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Table 1. Means of square (MS) of chickpea parameters, resulted from analysis of variances

Source of variation df %Su RDW ShDW R/Sh Nno NDW %N
T (Herbicide) 3 16657 245 1.617 1.137 25127 14059 0.72°
I (Inoculation) 1 31117 03" 0.82" 022" 176™ 446" 0.01"
S (soil strile) 1 1554 0.11" 0.01™ 022" 2919 27177 0.06~
T*I 3 363™ 0.09" 0.15" 032" 157" 2817 0.028"
T*S 3 665" 029" 0.55" 017" 1358" 4648” 0.13"”
I*S 1 276" 0.014™ 0.01™ 0.19° 218" 1064™ 0.01"
T*I*S 3 0.4™ 0.012"™ 0.008"™ 0.09" 1197 1056™ 035"
Error 48 219.8 0.025 0.038 0.027 10.5 24.1 0.001
C.V. 20.28 23.15 23.18 22.36 27.56 19.82 2.57
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T: herbicide application; I: seed inoculation; S: soil sterile; %Su: plant survival; RDW: root dry weight (g); ShDW: shoot dry weight(g); R/Sh:
root/shoot ratio; Nno: nodule number; NDW: nodule dry weight (mg); %N: nitrogen fixation
ns, * and ** represent non-significant and significantly difference at 5 and 1% levels, respectively.
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Fig. 1. Effect of seed inoculation with nitrogen fixation bacteria on chickpea root dry weight, shoot dry weight
and root/shoot ratio
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RDW: Root dry weight; ShDW: Shoot dry weight; R/Sh: Root/shoot ratio; Means by the uncommon letters are significantly different (p<0.01).
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Table 2. Effect of seed inoculation on nodule number, nodule dry weight and nitrogen percent in chickpea

03958 we s 0 5SS (39 0,5 sl il Cundg
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I: Inoculated seeds; NI: Non inoculated seeds
Means by uncommon letter in each column are significantly different (p<0.01).
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Table 3. Effect of soil strilization on chickpea nodule dry weight, nodule number, nitrogen percent and root/shoot ratio

wlas
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0397 do yd 0,5 SiS 38 0,5 Slaws Ay Sid 3s adw /a8l Soil condition
Nitrogen percent Nodule dry weight (mg) Nodule number Root dry weight R/Sh
Sterile
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Means by uncommon letter in each column are significantly different (p<0.01).
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Table 4. Interaction of seed inoculation and soil sterile on nodule number, nodule dry weight and nitrogen percent
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I: Inoculated seeds; NI: Non inoculated seeds; S: Sterile soil; NS: Non sterile soil
Means by uncommon letter in each column are significantly different (p<0.01).

el (p<0.01) (g lo sme jsbas a5ty g lay o iSCale
sl iSale a5 g, 0ba ol 09w sl wweye els
S 3956 5l (600 0V Vg VO als el ol jau jo5d
(O Jgoz) wial sals o
80 byl cpl o b iScale sp,l5 51 e
(p<0.01) (,lo s jobay de5 Sls plail g aty, Sz
2 i b i o Jols bt Gelal sl rals
Wb odwline ygilin pScale 0,8 S s S Slas
oo oYY sAe ials cel o pay S ale (pl a5 (6 gk
u..fu;Lc 9o A 09_79 @‘9@ ra‘..\.s‘ 9 d.ma) S f)oyw..u)
O 5D Oezred MBI 0958 (olee plail Sis Sogicns )
w0l eS Subslel wSale (oSde iScale du
DLl 50 (0 Jgaz) clbls vz A, Sis BogiCun
g Ve op)l5 310 as wo S 5135 Nesari et al. (2009)
Mu}j cu.v)&..u)...o JS;_QLC S_Lwd.uoy )L.\M M)Q\Ya

VY.

ST 53 pamgiyaie Lawgs odlCon ()59 i
Oigr e AlBl cel g 0pS e HI3 pliee oS
(Marschner, o5 0 ol olep slaplail o paasa
9 O59rm doyd A Sl oads )55 bl ol o 1995)
Srae s 6L L Hod il b pes 3958 &lo (g p w0
(Soleimani & sl bl 5ems 0eS
Asgharzadeh, 2010)
oy GlagiSle 05 Ghalol mls 4 azgi b
sl as o 5 (p<0.01) g ls me J.uL mllesl 5 g5k
W) SES (359 S o lgn plal g aly ) SAS B9

|

9 0,5 SES(y3s dda) )0 s S 05 Slaad cadle o
LV Jauz) clls 0956 50 oadcads IS y5g,0 dwo o
iy aoye VL Sl Slaslin 3l Jol> bl & 4o
A w0 9 g (ASale 08 pae) wald Jles 4 b e
wald 4 Cas obslel iScale ol oo p S iScale
90 Lol ccslas 0950 slay awspo p (p<0.01) (g ls e



IFAY Jlow ) o lads o alr o) U gad SR G P a3 /... sl S ale 13T 40,51 5 Gusyo 03]

