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Abstract 

          The experiment was applied during spring 2020 at the farm of College of 

Agricultural Engineering Science Dohuk university to mingute the effect of various bio 

fertilizer levels on production nodules and some chemical and physical soil attributes after 

bio fertilizer soil application. The treatment consist of five rate of bio fertilizer (0,12,16,20 

and 24 Kg ha-1) (Corabac® G), using randomize complete block design(RCBD) with three 

replications using local variety of chickpea, The results exhibited that the bio fertilizer levels 

were highly significant effect on number of nodules, plant seed yield, first pod height and 

number of pods plant-1.The level 24 Kg ha-1 gave highest values for nodules plant (73) by 

increasing 48% compare with control, the maximum yield value 610 Kg ha-1 was recorded 

by the same levels and also the results showed the highest values for plant height (55 cm), 

number of main branches plant-1 (4.0), secondary branches 8.33 and number of pods plant-1 

25. The application of bio fertilizer decreased pH from (7.94 to 7.5), EC from (0.55 to 0.522 

ds.m-1) while increase K from (0.17 to 0.21 mmolc.l-1) and organic matter from (17.1 to 19.4 

gm.kg-1). this results indicated that the bio fertilizer application to soil remarked positively 

from plant development and attributes to change in some physical and chemical properties of 

soil. 
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  الزراعية /جامعة دهوك /دهوك / اقليم كوردستان العراق    قسم المحاصيل الحقلية/كلية علوم الهندسة -1

قسم علوم التربة والمياه/كلية علوم الهندسة الزراعية /جامعة دهوك /دهوك / اقليم كوردستان العراق  -2  

    

 26/8/2021قبول نشر تاريخ  16/6/2021 تاريخ استلام البحث  . 

 لخلاصةا
   

ج معذذذا ك ذذذ   –فذذذع  كذذذ  لويذذذا دوذذذ     ية  ذذذا      ديذذذا  2020   خيعذذذع  عذذذ   نفذذذتج بة خذذذا مذذذ        ذذذ     

     ذذذذا بذذذذويي  مخذذذذ  ن ج مم وفذذذذا مذذذذب   خذذذذ  ك   يي الل   خذذذذ   جذذذذع  دوذذذذ  ب ذذذذ نب   عكذذذذ       ي نذذذذا  خعذذذذ  

 0,12,16,20,24ل نذذذل    عذذذ م ج م  نذذذا مذذذب م ذذذ  مخذذذ  ن ج ل .  مصذذذ ال   في ن  ايذذذا     ي ي  ايذذذا  و  خذذذا

ب   خذذذذذ  ك   ييذذذذذ ا   نذذذذذة  ميوذذذذذع مذذذذذب   ي ذذذذذل  خ صذذذذذ ي    ك  دذذذذذ ج   ع ذذذذذ  ايا     موذذذذذا لغ /   ذذذذذ    مذذذذذ

(RCBD)  .خث ث م    ج  

أظيذذذذ ج   ة ذذذذ اس  ي    خذذذذ  ن ج    م وفذذذذا مذذذذب   خذذذذ  ك   ييذذذذ ا  يذذذذ  بذذذذ يي   معة نذذذذ  دوذذذذ  دذذذذ ك   عكذذذذ       ي نذذذذا 

لغ /   ذذذ   د    دوذذذ   ي ذذذا  24   نذذذ     ذذذت      بفذذذ ة       نذذذا  دذذذ ك   ك نذذذ ج فذذذع   ة ذذذ ج   ي    خذذذ    

 610% خ    ك  نذذذا مذذذل مع موذذذا    ك  نذذذا   دوذذذ    نذذذ   و ذذذت   48   خ نذذذ كق مكذذذ      73 عذذذ ك   ك نذذذ ج ن ذذذ ج ل

. 25 دذذذ ك   ك نذذذ ج فذذذع   ة ذذذ ج  8.33    ث ن نذذذا 4 ذذذ   دذذذ ك   فذذذ  ة    ايخذذذيا ل55لغ /   ذذذ      بفذذذ ة ن ذذذ ج 

 0.522  ذذ   0.55مذذبل Ec    7.5  ذذ   7.94مذذبل   pH  ل ذذ   كج  فذذ فا   خذذ  ك   ييذذ ا   ذذ  نكصذذ ي فذذع  

1-m.Sd 0.211  ذذذذ   0.17   زنذذذذ كق فذذذذع     ب  ذذذذ    مذذذذبل-lc.mmol 2.65  ذذذذ   2.53 ,      يخذذذذي   مذذذذب ل 

