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ABSTRACT  

Afield experiment was carried out during spring season of 2020 at research station of the 

College of Agricultural Engineering Sciences to evaluate the effect of different phosphorus 

levels on chickpea nodules production, soil physical and chemical after phosphorus application. 

A randomized complete block design was used, with three replications, five application rates of 

P2O5 ,0,15,30,45,60 Kg.ha
-1

. The results revealed that the phosphorus levels were  have highly 

significantly affected on number of nodules plant
-1

,seed yield, plant heigh, number of main and 

secondary branches per plant, first pod height and number of pods plant
-1

,and also, results 

showed the maximum number of nodules per plant(43.33) yield (667.7) Kg.ha
-1 

,plant height 

(54.33)cm, main and secondary branches (4) and 2.3 respectively, first pod height (26.17cm) 

and maximum pods plant
-1

 27.67 was recorded at maximum rate of phosphorus, (60 Kg.ha
-1

)
 

Regarding agronomic efficiency percent, the results exhibited maximum value of this percent 

was recorded at 60 Kg.ha
-1

 P2O5, the results indicated application of 60 Kg.ha
-1 

gave the highest 

values for all studied traits and recorded highest value of coefficient determination (R
2
) 

0.95,0.94,0.91 and 0.99, for plant height, secondary branches per plant, pod height and number 

of pod plant
-1

 respectively. The results exhibited highly significant and positive correlation for 

seed yield 0.92,0.90,0.87 and 0.84 with number of pods plant
-1

, plant height, number of main 

and secondary branches plant
-1

respectively. Application of phosphorus the soil increases some 

physical and chemical properties of soil such as pH, EC, available of phosphorus, organic 

matter and cation exchange capacity.  

 
KEY WORD: chickpea, production, phosphorus, local variety.   

 

 

 

 

INTRODUCTION 

 
hosphorus is considered an important 

nutrient for formation and 

translocation of carbohydrate, fatty acid, 

and other essential inter compound. An 

application of phosphorus has been found to 

improve the roots system of plant. 

Phosphorus caused increase in the lateral 

and fibrous roots, which results in more 

nodule bacteria increase in the rate of 

nitrogen fixation in leguminous crops. 

(Siphiwe et al.,2017)   

Chick pea (Cicer arietinum L) is an 

important pulse crop, it recognized as 

legume with source of protein, nutrients, 

and carbohydrates (laranjo ,2014). It is 

adaptable to wide climate variation, has low 

production cost and promotes biological 

fixation of atmospheric nitrogen. 

(Nascimento, 2016 and Bala, 2017). 

 Khan et al.,2010 indicated the 

production is limited by lack of plant 

nutrient available in the soil because 

majority of farmers hardly use of fertilizer 

for legume cultivation, However, there is a 

possibility to enhance the productivity 

through optimum fertilization and 

management, as there is a wide gap 

between the average yield production and 

yield potential of crop. Plant nutrition, 

suitable cultivars and correct fertilizer has 
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significant effect on yield and yield 

components.  

Phosphorus effect on the number of 

nodules, number of pods, weight of pods, 

green pods yield and protein 

content(percent) were markedly increased 

with increasing phosphorus levels up to 60 

Kg.ha
-1

 over control (Dotaniya et al., 2014). 

Phosphorus fertilization is among the 

main practices of crop management, yet, it 

is considering complex in tropical soils 

because of the high capacity of phosphorus 

for covalent adsorption to soil (Gazola et 

al., 2013) and because of low natural 

availability of P to plant. In chickpea 

balanced phosphorus nutrition in 

fundamental for establishing symbiosis with 

nitrogen fixing rhizobacteria and it 

stimulates nodulation, in development of 

roots, plant growth and seed yield and 

quality (Balai et al., 2017).Also  

phosphorus variability in optimum 

quantities is needed for early growth stage, 

development of the reproductive parts, root 

growth, reduced disease incidence and early 

maturity compare to vegetative growth. 

