloyl pB)l 4 S (6 in S p mhaw (23L0 5l a1 V7
el S mhaw IR JS) g 1003 p Ble
O drwgs g 09 oo Cguaima oLS (g, ah; il |
(Nezarat & o5 slpw 4 i85 o Slas g odgs (iolydl jo
& Fmrgid o b (5 s 2l33l 5 Gholami,  2008)
(Yasari & Patwardhan, 2007) &S o s 1, ol
oL (g 9ty Gl 5l (et s Sl 38
i 0,Skos 5 0d5 (il 53 T dnsi g 99 ge Cgmina
aJg5 Yl .(Nezarat & Gholami, 2008) s ,ls l5was
oals o YL oglls o s wljl o8, i dils o Slese

( JS2) Senl 039y (5 5mgid Cd)ls 9 Sl

Cils y el
glaw 5o )l g JRIERVES IR SPRLFORIRUIN
(¥ Jooz) ccils ccilopy polds Chs pas,0d Jlo!
S (555 52 ok gl by Sy (555 o gire 3l
Faraji & ) os sasliw I35 slacdgs 0 cdloy
b o ooy asls a5l 88,1 (Arzanesh, 2013
J=liie ol Sl als (gl mme BB ooy Jlozs]
e poee (Y Jgaz) s jlo s Sdio (nl 53 98 ¢89S
sl 0, pBB,l ams co lis o8 x0sS bl Ol 31 fogsyle
dlie ol ails cliley el (o (6955 slajles o
R EETIC SR RO U RIEERI
o li oo 0V ilidl G ge g cudlo cubils Ll
pld )l anlie (V) JS2) ol ol jlad 4y cond cilo
e A Bl ARl (g eS g o s oS 0l L
N pd) Clloy asli lake g pils g N w8y 4 beye
S pile g oy, pLE,1 51 iy 0o )3V 00 5 VY s 5 @
L 5 ol i, 0asiSS 25 Sl 5 e 5 ol (F JS0)
> Q‘)L*-"L?}i;) g o) ca S elas slagge 90
a8 S cod | (blS o Slae 5 ul ) Wlgs o S
25U S 55 i 995 (YOUSHY et al., 1978)
Sajadi Nik ) coslas asuS jo bl asls » 6,lo sixe
)J.:L_a oL 5,0 0590 59— Jlo—ke (et al., 2011
Bairley, ) s)lo by o sloy a3l & 0 e
A e (Wald Hle) oS 0y, su< (1988
Bremer & ) o_i juae olS o cilyy ol rals

(Kessel, 1990

oY

PSS U 59, slawi

Cio 6o g 5B 0955 oL (5395 o s Lo
Sloss a5 51wy 0550 plB )l ciiilad 20 JS U jg, olaws
g 0 )bl o e WS a0 J5 wsy00- b 39,
Ly s (sl s (F gz aiiils amoyo) Jlazs
Solemani & 4 Khodarahmi et al, (2013) sle s,;-5
5 P90 sl 5L 5l as Asgharzadeh (2010)
Dyliie widg 03,5 esliiul 095 Bl (59, » (ligegogw
Soggm 095 45 84 s oanlie Shahbazi (2015) .col
Ly st e oS o (o208 5o 3 cage a1
J5 a5 50 (Rhizobacteria) ;:SUsgs, 5l solamal
03,5 0,50 Jobo g o0 m i SIS 5 00,5 slaails ( U
3 olS jo il oy g 20 5 allay 2o SIS Sl
59y olaws a5 51 68,1 aslie (Hamidi, 2015) il ol
55 9 35095 oLl @8 a5 ols (s i (alS o 00+ b
Sy (25 Al e a0l g Gl LBl 5 s bla
5T 5 Hla,l LB 1 as as somline Koo iz jo () o)
lye (8 iy (SiS bl b o o ablis o
b ot 08, b avslie )0 ()39 o & s
ol 5o @b xoeS Jiline ol 31 .(Sabaghpour, 2015) axciws
Sl 0g s e pae (Y Jguz) ais o e o
53 P8, Sl 0y 48T cnl (ol ;Lo o8 x098” i
ol 005 LSS 20 S U g, olasi ;0 (6955 Lo
35S Jolie &l 31 g ls —ae po—e Shahbazi (2015)
OISy e 5 (2o TS g, ol )0 08 x S5l
Sgel

‘ S e 5L
Cho (6,0 g 53l 9555 oS (6355 Zu e jlaS
) 955 3,0, (Y Jgoz) cilad S maw 2l
(555 B a0 (H50s) 2oLl jland 4 S 05l 355y (a0
Calas Ly S gl (a3 ls (53, 1 (50 mine 3l
Suliman & (2010) 45 s,5-0,> «Saber et al., 2015)
S il = » b Bajwa

ligegdg—m (e 09
(Helianthus annuus L.) ;lo,SL=sTel 5,
) 985 Hlasd j3 olS slaS pa S o 55,5 enal i
GRIBI 5l sine ssbas (aloond 355 Lo Ly aylis
Sy IS 50 S mhaw als o s ol3dl sl azdl
00d 03,0 )1 &) (e sloosS L plss aifg s slaosS a5
#L3,I (Yasari & Patwardhan, 2007) o_s coalie wisg




YA 90 doud (Y3 lous Vel /g‘ﬁ‘ nggg’ ‘slbg;bs}g [ S 590 g (B0 eS 51 ¢y, 5od 9 yg1 éloo

3955 8,1 33 5 Sl <1yl g 8 Shoc y 4359y orloond 9 (o SS9 Elgil B pao T il g 1 j25 - ¥ Jguzr
Table 2. Analysis of variance for using effect of different biological and chemical nitrogen fertilizers on yield and yield
components on chickpea cultivars
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Excessive use of chemical fertilizers for increasing agricultural production causing environmental
damage and disturbance in the soil fertility. Currently, biological approaches for improving crop production
are gaining strong status among agronomists and environmentalists following integrated plant nutrient
management system. Chickpea is the most important pulse crop which is grown on 463,000 hectares in Iran.
Major chickpea areas (98%) are planted under rainfed condition and are grown in rotation with cereals
mainly wheat and barley. Mean productivity of chickpea 402 kg/ha in 2014-15 cropping season in Iran. One
of the reason for low chickpea productivity in Iran, is unsuitable using nutrition in chickpea farms. Currently
biologic fertilizers as an alternative option for chemical fertilizer to enhance to soil fertility in the stable
agricultural production are considered. Rhizosphere beneficial bacteria are commonly called plant growth
promoting rhizobacteria (PGPR) and have been under researchers focus for many years. PGPRs can
stimulate plant growth through different mechanisms. Solubilization of inorganic phosphate is a
characteristic has been frequently used for screening these bacteria. The objective of present study was to
investigate the effect of biological and chemical nitrogen fertilizers on yield and yield components of

improved chickpea varieties.

Materials & Methods

An experiment was carried out in factorial based on a randomized complete block design with four
replications and five fertilizers treatments (control, Super Nitro Plus, Nitroxin, Rhizocheck and 30 kg
nutrition fertilizer per hectare) and three chickpea varieties (Azad, Hashem and Arman) in Ekbatan Research
Station of Hamedan under rain-fed condition during 2012-2013. Rhizocheck had 107 bacteries from
Pseudomonas putida and 108 Mesorhizobium cicero and Super Nitro Plus included 108 Bacillus subtilis,
pseudomonas fluorescens and different species of Azospirillum. Also Nitroxin covered 108 nitrogen fixing
bacteries such as Azotobacter and Azospirillum. During vegetative and reproductive phases, weeds were
controlled and data were recorded on days to flowering, days to maturity, plant height, harvest index, number
pods per plant, number of seeds per pod, 100-seed weight, and seed yield. Data were analyzed using the
SAS. Ver. 9.1 and figures were drawn by EXCEL and means compared by using DMRT at the 5%
probability level.

Results & Discussion

The results showed that fertilizer had significant effects on harvest index and seed yield at 1% level of
probability. But fertilizer treatment had not significant effects on days to flowering, days to maturity, leaf
area index, plant height, pods number per plant, seeds number per pod and 100-seed weight. Also the results
showed that varieties showed significant difference for days to flowering, leaf area index, harvest index,
seeds number per pod, and seed yield. Varieties had not significance different on days to maturity, plant
height, number of pod per plant and 100-seed weight. Interaction of fertilizer x variety on all characters was
not significant. The result of mean comparison showed that the highest seed yield has been produced by
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Rhizochick consumption. The utilization of Rhizocheck had result in 39 and 26 percent higher harvest index
and seed yield than control, respectively. Azad variety had the highest leaf area index, harvest index and seed
yield. The lowest leaf area index, harvest index and seed yield was observed on Hashem variety. Stephan
(2000) reported that 36 percent seed yield increased due to rhizobium inoculation on chickpea seed.
Maximum seed yield was achieved in Azad variety with Mesorhizobium of SWRI-15 which produced 151
percent higher than check. Rhizobium inoculation in comparison with no inocultion on chickpea seed under
drought stress condition increased seed yield. Most of scientists reported that using biological fertilizers have
been effected on seed yield in comparison with check on lentil, sunflower, wheat, corn and pearl millet.

Conclusion

One of the most important factors for soil fertility is microorganism ability for production and plant
growth promoting. The result of present study showed the highest productivity obtained from Rhizochick
consumption. Azad improved chickpea variety produced the highest seed yield. Rhizochick may cause
photosynthesis intensive activity and enhancing availability elements. Therefore seed yield have been
increased. Generally, PGPR promote plant growth directly by either facilitating resource acquisition
(nitrogen, phosphorus, essential element) or modulating plant hormone level. The reduction chemical
consumption will affect decreasing environment contamination which is one of the important factors for
stability agriculture. Therefore Azad improved chickpea variety with Rhizochick inoculation in Hamaden
province is recommended.
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