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Effect of Phosphorus Management Practices on Nutrient Uptake, Soil Fertility

Status and Economics of Pearl millet in Pearl millet-Pulse Sequence
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ABSTRACT

                          A field experiment was conducted during  kharif and rabi seasons of 2017-18 and 2018-19  at Agricultural

College Farm, Bapatla to evaluate the direct effect  of phosphorus management practices on pearl millet and residual

effect on pulses (blackgram, greengram and chickpea). In kharif  season, seven treatments consisted of T
1
: No P, T

2
: 50%

RDP  T
3
: 75 % RDP, T

4
: 100 % RDP, T

5
: 50 % RDP + seed inoculation with PSB, T

6
 :75 % RDP + seed inoculation with

PSB, T
7
 : 100 % RDP + seed inoculation with PSB with RBD design. While in rabi, each kharif treatment plots were

subdivided into three plots to accommodate three different pulses. Thus, for rabi season study, residual phosphorus

management practices were considered as main plot treatments and the three crops as sub plot treatments. The results

revealed that significantly the highest nitrogen, phosphorus and potassium uptake were recorded with application of 100

% RDP + seed inoculation with PSB but remained statistically on par with the treatment which received 100 % RDP

during both years of experimentation and in pooled data. Similarly maximum net returns were also obtained in those

treatments.
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Among the coarse cereals grown, pearl millet

occupies pivotal position in the arid and semi-arid

regions of India, occupying an area of 6.98 mha with

a total production of 8.06 Mt and productivity of 1,154

kg ha-1. It is traditionally an indispensable component

of dry farming region and it is considered more

efficient in utilization of soil moisture and has a higher

level of heat tolerance than even sorghum and maize

crops.

In India, pulses have been considered as the

poor man’s diet which is considered as the principal

source of dietary proteins in a vegetarian country like

India. Among the different pulse crops, redgram,

chickpea or gram, black gram, green gram and lentil

are major pulses. Pulses not only provides dietary

proteins but also these crops help to increase soil

fertility.

The productivity of upland/dryland crops is

very low because of low and erratic rainfall and poor

adoption of improved technologies. To bridge this gap,

the crop diversification is required for increasing the

productivity and profitability per unit area and per unit

time. Pearlmillet and pulses sequence one of the

promising crops which can perform well even under

upland areas.

In all major nutrients phosphorus is the

essential nutrient for biological growth and

development of crop especially for pulses. Phosphorus

nutrition is desired and balanced dose enhances cell

division and meristematic growth in living tissues, root

development, nodulation and hastens maturity (Tisdale

et al., 1995).

Inadequate phosphorus supply is considered

as one of the major limiting factor in crop production.

The situation is becoming more complicated because

the natural reserves and the raw materials for the

manufacture of phosphatic fertilizers are depleting at

a faster rate. All these factors lead to wide spread

deficiency of P for agricultural production. Hence, we

need to improve its use efficiency and availabilityof

phosphorus. Under such conditions, use of

biofertilizers like phosphorus solubilizing biofertilizer

(PSB) will increase the bio-availability of native and

added phosphorus.

MATERIAL AND METHODS

The field experiment was conducted at

Agricultural college farm, Bapatla which is situated

at a latitude of 150 54’ N and 800 25’E longitude, at an

altitude of 5.49 m above the mean sea level. The

experiment was conducted for two years during kharif

and rabi seasons of  2017-18 and  2018-19.

Experimental soil was clay loam, neutral in reaction,

medium in organic C content, low in available N,

medium in available P and high in K. In kharif the

experiment was conducted in RBD with seven

phosphorus management practices viz., T
1
: No P, T

2
:

50% RDP, T
3
: 75 % RDP, T

4
: 100 % RDP, T

5
: 50 %

RDP + seed inoculation with Phosphate Solubilzing

Biofertilizer, T
6
 :75 % RDP + seed inoculation with



Table 1. Nitrogen   uptake  (kg ha-1) of  kharif  pearl millet as influenced by phosphorus management

   practices

Table 2. Phosphorus  uptake  (kg ha-1) at harvest of kharif  pearl millet as influenced by  phosphorus

             management practices.