Phosphorus availability in considerable 

quantities is critically need for seed yield. 

(Gidagoe et al., 2012) 

The aim of this study was to evaluate 

chickpea yield and soil chemical and 

physical attributes under different 

application rates of phosphorus.   

   

MATERIALS AND METHODS 

 

The influence of phosphorus levels on 

yield and some growth parameters were 

estimated in an experiment carried out at 

the field of College Agricultural 

Engineering Sciences- Dohuk University 

Iraqi Kurdistan Region. The experiment 

units were laid out in randomize complete 

block design (RCBD) with three replicates. 

The experiment units consist four rows with 

four-meter length and the distance between 

rows 0.30 m (with plot size 3.6 m
2
). 

Local variety of chickpea and five triple 

super phosphate P2O5 doses 

(0,15,30,45and60 Kg.ha
-1

) were applied 

before planting date with planting lines. 

Experimental managed in accordance with 

the recommended cultural and other field 

management practices such as hand 

weeding, nitrogen application. The data 

were recorded randomly on five plants and 

these plants at the end of flowering and it 

was washed with water and then the 

counting process started for the number of 

nodule per plant seed yield Kg.ha
-1

,plant 

height cm, number of main and secondary 

branches per plant, first pod height and 

number of pod plant. The agronomic 

efficiency was calculated by using the 

following formula  

 

     (MC Donald et al., 2001) 

Where, 

AE= Agronomic efficiency in Kg of seeds per 

Kg nutrient applied  

YFT= Yield in treatment fertilized with P, Kg. 

ha
-1

 

YCT= Yield in control treatment Kg. ha
-1

 

ARFR= Application rate in treatment 

fertilizer with P, Kg. ha
-1 

 The monthly climatology information 

was obtained from the station of College 

Agricultural Engineering Sciences, Table 1.
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Table:(1): The climatic of the experimental field location during growing season 2020- 2021, (rainfall 

and air temperatures). 

 

 

 

 

 

 

 

 

 

 

 

 

 

The important physico-chemical 

properties of these soils (pH, EC. organic 

matter, particle size distribution, CEC, 

Available phosphorus, etc.) were 

determined by following methods described 

by Jackson (1973). The data were subjected 

to analyzed of variance with (mantab 

analysis program, 2017) and using 

Duncan’s Multiple Range Test (MRT) to 

determine the superiority of treatment 

means. 

 

 

 

 

 

RESULTS AND DISCUSSION 

 

The analysis of variance for the studied 

traits of chickpea under varying levels of 

phosphorus presented in Table 2. The 

results revealed that the phosphorus levels 

have significant effected on number of 

nodules plant
-1

, seed yield, plant height, 

number of main and secondary branches, 

first pod height and number of pods plant
-1

. 

These results are similar to finding of 

Lopes, 2016 and Oliveira et al., 2017. Who 

reported that the phosphorus application 

enhances growth as well as yield 

contributing growth parameters of the 

chickpea.

   

 

Table (2): Analysis of variance for studied traits chickpea under different levels of phosphorus. 

 

S.O.V d.f No. of nodule yield Plants 

Kg 

Plant height 

cm 

No. of main 

branch 

Plant
-1
 

No. of 

secondary 

branch 

Plant
-1
 

Pod height cm No. of pod 

Plant
-1
 

Replication 2 114.87 286 95.76 0.0667 1.8000 27.950 0.600 

Treatments 5 236.90** 75742** 140.13* 1.6000** 7.9333** 8.942** 130.500** 

Error 10 32.45 230 92.94 0.1500 0.6333 2.992 3.850 

Total 17        

*  significant at probability 0.05, ** significant at probability 0.01. 

 

 
Effect of different phosphorus levels on 

studied traits were presented in Table, 3. 

