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Table 2. Analysis of variance results of S, mesorhizobium and thiobacillus effect on yield and yield component of

chickpea
la yo Slse
i polin a2y (Mean Square)
S\?;:ic:tsi:rf 6;)| OL:;::)‘ B slasi “;;;J:b Ao 038 als ‘_,-wsf 5 )SJ.A).C
height No of pod length Root wt. Seed protein Yield
Block ) s'sb 2 4.39 629.46 4.96 0.08 0.36 244354.30
(S) 0,565 2 26.39™ 2179.57** 0.96™ 0.14m 4.24%* 1201583 "™
(M) 930 555U 2 3.39™ 648.57™ 45.91* 0.06™ 31.12** 15984186**
(T) wolwligs 1 9.44" 1369.07 ™ 16.96 ™ 0.10 4.58™ 113360.09 *
4 0.02™ 937.50* 24.00™ 0.02" 1.91** 11777.33**
2 11.91m™ 728.72™ 27.56™ 0.33* 0.09™ 201028.78**
2 42.24™ 1197.39™ 17.17" 0.04" 5.33** 4153.27™
4 33.80™ 404.94™ 17.56 "™ 0.10™ 0.94"m 2442.33™
(Error) s 34 18.58 438.38 11.58 0.08 0.66 16161.52
CcVv 117 31.2 24.6 20.1 59 12.2

Gy V50 sk ) (gylo e 5 5yl e pae Kib i T 5 NS
ns, * and ** represent non significante, significante at p<0.05 and p<0.01, respectively
M= Mesorhizobum; S=Sulphur; T= Thiobacillus

S olvond Oloogas (B 39,595 9 wokmwliodd pamgnliaie Hl wili,ly 455 -F Jeax
Table 3. Analysis of variance results of sulphur, mesorhizobium and thiobacillus effect on soil properties

— 2 o Silee
&3l (Mean Square)
o o colon STy
(Sources of variation) df el - iy S S S
S P K o .
(Block) st 2 29.11 3.08 408038.76 51565.39 0.03
(S) 5,545 2 178.82™ 3.79** 4913.00 ** 7276.72** 0.11**
(M) pamaiilysze &35k 2 191.03™ 4.17%* 15276.84™  14121.50* 0.05
(T) ooolobios 5555k 1 95.36"™ 4.72m 15165.00™  8381.06™ 0.23**
M:S 4 1014.39™ 0.03** 54422.68** 547.85* 0.49**
TS 2 844.86** 3.97** 5154.00 "™ 2481.46* 0.03**
T=M 2 153.41"™ 5.85** 1836.06 ™ 11601.46* 0.04"
M S#T 4 211.79* 5.80** 1765.02 "™ 18175.57* 0.05*
(Error)tas 34 64.05 0.50 26225.86 5646.00* 0.02
Ccv 195 25.9 10.7 19.1 1.8

00,5 ) 50 zok 1o 5yl ne 5 5l gine pas Kby i 5 NS
ns, * and ** represent non significante, significante at p<0.05 and p<0.01, respectively
M= Mesorhizobum; S=Sulphur; T= Thiobacillus
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Introduction

Chickpea (Cicer arietinum L.) is a low cost crop in agronomic system of semi arid to arid region
overall the world. This crop due to adaptable capacity is caltivated in wide range of environmental
conditions and different type of soils. Chickpea seeds contain 24-34% protein, this is 2 to 3 times more
than cereals and 14 to 24% more than tuber plants. Chickpea seeds inoculation with rhizhibium cause
more N fixation and increase chickpea yield. Mesorhizobium ciceri is one of the rhizobium genus that
can have good symbiosis with this crop and fix atmospheric nitrogen up to 60-90% of crop nitrogen
requirement after establishment on root crop. Therefore it could be said that biological fertilizers can
increase crop production in a sustainable system. Mesorhizobiom can increase chickpea seeds and
ultimately increase soil Phosphorus and Zinc concentration. Researchs showed that sulphur deficiency
cause decrease seed yield. Nevertheless soil sulphur supply can help seed filling and increase economic
yield. The aim of this study was evaluating effect of Mesorhizobium and Thiobacillus bacteria’s and
sulfur on yield and yield components of chickpea (Cicer arietinum L.) and some soil parameters.

