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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
P,Os ,0,15,30,45,60 Kg.ha™. The results revealed that the phosphorus levels were have highly
significantly affected on number of nodules plant™seed vyield, plant heigh, number of main and
secondary branches per plant, first pod height and number of pods plant®,and also, results
showed the maximum number of nodules per plant(43.33) vyield (667.7) Kg.ha™ ,plant height
(54.33)cm, main and secondary branches (4) and 2.3 respectively, first pod height (26.17cm)
and maximum pods plant® 27.67 was recorded at maximum rate of phosphorus, (60 Kg.ha™)
Regarding agronomic efficiency percent, the results exhibited maximum value of this percent
was recorded at 60 Kg.ha® P,Os, the results indicated application of 60 Kg.ha™ gave the highest
values for all studied traits and recorded highest value of coefficient determination (R?)
0.95,0.94,0.91 and 0.99, for plant height, secondary branches per plant, pod height and number
of pod plant® 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?, plant height, number of main
and secondary branches plant?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.
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INTRODUCTION and carbohydrates (laranjo ,2014). It is
adaptable to wide climate variation, has low

hosphorus is considered an important production cost and promotes biological

nutrient for formation and  fixation of atmospheric nitrogen.
translocation of carbohydrate, fatty acid, (Nascimento, 2016 and Bala, 2017).
and other essential inter compound. An Khan et al.,2010 indicated  the

application of phosphorus has been found to ~ Production is limited Dby lack —of plant
improve  the roots system of plant.  nhutrient available in the soil because
Phosphorus caused increase in the lateral ~ majority of farmers hardly use of fertilizer
and fibrous roots, which results in more  for legume cultivation, However, there is a
nodule bacteria increase in the rate of  Possibility to —enhance the productivity
nitrogen fixation in leguminous crops.  through optimum fertilization ~ and
(Siphiwe et al.,2017) management, as there is a wide gap

Chick pea (Cicer arietinum L) is an between the average yield production and
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significant effect on and
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™ 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 vyield and
quality (Balai et al., 2017).Also
phosphorus variability in optimum
guantities 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 vyield.
(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.

yield yield

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
Iragi 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?).

Local variety of chickpea and five triple

super phosphate P,0s doses
(0,15,30,45and60  Kg.ha™) were applied
before planting date with planting lines.

in accordance with
and other field

Experimental managed
the recommended cultural
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 vyield Kg.ha'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

AE = YFT-YCT
ARFT
Where,
AE= Agronomic efficiency in Kg of seeds per
Kg nutrient applied
YF1T= Yield in treatment fertilized with P, Kg.
ha”
YCT= Yield in control treatment Kg. ha™
ARFR= Application rate in treatment
fertilizer with P, Kg. ha™
The monthly climatology information
was obtained from the station of College
Agricultural Engineering Sciences, Table 1.

(MC Donald et al., 2001)
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Table:(1): The climatic of the experimental field location during growing season 2020- 2021, (rainfall
and air temperatures).

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

The important physico-chemical RESULTS AND DISCUSSION

properties of these soils (pH, EC. organic

matter,
Available
determined by following methods described
by Jackson (1973). The data were subjected

particle size distribution, CEC,

phosphorus,

were

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

to analyzed of variance (mantab have significant effected on number of
analysis  program,  2017) using nodules plant®, seed yield, plant height,
Duncan’s Multiple Range Test (MRT) to number of main and secondary branches,
determine  the  superiority treatment  first pod height and number of pods plant™.
means. 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.0.vV d.f  No. of nodule yield Plants Plant height  No. of main No. of Pod height cm No. of pod
Kg cm branch secondary Plant™
Plant™ branch
Plant™
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

number

of

showed that,
nodules plant™

maximum

(43.33)

recorded when fertilizer with (60 Kg P,Os
ha') and the minimum number of nodules
per plant 20.67 recorded at fertilizer
treatment 15 Kg P,Os ha®). The result in
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relation relying on to the grain yield Kg. ha
! of chickpea as under the effect of various

phosphorus levels, grain vyield value was
(667.7 Kg.ha') was obtained by (60 Kg
P,Os ha') application while, the lowest
value 3152 Kg. ha' 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 P,Os
ha') 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 P,0s ha’,
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 P,Os ha® 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 P,0s ha®,
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 P,0s ha’,
significantly  improved  agronomic traits,
plant height, number of main and secondary
branches, number of nodules per plant and
number of pods plant®, 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.

Treatments No. of Seed yield Plant height No. of main No. of First pod No. of
Nodules kg.ha™ Cm branches secondary height pods.
plant® Plant™ branches cm plant™

Plant™
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.

The data in Table (4) indicating the  was obtained at 15 Kg P,Os ha™ fertilizer
agronomic efficiency percent under level so, it necessary to use an adequate
different levels of phosphorus application. amount of plant nutrients at balanced rates
The results exhibited that the maximum  for improving plant growth, yield and yield
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value was recorded at 60 Kg P,Os ha™ and
was 1.469 %, while the lower value 5.22%

components.

Similar
by Prajapati

et

al.,

results were obtained
2017.
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Table (4): Agronomic efficiency under different levels of phosphorus.

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
Where,

YFT= Yield in treatment fertilized with P, Kg. ha™
YCT= Yield in control treatment Kg. ha™

ARFR= Application rate in treatment fertilizer with P, Kg. ha™
AE= Agronomic efficiency in Kg of seeds per Kg nutrient applied

Fig.1(A to G) the application of 60 Kg
P,Os ha' 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’, was  most
components of chickpea attributes the seed

yield after phosphorus application and
) bacteria Nodules=12 67+0.2865 treatment
45 P
40
5 35
R ° R2=0.5851
3
2 15
<10
0 20 40 ()0 b0
eatme

(A)

recorded the correlate between vyield 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.
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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™,
plant height, number of main and secondary
branches  plant®  respectively. For the
number of nodules plant® also observed

highly significant and positive correlation
with seed vyield and the value was 0.84,
while the secondary branches plant were
positively  correlated  with  number  of
nodules plant (0.79) and seed vyield (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.

Parameters No. of Seed yield Plant No. of main No. of Pod height
Nodules kg.ha® height branches secondary
cm branches
Seed yield kg. ha™ 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
Thus, application to soil in this study  variable phosphorus, organic matter, cation
increase  some  physical and  chemical exchange capacity, and recorded values
properties of soil in Table 6. the results in 4.08, 18.8, 32.4 respectively. this relation
the same table exhibited that reduction of  was  considered positive  for plant

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

development. This is in line with finding of
Rodinel et al.,, 2018 and Dotaniya et al.,
2014.
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Table (6): The chemical and physical properties of soil experimental site.

Phosphorous Applications

~—  Treatment Available
phosphorous
(mg.kg)
Control 0 3.89
Parameters Units (Depth 0-30) (Depth 0-30) 15 4.88
Before planting After planting
Ph 12 7.96 7.61 30 6.9
EC ds.m™ 0.557 0.520 45 [
2+
Ca mmole.L "> 2.50 2.42 60 7.92
\
2+
Mg mmole.Lt 2.30 2.08
Na* -1 0.34 0.42
mmolc.L
K* -1 0.19 0.20
mmolc.L
HCO3 -1 3.80 3.68
mmolc.L
COs3~ mmolc.L-l Appear Appear
cr -1 0.74 0.72
mmolc.L
S04 mmole.Lt 0.70 0.66
Available phosphorus P Mg.kg™ 3.89 4.08
Organic matter g.kg™ 17.5 18.8
Cation exchange capacity Cmol.kg™ 29..8 324
Total calcium carbonate g.kg™ 212 218
Sand g.kg™ 84 Soil texture 78
silty clay
Silt g.kg™ 432 430
Clay g.kg™’ 484 492
Bulk density g.cm® 1.29 1.23
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