The results showed that, the maximum 

number of nodules plant
-1

 was (43.33) 

recorded when fertilizer with (60 Kg P2O5 

ha
-1

) and the minimum number of nodules 

per plant 20.67 recorded at fertilizer 

treatment 15 Kg P2O5 ha
-1

). The result in 

Years Months Rainfall mm 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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relation relying on to the grain yield Kg. ha
-

1
 of chickpea as under the effect of various 

phosphorus levels, grain yield value was 

(667.7 Kg.ha
-1

) was obtained by (60 Kg 

P2O5 ha
-1

) application while, the lowest 

value 315.2 Kg. ha
-1

 was recorded in 

control with no phosphorus application. 

Depending on the plant height the 

maximum plant height (54.33cm) was 

observed at fertilizer treatment (60 Kg P2O5 

ha
-1

) whilst, the minimum plant height 

(38.03 cm) was noted in control treatment. 

The number of main and secondary 

branches per plant increased with increasing 

phosphorus rate. Maximum numbers 

branches (4.00) and 8.33 recorded at 

fertilizer treatment 60 Kg P2O5 ha
-1

, 

minimum number of branches plant (2) and 

(4) respectively were obtained by zero 

phosphorus application. Regarding to first 

pod height the highest value (26.17) were 

recorded at 60 Kg P2O5 ha
-1

 while, lower 

value (22.33) was recorded at control 

treatment. The data in Table (2) showed 

that the number of pod per plant increasing 

when plant received to 60 Kg P2O5 ha
-1 

, 

pods per plant (27.67) were recorded at the 

maximum rate of phosphorus and the 

minimum value (11) was obtained in zero 

phosphorus application on the basis of the 

results in the Table (3), thus can it 

concluded that the application of 

phosphorus rate 60 Kg P2O5 ha
-1

, 

significantly improved agronomic traits, 

plant height, number of main and secondary 

branches, number of nodules per plant and 

number of pods plant
-1

,  100 seed weight 

and grain yield because phosphorus helped 

to increase the size of the root system, 

which led to an increase the absorption the 

nutrients from soil. Observations 

confirmations these founding by Bala. 

2017, Seid et al., 2015 and Laranjo et al., 

2014.

 
Table (3): Mean of the studied traits of the chickpea under different phosphorus levels. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
The data in Table (4) indicating the 

agronomic efficiency percent under 

different levels of phosphorus application. 

The results exhibited that the maximum 

value was recorded at 60 Kg P2O5 ha
-1 

and 

was 1.469 %, while the lower value 5.22% 

was obtained at 15 Kg P2O5 ha
-1

,fertilizer 

level so, it necessary to use an adequate 

amount of plant nutrients at balanced rates 

for improving plant growth, yield and yield 

components. Similar results were obtained 

by Prajapati et al., 2017.

  

 

 

 

 

 

 

 

Treatments No. of 

Nodules 

plant
-1

 

Seed yield 

kg.ha
-1

 

Plant height 

Cm 

No. of main 

branches 

Plant
-1

 

No. of 

secondary 

branches 

Plant
-1

 

First pod 

height 

cm 

No. of 

pods. 

plant
-1

 

  control 25.670b 315.200d 38.030a 2.000b 4.667c 22.330a 11.000d 

15 20.670ab 346.500d 51.330a 2.667b 4.667c 23.000a 14.670cd 

30 23.330b 394.200c 52.670a 2.667b 6.000bc 24.500a 18.670bc 

45 28.330b 600.700b 54.000a 3.000ab 7.333ab 26.000a 23.000ab 

60 43.330a 667.700a 54.330a 4.000a 8.333a 26.170a 27.670a 

p. value 0.009 0.000 0.278 0.003 0.002 0.088 0.000 

Means that do not share a letter are significantly different at p value <0.05. 
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Table (4): Agronomic efficiency under different levels of phosphorus. 

