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EFFECT OF PHOSPHORUS APPLICATION TIME ON
YIELD AND P USE EFFICIENCY BY WHEAT CROP
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ABSTRACT

A study was conducted to see the effect of phosphorus apphication time on the yield of
wheat (cv. Ingalab-21) in the Department of Soil Science, University of Agriculture,
Faisalabad during 2000-2001. Before sowing of wheat. soil samples from 0 to 13 cm
and 15 10 30 cm were taken and analyzed. Three P treatments (T = control - no PP, T. +=
full P applied at sowing and Ty = half P at sowing and half at booting stage) were tested
with four replications using randomized complete block design. The dose o' N, P and
K were 1500 120 and 660 kg per hectare, respectively. The results showed that tull P
apphed at sowmg proved better and gave statistically higher yield {3328 kg hay than
split application of P (2982 kg-ha). The control weatment (2877 kg 'ha) was statistically
at par with sphit apphication but lower than P application at sowing. The data also
revealed that aptake and P ouse efficiency was lugher in split application of P as
compared to full P application at sowing,

KEYWORDS:  Triricem aeservion: phosphate fertilizers, application time; ethiciency:
yvield: Pakistan.

INTRODUCTION

Besides many other factors which affect the crop productivity, fertilizer plays a
vital role in increasing crop yields. Commonly used fertilizers are nitrogen,
phospherus and K'. Phosphorus is the second major nutrient afier N for plant
growth. It plays a fundamental role it large number of enzymatic reactions that
depend on the energy transter or phosphorylation (135). Recovery of applied P
reported in the literature is low (0.02-G.5%) 1 alkaline calcarcous soils of
Pakistan and this has been attributed to its rapid rate of fixation that refers to
converting the applied available P into hardly available forms (3).
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Due to the alkaline and calcareous nature of Pakistani sotls, most of the native
and applied P is unavailable to the growing plants. The lower availability 1s
caused by its fixation either on colloidal complexes or formation of sparingly
soluble compounds (14). For many crops, only 5 to 15 percent of applied P
fertilizer is utilized by the first crop (3). Efficiency of P utilization by wheat
could possibly be improved by varying its time and method of application.
Pumomo and Black (12) studied the effect of P application time to wheat and
found no response on dry matter yteld. Malik er «f. (10} lound a dechining
trend 1 P status of soil with time. Hamid and Sarwar (6) found that P applicd
at tillering stage was more ctfective for improving grain yield than P apphed at
planting stage. Rehman (13) concluded that all yield components ol wheat
were affected sigmificantly by application at sowing and split application at
different growth stages. Alam et «f. (1) found that P application al sowing as
well as at first irrigation gave statistically similar yteld of berseem.

This study was planned to determine the optimum time of P application for
higher wheat vield and P use efficiency.

MATERIALS AND METHODS

Effect of phosphorus application time on wheat {cv. Inqalab-91} was studied
in the Department of Soifl Science, University of Agriculture, Faisalabad
during 2000-2001. Before sowing of wheat, so1l samples from 0 to 15 cm and
15 to 30 em depths were taken and analyzed for textural class (11), pti. ECe.
CEC and ammonium extractable K™ by the method described by US Salinity
Laboratory Staff (2), nitrogen by Gunning and Hibbard's method of sulphuric
acid digestion and distillation with micro Kjeldahl’s apparatus (8) and Olson P
{17). The results of basic soil analysis is given in Table-1.

Table 1. Physical and chemical characteristics of expenmental soil.

Parameters Soil depth

(15 cm 15-30¢cm
Textural class Sandy clay loam
EC (dS/m) 2.17 1.92
PH 7.8 8.05
CEC (cmol /kg) 4.70 4.6l
Total nitrogen {N) (%) 0.0306 (.032
Available phosphorus (P) (mg/kg) 7.3 7.11
Available potassium (K') (mg/kg) 108.00 108.00
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Three treatments were tested viz. Ty = control (no P), T> = full P applied at
sowing and Ty = half at sowing and half at booting stage. with four
replications. The system of layout was randomized complete block design with
net plot size of [} x 10 teet. Phosphorus was applicd by broadcast in the field.
Half of N (as urca) was applied at sowing and haif at booting stage, luil K (as
KC1) at wheat sowing while P was applicd according to above treatments. The
dose N, P and K™ was 150, 120 and 60 kg per hectare, respectively. Crop was
sown 1n October, 2000. At maturity, biomass, gram and straw yicids were
recorded, Grain and straw samples were collected and analyzed for N (7.8). P
and K'. Uptake of these nutrients was also calculated. Following parameters
were denived by using following formulae:

Crain vield (kg'ha) X 100
Toted vield thg/ha)

Harvest fudex (1I17) =

Cirain vield (kg Ty
Uptake of muriens (g-ha)

Nutrient plivsiologial (PEDN =
efficiency Index

Statistical analysis of the data was carried out (15) and Duncan’s multple
range test (5) was applied 1o compare the means.