Table 3. Potassium uptake  (kg ha-1) of kharif pearl millet as influenced by phosphorus management

                practices.
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Phosphate Solubilzing Biofertilizer, T
7
 : 100 % RDP

+ seed inoculation with Phosphate Solubilzing

Biofertilizer. The seeds of pearlmillet were inoculated

with PSB. A solution of jaggery (100 g in 500 ml water)

obtained after 15 minutes of boiling to get slurry and

cooled to room temperature. The slurry was poured

on the seeds and mixed to have a uniform coating of

culture over the seeds. The inoculated seed were

spread on a dried floor in shade for drying for about

30 minutes. The dried seeds were sown immediately

and covered with soil. PSB treated seeds of pearlmillet

hybrid (Rana) were sown in lines by manually @ two

seeds per hill with a spacing of 45 cm x 15 cm during

2017 and 2018, respectively. While in rabi, the

experiment was conducted in split plot design. Each

of the kharif treatmental plot was subdivided into three

plots to accommodate three different pulses. Thus, for

rabi season study, residual phosphorus management

practices were considered as main plot treatments and

the three crops as sub plot treatments. Uniform

application of nitrogen and potassium were given to

pearlmillet and rabi pulses (blackgram, greengram and

chickpea). Phosphorus was given to pearlmillet as per

the treatments and blackgram, greengram and chickpea

were grown on residual fertility without any added

doses phosphorus. The five random plants were

selected from each plot, excluding the border row, for

recording biometric observations of kharif pearlmillet

and rabi pulses.

RESULTS AND DISCUSSION

Nutrient uptake

A perusal of the data (Table. 1 to 3) showed

significant differences in nutrient uptake (nitrogen,

phosphorus and potassium) in plant at maturity (grain

and stover) due to different phosphorus management

practices in combination with biofertilizers.

Among the different treatments tested, the T
7

(100 % RDP + seed inoculation with PSB) recorded

significantly the highest uptake which was found to

be at par with T
4 
(100 % RDP) in grain and straw of

pearl millet during both years of study followed by T
6

(75 % RDP + seed inoculation) treatment. The

treatment control (no phosphorus) was recorded the

lowest nitrogen uptake.

              The concentration and uptake of any nutrient

in the plant is directly related to its availability in the

root zone and growth of the plant. The increased

uptake  was due to sufficient and continued availability

of nutrients from applied fertilizers in soil favoring

the efficient use of major and micro nutrients.

Increasing levels of inorganic fertilizers along

with biofertilizers resulted into higher photosynthetic

activities with higher dry matter production right from

initial stages of the crop growth indicating adequate

availability of nutrient in the rhizosphere. This might

have helped in better root growth and their activity

resulting in higher absorption of nutrient from soil and

their translocation to aerial parts thus increasing the

uptake.

These findings corroborate with the results

obtained by many researchers  viz., Ansari et al. (2011)

Singh and Agrawal (2004) and Meena and Gautam

(2005).

Availabile soil nutrient (nitrogen, phosphorus and

potassium) status after  harvest of  pearlmillet

Data pertaining to soil available nitrogen

(Table.4) after harvest of pearl millet crop showed the

significant variations among the different phosphorus

Table 4.  Post harvest  available soil nutrient  (kg ha-1)  status of kharif  pearl millet as influenced by

   phosphorus management practices
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The PSB and higher level of

phosphorus might have helped in accumulation and

availability of both macro and micro nutrients and

solubilization of fixed form of phosphorus. This might

lead to the grater absorption of nutrients by the crop

as and when crop demand needs which might be

leading to maximum yields and further reflected in

higher net returns.

CONCLUSION

From the study it can be concluded that

enhanced fertility of soil after harvest of pearl millet

as well as returns can be obtained with 100 per cent

inorganic phosphorus applied along with combination

of PSB.
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