 

 

 

 

 

 

 

 

 
Where, 

YFT= Yield in treatment fertilized with P, Kg. ha
-1

 

YCT= Yield in control treatment Kg. ha
-1

 

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

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

 
Fig.1(A to G) the application of 60 Kg 

P2O5 ha
-1 

gave the highest value of all 

studied traits and the same figure showed 

that the plant height, secondary branches, 

also the figure show, first pod height and 

number of pod plant
-1

, was most 

components of chickpea attributes the seed 

yield after phosphorus application and 

recorded the correlate between yield and 

some of the traits by adding the phosphorus 

element were high and here the effective 

role of phosphorus in different traits 

appears at high doses to get the best growth 

and productivity. the highest value of 

coefficient determination (R) 0.95, 0.94, 

0.94, and 0.99 respectively.

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
(A)                                                                                    (B) 

          

 

 

 

 

 

 

 

 

treatment YFT YCT ARFT AE 

15 346.5 315.2 60 0.522 

30 394.2 315.2 120 0.658 

45 600.7 315.2 180 1.586 

60 667.7 315.2 240 1.469 
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(C)                                                                                                              (D) 
 

               

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(E)                                                                                                                         (F) 

 

 

 

 

 

 

 

 

 

 

 

 
(G) 
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From the data in Tables 5, the results 

indicated highly a significant and positive 

correlation among studied parameters of 

chickpea. For seed yield were 0.922, 0.90, 

0.87, and 0.84 with number of pods plant
-1

, 

plant height, number of main and secondary 

branches plant
-1

 respectively. For the 

number of nodules plant
-1

 also observed 

highly significant and positive correlation 

with seed yield and the value was 0.84, 

while the secondary branches plant were 

positively correlated with number of 

nodules plant (0.79) and seed yield (0.89) 

and (0.79) with plant height. Similar results 

were also confirmed by many researches 

Jakhar, 2014, and Amare et al., 2020.

   
Table (5): simple correlation coefficient between yield and some growth parameters in chickpea. 

 

 

 

 

 

 

 

 

 

 
Thus, application to soil in this study 

increase some physical and chemical 

properties of soil in Table 6. the results in 

the same table exhibited that reduction of 

pH from 7.9 to 7.61 and EC from 0.557 to 

0.520 while the increase of phosphorus 

application rates change in physical and 

chemical attributes and increased in a 

variable phosphorus, organic matter, cation 

exchange capacity, and recorded values 

4.08, 18.8, 32.4 respectively. this relation 

was considered positive for plant 

development. This is in line with finding of 

Rodinel et al., 2018 and Dotaniya et al., 

2014.

   

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Parameters No. of 
Nodules 

Seed yield 
kg.ha

-1
 

Plant 
height 

cm 

No. of main 
branches 

No. of 
secondary 
branches 

Pod height 

      Seed yield   kg. ha
-1

 0.879**      

      Plant height cm 0.784** 0.923**     

  No. of main branches 0.829** 0.806** 0.757**    

No. of secondary branches  0.793** 0.890** 0.793** 0.702**   

Pod height 0.571* 0.562* 0.592* 0.462 0.568*  

No. of pods  0.849** 0.922** 0.909** 0.871** 0.842** 0.447 

 *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 experimental site. 
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لارثێمرٍا زیدەلرٍا فْسفْری ل سُر بُرُِم ئیَاٍا گرێمێٌ ٍْلا و َِدەك ثایبُت يٍُدییت فیزیایی و 
 ُِریًا لْردسجاٍا عیراقی. -لێًیایی یێٌ ئاخیێٌ لوسی دِْك 

 
 پْخجُ

ڤُلْهیَێٌ لْهیژا زاٍسجێٌ ئٍُدازیارییا   دا ل وێزگُِێ  ێ 2020بِْارا   د ياوەیێ  ثاقیمرٍُلا زەڤیێ
ِاثُ ئٍُجايدان ژبۆ ُِڵسٍُگاٍدٍا لارثێمرٍا ئاسجێٌ فْسفْری یێٌ جْدا جْدا هسُر گرێمێٌ   چاٍدێ