1-lc.mmol 911  ذذذذ   73 ل ذذذذ   صذذذذول زنذذذذ كق  فذذذذع   ةي ذذذذ  جيب    فخذذذذف     ةذذذذ    خوغذذذذلل-mg.kg   ل  

3.85     5.081-mg.kg  غ  /لغ  .  19.4ل     17.1  دو        ع   لت وك     كق   عض نا مب 

مذذذب   ة ذذذ اس  دذذذ ن ن  ذذذيب  ي  فذذذ فا   خذذذ  ك   ييذذذ ا  ذذذ   يذذذ  بذذذ يي   معة نذذذ  فذذذع خعذذذ  نذذذف ج   ة ذذذ   و يصذذذ   

    في ن  ايا     ي ي  ايا  و  خا  لت ك مخ   ا فع     ث خع     غي  ج فع   مص ال

 

  ك  ي ا ,   ي ل .                        لو  ج مف   يا:   
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Introduction 

      Chick pea (Cicer arietinum L.) is one of the suitable plants growth broadly in most of the 

arid region and dry farming in developing countries. Chickpea is good source of protein to 

feed the people, also the chickpea has inactive root system and releases organic matters 

regularly to the soil. Bio fertilizers has many beneficial effect on chickpea production, bio 

fertilizer rather these are carrier based preparations containing growth in rhizosphere, play 

vital role in nutrient mineralization, increase nutrient accumulation ultimately increase crop 

yield without deterioration of nature. The bio fertilizer plays important role to reduce 

chemical fertilizer and improve soil fertility.  

Bio fertilizer play active role in biological control pathogens, the method, form and type of 

the applied fertilizer are considered the most limiting factors for yield and quality of 

chickpea. Bio fertilizer stimulate plant grow synthesis of hormones and increase phosphorus 

intake and nitrogen bio fixation many researchers studied the effect of bio fertilizer 

application on agricultural soil (Rabieyan, et al., 2011; Mustafizar, 2018; singh et al., 2018). 

    Bio fertilizer may colonize the rhizosphere and promotes growth by increasing the variability and 

supply of nutrients and\or growth stimulus to crop.  

Nitrogen fixation and phosphate solubilizing microorganisms play an important role in supplementing 

nitrogen and phosphorus to the plant. Also application fertilizer to alkaline soils has been reported reduce 

pH of soil (Taalab, et al.2008). some important strains are mentioned as plant growth promoting 

rhizobacteria (PGPR) and that can be used as Bio fertilizers (Kennedy, et al., 2004). 

The aim of this study was to determine chickpea yield and soil chemical and physical attributes under 

different application rate of Bio fertilizer to soil. 

Materials and Methods: 

Experimental Site: 

        Afield experiment was carried out at the farm of the college of Agricultural-Engineering-

Science,Dohuk-University at sub-tropical climate zone(36.8608° N,42.8476° E). 

Rainfall during spring season of year 2019-2020 and the properties of chemical and physical of site was 

represented in Table (1).  
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Experimental Treatment: 

       The experimental units consist of four rows with 3-meter length and the distance 

between rows 0.30 m and using randomize complete block design with three replications. 

Local variety of chickpea used in this study, with five levels of bio fertilizer (0, 12, 16, 20 

and 24) Kg. ha-1 (Corabac® G). 

       The bio fertilizer was applied with sowing date. The all experiment crop management 

was done according to the recommended cultural. The soil sample was taken before sowing 

and after harvesting, analysis of data the data were recorded from randomly on five plants to 

study the traits, number of nodules plants-1, plant height, number of main and secondary 

branches plants-1, number of pods plants-1 , and seed yield  Kg. ha-1. 

The data were subjected to analysis of variance using mantab analysis and using Duncan’s 

multiple range test (MRT) to compare the mean of treatments and determine the superiority 

of treatment. 

 

Table:1 Average rainfall and air temperature data for the experiment field site 

during the planting season. 

 

 

 

 

 

 

 

Years Months rainfall mm 
Average temperature C˚ 

Max. Min. 

2019 Oct. 3 30.8 18.2 

2019 Nov. 30 22.1 9.3 

2019 Dec. 107 14.6 6.9 

2020 Jan. 89.5 10.6 4.1 

2020 Feb. 76 11.7 4.3 

2020 Mar. 310 18.6 9.8 

2020 Apr. 55 19.8 10.7 

2020 May 16.5 21.2 11.6 
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Results and Discussion:  

     The analysis of variance for the studied character under different levels of bio fertilizer 

shown in Table 2. The results exhibits that the bio fertilizer levels were highly significant 

effect on number of nodules, plant seed yield, first pod height and number of pods plant-1 

while significant effect on plant height and number of secondary branches plant-1
, since non-

significant of number of main branches plant -1. Similar results were revealed by several 

researchers like Giri and Joshi, (2010), Kaur et al., (2006) and Sexena, (1993), which found 

that the effect of rhizobium and biotic to formation of nodules. 