Materials & Methods
In order to study the effect of Mesorhizobium and Thiobacillus bacteria and sulfur on yield and yield

components of chickpea (Cicer arietinum L.) and some soil parameter, a field experiment was conducted
at Jotai region of Khorasan Razavi province in 2013. This research was conducted as factorial based on
randomized complete block design with three replications and 18 treatments. Experimental factors were
three levels of sulphur (zero, 500 and 1000 kg ha?), thiobacillus bacteria in two level (control and
inoculation) and Mesoreizhobium in three levels (control, Mesorizhobium ciceri strain 190 and
Mesorizhobium ciceri strain 9). Plot size was 2x4 m? and row spacing and intra-row spacing were 60 and
20 cm, respectively. Irrigation were done at every 14 days. Weed control were done manually. Disease
and pest were not recorded during experiment. After harvesting the crop, plant and soil samples from each
plots were collected and transported to laboratory evaluation. Analysis of variance were done by SPSS
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software. Figures were prepared by Excel 2007. Mean comparison of data were done for least significant
difference (LSD) at 1 and 5% level of significant.

Results & Discussion
Analysis of variance of plant height showed that main effect of sulphur on plant hight were

significant at p<0.01 and interaction effect of sulphur and mesorhizibium bacteria on plant hight were
significant at p<0.05. These result is consistent with results of Solemani & Asgharzadeh (2010). Analysis
of variance of data showed that different species of mesorizhobium bacteria had significant effect at
p<0.01 on cheickpea yield. Mean comperision showed that the highest seed yield (1146.73 kg ha™)
belong to mesorizhobium ciceri 190 and lowest seed yield (971.07 kg ha) belong to mesorizhobium
ciceri 9. Scientific reports showed that mesorizhobium inoculation with 25 kg ha? zinc sulphate had
significantly increased the number of pods in plant and handred seed weight. Analysis of variance of root
length showed that main and interaction effect of treatments were not significant on root length excep in
mesorizhobium that were significant at p<0.05. Analysis of variance of seed protein showed that main
effect of sulphur, mesorizhobium, sulfhur and mesorizhobium and thiobacillus with mesorizhobium were
significant at p<0.01. Role of sulphur on seed protein were well understood. Analysis of variance of seed
yield showed that main effect of mesorizhobium and interaction effect of sulphur and thibacillus and
sulphur and mesorizhobium on seed yields were significant at p<0.01. Shrivastava et al, (2000) showed
that mesorizhobium bacteria inoculation had significant effect on soyabean yield. Analysis of variance of
soil sulphur showed that interaction effect of sulphur and thiobacillus had significant effect at p<0.01 on
soil sulphur, phosphorus and soil pH but had no effect on soil potassium and electrical conductivity at
p<0.05. Main effect of sulphur had significant effect on soil phosphorus and soil pH at p<0.01. However
the main effect of mesorizhobium bacteria had significant effect on soil phosphorus at p<0.01. Main
effect of thiobacillus had only significant effect at p<0.01 on soil pH. The interaction effect of sulphur
and mesorizhobium had significant effect at p<0.01 on soil phosphorus, soil potassium and soil pH at
p<0.01, but interaction effect of thiobacillus and mesorizhobium bacteria had only significant effect at
p<0.01 on soil phosphorus. Interaction effect of all three factors had significant effect at p<0.01 on soil
phosphorus and at p<0.05 on soil sulphur, EC and soil pH.

Conclusion
Analysis of variance of data in this research showed that factors in this study had positive and

significant effect on agronomic parameters of chickpea and soil physic-chemical properties.
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