RESULTS AND DISCUSSION
1. Biological, ‘grain and straw yields of wheat

Biological, grain as well as straw yields were influenced by phosphorus
apphication  time  significantly.  Application of P at sowing produced
significantly more grain. straw and biomass yields as compared to other
treatments {Table 2). The application of P in splits (T3} did not inerease these
parameters and was equal to control. These results confirm the findings of
Purmomo and Black (12) and disagree to those of Hamid and Sarwar (0).
Overall results indicated that P application in splits did not prove betier or
equal o conventional method ot P application at sowing.
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Table 2. Effect of phosphorus application time on biological, gram, straw
vields (kg/ha) and harvest index of wheat,

P apphcauon time Biomass yield  Gram yeld  Straw yweld Iarvest

dex (%)
T, - Conuol (no Py 912Gh IRT77h 0232 b 1.2
T Full P ai soming 10628a 3528a 10 KRR
T: = Halt P at soswing and halt ar BOG3 b 2U82h 601 b AR

booting siaee
& sl

Mceans shanng simlan letents) do not dilffer signdicantly at P o= (08
2. Harvest index

The data (Table 2) reveated that HI did nol reach the level ol signtiicance
statistically. All the treatments showed more or less similar behaviour for HI
Maximum HI (33.2%) was observed in Ta followed hy Tz (33.1%4). Control
treatment exhibited mimmum HI (31.3%).

3. Phosphorus concentration and uptake

The results {Table 3) indicated that wheat grains and straw obtaimed maximum
phosphortus concentration (6.5 and 2.9 g/kg), in Ty (P applicd m two splis).
Mmimum phosphorus concentration was observed in control. It mecans that P
application increased P concentration in grains but where the yicld was high P
concentration was low. It might be due to the dilution eftect. Ti (spiit
application of P) mercased P uptake than T in both grain and straw. Results
also revealed that plots with P showed significantly higher P uptake than plots
without P application (Table 3). Higher amount ot P uptake {37.34 kg ha) was
observed with split application.

Although the grain, straw and biomass yiclds were signtficantly higher in full
P at sowing as compared to split apphcation but P uptake was higher in sphit
apphcation than P applied at sowing and the difference was significant. The
reason of low P uptake in this treatment was lower P concentration i grain
and straw. [t might he due 1o dilution effect of growth as grun yiclds were
higher. However, these results do not tally with the results of Hamid and
Sarwar (6).
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Table 3. Effect of time of phosphorus application on the P concentration
{g/kg} and uptake in wheat.

P application time P concentration (g'kg) P uptake (kg ha)

' Grain Straw Gramn Straw Tutal
T, = Cantrol (no P) e 1.16 be 9.5¢ 74¢c 169 ¢
T> = Full P at sowing 50b 190 h 17.9b 134 ab 3.3 ab
T: = Halt P at sowing and halt al 6.5a 294 19.6a 17.5a Tda

booting stage

Muouns shanng smiluy letterisy do not differ significantly at P = .05
4. Grain N, P and K" physiological efficiency index (PEI)

PEI tclls about the absorption, accumulation and utilization of these nulrients
tor grain production. The results (Table 4) clearly indicate that PEL for N, P
and K~ was influenced by the time of phosphorus application. Lowest value of
PEI tor N ((:.17 kg/g) and P (.08 kg/g) was found in P applied in sphts. The
results further revealed that efficiency of N and P utilization was increased in
T, and Ta. Keshwa and Singh (9} reported that wheat ygrain yield was
significantly and positively correlated with uptake of nitrogen and phosphorus.
Phosphorus application also enhanced K use efficiency.

Table 4. Effect of time of phosphorus application on physiological efficiency
index (PED of N, P and K™ in grain of wheat.

P applicatnon time N P K
tKgg)

T, = Control {no 042 a 0.19 ab 13k

T. = Full P at sowing 0.23b 0.12hb S4a

T, = Half P at sowing and halt a1 hooting stage 017 ¢ 0.08 ¢ 4.5 ab

Meuns sharing simylar lerters do not differ significantly at P = 105

CONCLUSION

The application of phosphorus at sowing proved better than P application in
two splits { at sowing and booting stage) but nutrient use efficiency was better
with spht application of P.
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