Table 2. Analysis of variance for studied traits chickpea under different levels of bio 

fertilizer.  
Table 3 clarified the mean of studied characters under varying levels of bio fertilizer. From 

this table we can notice the highest value of number of nodules plant-1 was found in 24 Kg 

ha-1 bio fertilizer which record (73) by increasing 48% compare with control followed by 

(20) Kg ha-1 exhibited 65.33 by increasing 42%, that indicated the number of nodules plant-1 

was affected by the highest treatment of bio fertilizer and play important role to encourage 

the plant of formation the highest number of nodules. For seed Kg ha-1 , the results in relation 

to yield of chickpea as effected by different bio fertilizer levels, the maximum yield value 

610 Kg ha-1 was recorded by 24 Kg ha-1 application while the lowest value 344.20 Kg ha-1  

was shown in control with increasing 44% in total seed yield of chickpea this indicated that 

bio fertilizer stimulate plant growth and contribute to improvement of ecosystem and the bio 

fertilizer play an active role in biologic control of plant pathogenies and also release 

gibberellin, biotin and auxin, these compound  are reactive in promotion of plant growth, the 

S.O.V d.f 

No. of 

nodule 

Plant-1 

yield 

Plants 

(g)   

Plant 

height 

cm 

No. of 

main 

branch 

Plant-1 

No. of 

secondary 

branch 

Plant-1 

First Pod 

height 

(cm) 

No. of 

pod 

Plant-1 

Replication 2 709.27 3030 2.60 0.4667 1.8667 35.467 1.667 

treatments 5 859.23** 30454** 8.77* 0.6000 5.5000* 67.067** 64.167** 

Error 10 43.43 359 10.02 0.3000 0.7000 2.217 1.167 

Total 17        
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simulate plant growth synthesis of hormones increase phosphorus intake and nitrogen 

fixation (Sexena,1993; Tik et al., 2005 and Kizikaya, 2008). Concerning the plant height ,  

number of main branches plant -1 were recorded values not differ with control, while the 

number of pods plant-1 observed significant effect and result in seed yield of chickpea, the 

maximum value was (25) in application 24 Kg ha-1 whereas the minimum value (14) was 

demonstrated by control. similar results were reported by (Rabieyan et al., 2011;Mustafizar, 

2018; and singh et al., 2018). 

(Table 3) Mean of some growth studied traits chickpea under different bio 

fertilizer levels. 

 
The results in Table 4 confirmed the agronomic efficiency percent under varying of bio 

fertilizer after soil application, the results remarked that the maximum percent value was 

noticed at 24  Kg ha-1 and the value was 11.496%, whilst the minimum percent value 6.969 

was recorded at 216 Kg ha-1 , so that the bio fertilizer at the adequate quantity promote 

growth and microbial population of the soil and as a result increase soil productivity and also 

bio fertilizer application to the soil may easily nitrogen fixation. (Nirmala et al., 2019 and 

Giri Joshi, 2010).  The agronomic efficiency was calculated by using the following formula  

 

𝐴𝐸 =
YFT−YCT

ARFT
  

Where, 

AE= Agronomic efficiency in Kg of seeds per Kg nutrient applied  

YFT= Yield in treatment fertilized Kg. ha-1 

Treatments 

Kg.ha-1 

No. of 

Nodules 
1-plant 

Seed 

yield 
1-kg.ha 

Plant 

height 

cm 

No. of 

main 

branches 
1-Plant 

No. of 

secondar

y 

branches 
1-Plant 

First 

Pod 

height 

cm 

1-plantNo. of pods.  

  Control 35.00b 344.20d 52.00a 3.00a 5.33b 34.67a 14.00c 

12 38.33b 419.60c 51.33a 3.33a 5.33b 28.00b 16.00c 

16 44.67b 
445.70b

c 
52.67a 3.33a 6.67ab 

25.33b

c 
20.33b 

20 65.33a 480.70b 55.00a 4.00a 7.67ab 23.33c 23.00ab 

24 73.00a 610.0a 55.00a 4.000a 8.33a 23.33c 25.00a 

p. value 0.000 0.000 0.519 0.187 0.007 0.000 0.000 

Means that do not share a letter are significantly different at p value <0.05. 
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YCT= Yield in control treatment Kg. ha-1 

ARFR= Application rate in treatment fertilizer Kg. ha-1 

Table 4. Agronomic efficiency under different levels of bio fertilizer. 
The application of bio fertilizer at different levels to soil which planting by chickpea increase the most 

studied characters fig. (A - G). The highest value for coefficient determination for number of nodules 

plant-1, seed yield, plant height, number of main and secondary branches plant-1, first pod height and 

number of pods plant-1and recorded the value (0.5851), (0.8793), (0.7696), (0.8339), (0.8694), (0.6112) 

and (0.8954) respectively. The value indicated that seed yield of chickpea depend on number of pods 

plant-1 and these secondary and main branches plant-1. 

     

   
                        
 
 
           (  A  )                                                                                         ( B )                                                                                                                      

treatment YFT YCT ARFT AE 

12 419.6 334.2 12 7.117 

16 445.7 334.2 16 6.969 

20 480.7 334.2 20 7.325 

24 610.1 334.2 24 11.496 
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(C)                                                                                                                  ( D )                                                                                                                                           
 

                                                                                                                              
 
 
                                                                                                                                                  
 
 
 
 
 
 
 
 

       (E)                                                                                                                       (F) 
 
 
 
 
 
 
                                                
 
 
 
 
 
 
 
                                                      (G) 
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The data in Table 5 recognized that the highly significant and positive correlation between 

seed yield of chickpea and some studied characteristic. The result shows significant value 

between seed yield o.854, 0.680 and 0.807 with number of pods plant-1 and number of 

nodules plant-1 respectively and the data  

exhibited negative correlation between the studied traits. These results confirm the results in 

figure B,D,E,G.Similar trend was also by (Amare, et al., 2020). 

 

Table:5 Simple correlation coefficient between yield and some growth parameters in 

chickpea.  

 
Bio fertilizer to soil application in this study increase and reduce some physical and chemical 

properties of soil which planting by chickpea Table 6. 

The result in same table confirmed that decreased pH from (7.94 to 7.5) and EC from (0.558 

to 0.522 dSm-1), while increase K from (0.17 to 0.21 mmolc. l-1) and Ca from (2.53 to 2.65 

mmolc.l
-1)and also increase the available nitrogen from (73 to 91 mg.kg-1) (Hossain, et al 2005) 

and available phosphorus (P) from (3.85 to 5.08  mg.kg-1) and organic matter from (17.1 to 

19.4 g.kg-1). 

From this results indicated that the bio fertilizer application to soil, this relation was 

remarked positively from plant development and attributes to change in some physical and 

chemical properties of soil. 

Similar result was also reported by (Dotaniya, et al. 2014).     

 
No. of 

Nodules 

Seed yield 

kg.ha-1 

Plant 

height 

Cm 

No. of main 

branches 

No. of 

secondary 

branches 

Pod 

height 

1-Seed yield   kg. ha       0.807**      

      Plant height cm 0.531* 0.410     

  No. of main branches 0.584* 0.485 0.282    

No. of secondary branches  0.538* 0.680** 0.651** 0.497   

Pod height cm -0.355 -0.654* -0.409 -253 -0.712**  

No. of pods  0.784** 0.854** 0.428 0.704** 0.744** -0.717** 

 *Correlation significant at p< 0.05            

  ** Correlation significant at p< 0.01 
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Table (6) The chemical and physical properties of soil before and after the 

experiment. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

Parameters Units 
(Depth 0-30)  

Before planting  

(Depth 0-30)  

After planting 

pH 1:2 7.94 
7.5 

EC dS.m-1 0.558 
0.522 

Ca2+ mmolc.l
-1 

 2.53 
2.65 

Mg2+ mmolc.l
-1

 2.32 
2.40 

Na+ mmolc.l
-1

 0.31 
0.54 

K+ mmolc.l
-1

 0.17 
0.21 

HCO3
- mmolc.l

-1
 3.81 

3.65 

CO3
= mmolc.l

-1
 Appear  

Appear 

Cl- mmolc.l
-1

 0.71 
0.72 

SO4
= mmolc.l

-1
 0.71 

0.66 

Available nitrogen  mg.kg-1 73 
91 

Available phosphorus P mg.kg-1 3.85 
5.08 

Organic matter g.kg-1 17.1 
19.4 

Cation exchange capacity Cmol.kg-1 29..2 
32.1 

Total calcium carbonate g.kg-1 211 
215 

Sand g.kg-1 84 

Soil texture 

silty clay 

78 

Silt g.kg-1 432 
430 

Clay g.kg-1 484 
492 

Bulk density g.cm-3                 1.28 1.25 
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