Ceals 055 Bl & ady ) S Somd p |y Sl o 2eS
Gmbles] wScale 0I5 31 s aS el a4 azgi LD Jgux)
6)")6"’“ el “)9.76 G"?’Q la‘.\a‘ 9 M) SOBJAM) O
oy oo iy dlaie am S cpl s cdslice
BaS e 0,5 olaw s ol olas ol s
SR baSdle op)l8 b 55 958 ddy; (39
0,5 slaws (p<0.01) Lo sme alS el ,olisleol g g5k
O3 ymbslel 9 Gosliy GiSale 9o il vgs Ay, yo
oS ol 1y 8l i o bl sime DS
3Gt elS A e aS (g ebay il sesw A,
OScale aSpl @ dxgr boad o5 slaw jo as0i
okas s el s gyl cme BB bl 4y Cand Sloy o
L b o ieS cosliials ygo slo aSGile o ,o oS wols

et al. (2009) .cély olS o)l sme jsbay g0 Ay,
badidiogi Jlade a5 wis S i |38 0g5> llllas ,o 3.5 Datta
o A w03 eles gloanls o JealiluSynl ASale
5976 Ay g Bl SAS(y55 )30 5 VY als el
S ale 30d dnog Jade oyl GKs cialeyl o
L) o2 5 2o il g ) Bogices (g s8l5ms 1S
ok @by hals 4 e g ol pals 1) o930 okS
(Anderson et al., 2004) oi S 5l Slié slge L
3plS piloed 8 alle 4 ey, S Cu
oals sl 4, ey il aw 0. 285 )13 b aSile
O 0l dald [l 4 S Cdo (gl (p<0.01) B ypuE
Sl IS Gl cnl 5l (g3lun 5 Cudy AT ile 9o
el coiga Sale g0l ek wsla 92
Ao )0 0950 A8l ) Ay ) Cand (G0, 00Y o YV als
bkl GsSie gla pSale e o o wad asld L

395 oS 53 ouulh (g S 03Il Wlio i Ujleul g (y9 by (loy uy Gla A ile 35,15 51-0 Joua

Table 5. Effect of herbicides application (Pyridate, Bentazon and Imazethapyr) on chickpea measured parameters
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%Su: Plant survival; RDW: Root dry weight; ShDW: Shoot dry weight; R/Sh: Root/shoot ratio; Nno: Nodule number; NDW: Nodule Dry Weight;
%N: Nitrogen fixation; Means by uncommon letter in each column are significantly different (p<0.01).
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Fig. 2. Interaction of herbicide application and inoculation on chickpea root and shoot dry weight
I: Inoculated seeds; NI: Non inoculated seeds; Means by the uncommon letters are significantly different (p<0.05).
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Table 6. Inteaction of herbicide application and seed inoculation on nodule number, nodule dry weight,
nitrogen content and root/shoot ratio in chickpea
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I: Inoculated seeds; NI: Non inoculated seeds; Means by uncommon letter in each column are significantly different (p<0.01).
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Fig. 3. Interaction of herbicides application and soil sterilization on chickpea root and shoot dry weight
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S: Sterile soil; NS: Non sterile soil; Means by the uncommon letters are significantly different (p<0.01).
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Table 7. Interaction of herbicide application and soil sterilization on chickpea nodule number, nodule dry weight
and nitrogen content
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S: sterile soil; NS: Non sterile soil; Means by uncommon letter in each column are significantly different (p<0.01).
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Abstract

In order to study the effect of Pyridate, Bentazon and Imazethapyr herbicides on chickpea growth,
nodulation and biological nitrogen fixation, a greenhouse experiment was conducted at Ferdowsi University
of Mashhad in 2010. Experimental type was completely randomized design with four replications. Treatments
included Pyridate, Bentazon and Imazethapyr herbicides application in 1200, 720 and 75 ga.i/ha’,
respectively. Chickpea seed inoculation with Mesorhizobium ciceri bacteria in two levels (inoculated and
non-inoculated) and two levels of soil sterile and non-sterile. Seeds planted in pots with 10 cm diameter.
Pyridate was applied as preplant and soil in corporation, but Bentazon and Imazethapyr were applied at third
pinnately leaf. At 40 days after herbicides application (flowering stages), plant survival, root and shoot
biomass, root/shoot ratio, nodule number, nodule dry weight and chickpea nitrogen fixing parameters were
determined. Results showed that seed inoculation with Mesorhizobium increased nodule number and its dry
weight, 20 and 25 percent, respectively. Soil sterilization decreased nodule number, nodule dry weight,
nitrogen fixing and root/shoot ratio, significantly (P< 0.01). Based on experimental results of all herbicides,
application decreased significantly (P< 0.01) in above mentioned parameters. Among herbicides, Bentazon
imposed the most negative effect on chickpea parameters, and decreased root and shoot biomass and nodule
number and weight as 80%, 73%, 93% and 97%, respectively. However, Pyridate herbicide had the lowest
effect on nodule number, nodule dry weight and nitrogen fixation, but it decreased chickpea root and shoot
biomass, significantly. Imazethapyr had lower effect on chickpea root and shoot biomass, but it imposed the
most negative effect on nodule number and nodule weight.

Key words: Bacteria, Biomass, Nodule dry weight, Nodule number, Pulses

" Corresponding author: le_akram@yahoo.com; Mobile: 0914309893

VYA