پشجی زێدەلرٍا فْسفْری. دیزایَا لُرثێٌ   بُرُِيی و ثایبُثًٍُدی یێٌ فیزیایی و لێًیایی یێٌ ئاخێ
، P2O5 (0 ،15 ،30 ،45 ژ  دووبارەبْیان، و پێَج ڕێژەیێٌ زێدەلرٍێ  ُِڕەيُلی ِاثُ بمارئیَان،  دگُل سێ

 .(ِێمجار /لیوْگرم 60
، 1-ئٍُجام ِْسا دیاربْون لْ ئاسجێٌ فْسفْری لارثێمرٍُلا يُزن ُِبْو هسُر ِژيارا گرێمێٌ رووەلی

و ِژيارا   ثۆڤی، بوَدییا رووەلی، ِژيارا چُقێٌ سُرەلی و لاوەلی، بوَدییا لێویمێت ئێمێ  بُرُِيێ
( 43.33)و لْ بوَدثریٌ ِژيارا گرێمان هسُر ڕەِێٌ ُِر رووەلُلی ، و ُِروەسا دیارب1ْ-لێویمێت رووەلی 

و ( 4)سى، چُقێٌ سُرەلی و لاوەلی  ( 54.33)ِێمجار، بوَدییا رووەلی /لیوْگرام( 667.7) ٍُ، بُرُِم 
ثْيارلر ل بوَدثریٌ ( 27.67) 1-لێویما رووەلی  و بوَدثریٌ ئاسجێ(. 26.17)  و بوَدییا لێویما ئێمێ(، 2.3)

  ڤێ  ، ئٍُجام دیاربْون لْ بوَدثریٌ بّایێ ەیا فْسفْری، و ئُوا گرێدای ڕێژەیا سُدی یا شیاٍێٌ چاٍدٍێڕێژ
 P2O5( 60). ئٍُجام دیاردلُن لْ زێدەلرٍا  1-ِێمجار/لیوْگرام P2O5( 60)ڕێژەیی ِاثُ ثْيارلرن  ل 

  دەت و بوَدثریٌ بّا یێدا بوَدثریٌ بّای بۆ ُِيی ثایبُثًٍُدی یێٌ خْاسجی د 1-ِێمجار/لیوْگرام
بۆ بوَدییا رووەلی و چُقێٌ سُرەلی و ( 0.99و       0.91، 0.94، 0.95) (؛R) دەسجَیشاٍمرٍا پیڤُری

هدویڤ ئێك. ئٍُجايان  دیارلر لْ ُِبْوٍا پُیْەٍدی یێٌ ئُرێَی و ڕاياٍدار یا  1-لاوەلی و ِژيارا لێویمان
، بوَدییا 1-دگُل ِژيارا لێویمێٌ رووەلی( 0.84و 0.87، 0.90، 0.922)ثۆڤی   بوَد ُِیُ یا بُرُِيێ

فْسفْری بۆ  (ِاڤێجَا)هدویڤ ئێك. زێدەلرن  1-رووەلی، ِژيارا چُقێٌ سُرەلی و لاوەلی یێٌ رووەلی
ِژيارا )يیَا:   زێدەبْوٍا َِدەك ثایبُثًٍُدی یێٌ فیزیایی و لێًیایی یێٌ ئاخێ  دبیجُ ئُگُرێ  ئاخێ

و  O.Mـ  و ياددەیێٌ ئٍُدايی ،VPـ ڤُگِْۆڕ   و فْسفْرێ،  ECـ   ا لارەبێگُِاٍدٍ ،pHـ ِایدروجیَی
 .CECـ شیاٍێٌ هێمگِْۆڕیَا لاثئُیٍْان 

 

