Iranian Journal of Pulses Research
Vol. 5, No. 2, 2014, p. 9-18

ot Glgd S g 9 & i
WA 93 o A-VA dxites V5 Lo Bl

399955 8 ;oS g by 4y (313005 3 Pong 3930 S 3TL b il g (BT LIS gL AL glxo 5!
md byl g

Y Yo PP . Voe
S o 9 (B0l al y8 ¢ (6l i I Jo jes Slg
Olood Lowwr Lo gy o310 (65 5glis 0uSCiild «bils Mol g wuclyj 0g,8 HLobiw! )
Ol Lo (e g3 oKl (63 yglins” susSitils il Mol g caslyy 0955 casly) ouid gl oawlicds )5 i gol iils —¥

WAVNYITY el )b
WAV EIVO o pds )b

R

Ll WYA--Y el Jlo jo Glaes Lo Jegs oRiils (65,5LisS coSiils Sladon as)ie jo pol> Guios

g adls 5, Shas sy« alieS Oliee 2 psmsinisie Sk s ool OIS S (LAl sl ST g Gtalej] Bum ol
Ceip g ST e b Bolar b5 slaSel oolanul 0,90 ctulesl ik wogs oo Jal i co 0950 o ,Slas (152
12555 515 8l e T ogmagiysio 6551 b s il T (bl oo o 5 5 el pe) wnls T) Lo
s T moBOLe oo o (o5l Jyrlonn T goalS alo o 5 (o 3L Jolowot 5, il T ool el o
3 s st i gls T 5 om0 le 5 aalS Jolyn 4o 5 Joons T7 o nsSMle alonyo 4o (il Joonor s
g i Gl e (Cbloyy e ls slisal ) Clas den G.i.itnﬂ Sl Jlog (o § 2ul5 >y
5o alo olaey gy jo BME slasd gy jo o3 AL slasd Wig gl Olas Hlade o yiion o Silee dnlin ol

ol b el o Ty jlas )0 ay) jo 0,5 Stz (59 5 olawd § Sojglses 5 ails slod Sae wls 5o (59 s,
o il ol Bl 95z 6)lo e gl Su3glaen 5 als lao Shas Sl 51 Ts 5 Ta slo)los o 0579
Gt Slsi o o2 B (2S5 (25 Al e o ol S U (LAl slne 5 pomaisie L L 955

S g ]y alls o Shes 5 (25 slogatls waty; 2lie,S liee

alsj1e 59 (sl Jsloe o gnn ) 955 g iy j0 e sl 1 guudS grejlg

baaios; ;5 5L 60l oo )5 (n s 51 S
LaogS gl 5l eoliiwl (S g Ol Lidu 10 (65,9l calies
Mohammadzadeh et al., ) il o LalS 4355 4,
eiye |y O @l Glassead 5 Lol (asar 5 o0l olS
5 S Cpae Sl lpas ol M JT 555 66 ojlu o
Khala_] etal., )k_A_AAJ‘ 00)5 p.mlj_e L).QT)A_»_C 6|).: ‘) (5?)"
Slos g calin (6,lul cdeds yal S 045 4 ! (2009
o=l pmla, gl edas (6955 Al o JuS gsluslsl
yamio wWSloS Gyl ol OIS 545 b« pizen il o
LYzl ool o ol o Jsloe ool as,s a5 lyls 50,8

olie 5l oSS ool (Baghaei et al., 2012) asb oo V)
polie et 13 oS el 5 5 o5 5 B pnn o5 Ul (59,5
Sl o ol asls el a1y 5L o iien (B pan oS
9 30T S g Loy S g diile Loty oo
st G Jdg) 8 5w 50 g S0 ES 50 glS gen S

doddo

Sl 55 e £ a5l (S 85 b (gane 055
52555 Fo 5l ey j0 olS bzl Jlods sli 31 5 052
LS g oS (b 3blie 2 ao plaz lao,l ples o
S509iS Sl & )lhs sloasl Lol SleMbl yolusl 54 o
FYVO cordsi pams L VWAR Lo 40 3556 Jpamms «pS
D950 CS Al oo Lo |y Jol 45, Slgr 4 (g0
Sl sy 3 slaye dole linal 4 lpl bl 25T 50
9 598 (2ME Slge 4 5L 093 gllas udy Cgz olS )l
2o 5K g (595 ] pganay Bpas oS polic ) 5
0955 Al 25 g oS oo ,Slee S )0 yolie (pl 598
.(Majnoon Hosseini, 2008) s2s o uols |,

eelyj 09,50 5,5las 0aSiasls e (degr ol8iils ¢ haan 1 Jghumn odduns b
j-hamzei@basu.ac.ir .- AVAYVOA-AY .bls 2ol



AT 090 do (V5 oy Dl /oot pt! g SR g 3 @i /... Ll Jolo i1 ¢y] )50 g (S50 30>

=it ol jo dslllas 5550 slo,led 00,5 ol oo Loyl i
T (sl s loe o 5 5 gordls pae) anls Ty ol
5995 95U LBl sl T3 pgmgiyore 6L b ydy el
(P Al o 3 (LBL Jolowe 450 gl Ty (oaulS al> e
s gl T msBSLE alo o 5 (ol Jo Lo 1T
oo 15 oty Jolons T mocBMle Al o o 50 Jobne
ad> e 50 (ab slome + )0 el Ty g (2O 5 (20lS
5 = pd Slvgar 4 oM 0 idg oL ¢ a5
oo 4l Jeam yo Gulal sl Jome S s bas
13y o=l ol ool 0g55 piile @3, sinleyl cpl o el
2 555 coeizmen il e (F353 0 4 polie 5 009 wilily
£S5 YY-YO ol als Vee 59 g Jawgie ails ojlail ooyig, ]
g s il O alblba, e iS5 a0 oS o o cul
Al and S las o e le O sy e 0 digy 4 ATy alold
L1y b,ds ol cals oyloj 5o o cole)l sloyles Jlas! sl
o g 2oty Seigden 095 b e 9 05 Jslons
P e 8 5 pomgisare 6L B Comez b
el (O el s Sy 69l S 0 5l oo angd)
Sglsm 955 Bpas Oliae wijle E8 0 dogi Bl aind
P 5LS VemAs il a JLSe o 0,55LS Sy (@ Sezsin,
aSs) g oogde wald jled jo aS Cawl (S8 LB og 0e5u
) Jgere Ol Lawgs bod aniel ad Jgloe 4 9956 59
U izmen ol 3 Jlone 3555 slaaisy i (el W86
a5 0 s G ] jeie S5 I el S ogS
slo)less olol g 0l Glise Sl )0 158 50 99 (e
a5 39 (5575 & SAlslre Oliee B (b sl ol
Job 5o ol Jodowe ay axscl Lol jobay 3556 slaass:
slacale g ol ol sl p3Y slacidl e o) Jad
S50 58 (S Al ye j0 0l plowl s & jg0as 550
g clsil (Boluai sy &5 58 5l 0950 gy gy sloadn,
OB iulesl a4y Jlal 5l oy 5 Wil )l S 51 B85 s L
Lap T oefiloe 5 (b )led g iy ) ada ;) sloe,S olass
S o oo )8 e .00 )5 Sl Ay, j0 0,5 ol lgiea
S8 0,5 il ax 0 Ve los jo 5 ol S5 yo el FA
4 0)9 el 5 Wah (g8 (A Sl ey g W8S
0 aa;y )0 0,8 SiS (Gjg Ol s gy ) el s
39 «omizen (Serraj & Sinclair, 1998) o 46,5 L
30 = ,8 ALl slawy sy glay | Slas sy 1 al> o oyl
asls lia g g ader ;0 ails olaad @ig jo BME olass iy
et 355 405 5 Sl slos Slae 3,5 Eub 5 5 Tegl
30 s e A Colus 5l (610 paiged b ail> i B>

GlacS o os 8,5 4 e ol 4ol ot pac )l
Gl a3 g piiwgid Sullad jSeta 2alS g Olex
S «oplpls (Briat ef al., 2007) 55,5 o ologs s
o ol al 4y S Sl 8, 1 opdle ol IS o5
] S 555 5l oo 53l 50,5 o ol 0, Shae iyl
A5S Grt relys oS o Slae slizl 5 5 8Skae Gl
aS Cowl ool )55 (Baghaei et al., 2012) coul oo
38kee Sl czge (ol (JT oM 355 5L (3l Jslne
Khalaj et al., ) sg-i o o<1, slals asls oyal e g
2009

o 5| Sl slmoss 5l ooliial , S0 5,1
=l ipsles o il yobe u'-‘l—’ Sorte s, Sl
O jygmodn SV Aoy Sy 2 &S pamgi S5 L bl o
20 503903 S | oo ()59, (S o (S S o0
by ()55 S e Sgage e300 )8 ol LS
Sl adex 5l (alize Loty L Wl oo dapgngsn,
L pomginy hlite SIS 4y azg5 9 08) 2 celio sloay s
Toro Beck et al., 1993) 54 plol S5 ) lail 5, Koo
=Sz gyl ould Cals SGjelem 068 (et al., 1998;
S syl 48 039 g5 oS o5y Ny g
3o 955 bl gn 9955 4y b S ad p3aisin e
Ll ol 9 oS Caglio ol w3l 5 o 50
ool (LS slags)lons 5l (ombm 5 o aeone el
Cales 0 5 s Ll )0 o5mgan oS 5L 9550 (39,58
55 sl reai ) VL S L g it Joame
Jose-Miguel et al., Bashan & Levanony, 1990)
Sl ogas o landllas (55 aSiyl 4 cylie b (2005;
oS 95 = pomsiisie 7Sk g o8l OIS i plss 018
L ol Gialasl gy omal 5l el 428,55 plonil 0556 25
bz Jolpe po ool M 9l b gl 51 (o) Som
Wby (=50 Gl 2 pomariaze S5 Hpa> o ud,
ol as o bl il cod agm o Slee glizl g ails o Slae
Sl

Loy, g olge
acyie @ WY ey Jlw jo 5o ol
30 Olamar L ego oRiils (65,5l ouSisls Slados
S S5 an b olas LlS slaS sl ctalojl 25k B

1- Rhizo chickpea super plus
2- Mesorhizobium ciceri
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Table 1. Soil physical and chemical properties of experimental location
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Table 2. Mean of squares for the effect of experimental treatments on some traits of rainfed chickpea
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ns, ** and *: no significant and significant at probability levels of 1% and 5%, respectively
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Table 3. Means comparison of agronomic traits and yield components of chickpea under experimental treatments
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T;-Tg: Control (non-inoculated and non-foliar application), seed inoculation with mesorhizobium, foliar application of
nano fertilizer at flowering stage, seed inoculation+ foliar application at flowering stage, foliar application at podding
stage, seed inoculation + foliar application at podding stage, foliar application at flowering and podding stages and seed
inoculation + foliar application at flowering and podding stages, respectively
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Table 4- Mean of squares for the effect of experimental treatments on biological and grain yield, harvest index and
number and dry weight of root nodule in rainfed chickpea
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chickpea under experimental treatments
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Abstract

This research was carried out at the Research Farm, Faculty of Agriculture, Bu-Ali
Sina University in growing season of 2011-2012. The aim of research was to evaluate the
effect of foliar application of nano-iron chelate and bacterization of mesorhizobium
bacteria on root nodulation, growth, grain yield and yield components of chickpea under
rainfed conditions. A randomized complete block design with three replications and eight
treatments (T;: control; non-inoculated and non-foliar application, T,: seed inoculation
with mesorhizobium bacteria, T;: foliar application of nano fertilizer at flowering stage,
T4 seed inoculationt foliar application at flowering stage, Ts: foliar application at
podding stage, T¢: seed inoculation + foliar application at podding stage, T;: foliar
application at flowering and podding stages and Ts: seed inoculation + foliar application
at flowering and podding stages) were used. The effect of treatments on all traits (except
harvest index) was significant. Based on mean comparisons, maximum values for traits of
plant height, number of branches per plant, number of pods per plant, number of grain per
plant, 1000-seeds weight, biological and grain yields, number and dry weight of root
nodule were achieved at T treatment. However, there is no significant difference for grain
and biological yields between T, and Ts treatments. Therefore, inoculation of chickpea
seeds with mesorhizobium bacteria and foliar application of nano-iron chelate in either
flowering stage or flowering + podding stages can produce the highest root nodulation,
agronomic indices and grain yield.

Key words: Biological fertilizer, Foliar application, Pod number per plant, Pulses,
Thousands seed weight
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