 ٍۆك، بُرُِم، فْسفْر،جْڕی ٍافخْیی شْلُ پُیڤ:
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 . ةجبسٖاه هوجربة  ثاثٖر اهفسفْر اهًغاف عوٓ اٍجاج اهعقد اهبمجٖرٕة هوحًص وبعظ اهخطائص اهخطْبٖة 
 اقوٖى لْردسجان اهعراق -ْكدِ

 

 اهخلاضة
فتتٔ ةقتتن لوٖتتة عوتتْم اهَّدستتة اهزراعٖتتة  2020طبقتتت ثجربتتة ةقوٖتتة ختتلال اهًْستتى اهربٖعتتٔ هعتتام 

هدراستتتة ثتتتسثٖر يستتتجْٕات يخجوفتتتة يتتتٌ اهفستتتفْر عوتتتٓ ثمتتتٌْٕ اهعقتتتد اهبمجٖرٕتتتة جايعتتتة دِتتتْك –
عشتتْائٖة اهمايوتتة وبتت لا  اهقطاعتتات اه ثطتتًٖىوخطتتائص اهجربتتة اهفٖزٕاوٕتتة واهمًٖٖاوٕتتة باستتجخدام 

 .يمررات
أظّتترت اهَجتتائج وجتتْد فروقتتات عاهٖتتة اهًعَْٕتتة هوفستتفْر عوتتٓ عتتدد اهعقتتد اهبمجٖرٕتتة فتتٔ اهَبتتات 
وعتتدد اهجفرعتتات اهرئٖستتة واه إٍْتتة وارثفتتان اول اهقرٍتتة وةاضتتن اهبتتذور وعتتدد اهقرٍتتات فتتٔ اهَبتتات 

لغتتتى ( 666.7)اهبتتتذور وةاضتتتن  (43.33) لًتتتا اظّتتترت اهَجتتتائج قتتتٖى عاهٖتتتة هعتتتدد اهقرٍتتتات فتتتٔ اهَبتتتات
أيتتا باهَستتبة اهتتٓ يعايتتن  (.27.67)اهقرٍتتات فتتٔ اهَبتتات  وعتتددستتى  26.17ِمجتتار وارثفتتان اول قرٍتتُ /

جًٖتت  هوP2O5 ِمجتتار/لغتتى  60الاقجطتتادم يًتت لا لَستتبة يئْٕتتة فتتان أعوتتٓ اهقتتٖى ستتجوت عَتتد يعتتدل 
R) بوغتتت اذ اهجحدٕتتدةطتتْل قتتٖى عاهٖتتة هًعايتتن  اهطتتفات اهًدروستتة. لًتتا اشتتارت اهَجتتائج اهتتٓ

2
) 

 قرٍتتتُلارثفتتتان اهَبتتتات وعتتتدد اهفتتترون اه إٍْتتتة وارثفتتتان اهَبتتتات وارثفتتتان اول  0.95،0.94،0.94،099
فقتتتد لتتتان الارثبتتتال يْجبتتتا  الاختتتر عوتتتٓ اهجتتتْاهٔ وعَتتتد دراستتتة الارثبتتتال بتتتٌٖ اهحاضتتتن واهطتتتفات 

 0.87وعتتدد اهفتترون اهرئٖستتة  0.90رثفتتان اهَبتتات وا 0.922طتتفات عتتدد اهقرٍتتات فتتٔ اهَبتتات هويعَْٕتتا 

اهمًٖٖاوٕتتتة  طتتتائصاهخ بعتتتظ لًتتتا اد  اعتتتافة اهفستتتفْر اهتتتٓ ةطتتتْل ثغٖتتترات فتتتٔ 0.84واه إٍْتتتة 
واهًتتتادل اهعغتتتْٕة وستتتعة  هجتتتاِزهوجربتتتة شتتتًوت درجتتتة اهحًْعتتتة واهجْضتتتٖن اهمّربتتتائٔ واهفستتتفْر ا

  .اهماثٍْٖٔاهجبادل 
 صنف محلي  فسفور،حمص، انتاج،  لوًات يفجاةٖة:


