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ABSTRACT

Soils of Pakistan are deficient in available P, due to high pH, which leads to immediate fixation
of added P. An experiment was conducted to check growth and yield of low land rice as affected
by P application along with an organic soil conditioner (OSC). The experiment was laid-out
according to Complete Randomized Design (CRD) with four replications. There were 6
treatments as, control (0 kg P acre™), 15 kg P acre™, 30 kg P acre , OSC @ 3009 acre™ + 15 kg
P, OSC @ 300g acre™ + 30kg P and OSC @ 300g acre™. Plants were harvested after 50 days of
transplanting. The results revealed that plant height, shoot dry weight, photosynthetic rate,
phosphorus concentration in roots and shoot and phosphorus uptake was increased by the
combined application of OSC and phosphatic fertilizer.
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Introduction

Rice is used as staple food in whole world
and ranks 2" in food grain crops in
Pakistan. The quality of Pakistani rice is
very good so it was grown on an average
area of 2571 thousand hectares. In Pakistan,
farmers mostly use N, while P is not used at
recommended rate [1].

Phosphorus (P) is an essential plant nutrient
which plays a number of important roles in
photosynthesis, energy transfer and also an
important component of biomolecules [2].
Its deficiency mostly affects plant growth
and metabolism[3,4].

Mostly in Pakistan, rice is grown on
alkaline soil with moderate to severe P
deficiency [5]. There are many factors like
pH, texture, organic matter and source of
phosphatic fertilizer which affects the
availability of P to the crops [6].
Additionally P resources are non renewable
which needs to be used judicially. Scientists
have realized that increasing cost of
phosphatic fertilizers have decreased the
efficiency of these fertilizer, so we have to
improve efficiency of added P [7].

The best option to cope this deficiency is
application of organic matter for crop
production [8]. Mostly organic matter, in
agriculture is used for the improvement in
nutrient availability to the crops [9]. Organic
inputs are used as an alternative of mineral
fertilizers. Organic inputs application can
increase the growth and yield of different
crops such as sugarcane and wheat [10].

We hypothesized that addition of P along
with organic soil conditioner can improve P
availability in soil and thus would improve P
uptake by rice through changes in
rhizosphere  chemistry and  biology.
Therefore, following project was designed to
study the effect of P application in
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combination with organic soil conditioner
on growth of low land rice.

Material and Methods

The research work presented in this
manuscript was conducted in wire-house of
Institute of Soil and Environmental
Sciences,  University of  Agriculture,
Faisalabad during summer 2012. The soil
used for this experiment was loam in nature
(Table 1). Bulk soil samples were collected
from Agronomy field, UAF. Sampling site
had been fallow from last 15 to 20 years.
The soil was thoroughly mixed for
homogenized and uniform experimental
material.

There were 6 treatments used as control (0
kg P acre™), 15 kg P acre™, 30 kg P acre™ ,
OSC @ 300 g acre™ + 15 kg P, OSC @ 300
g acre™ + 30 kg P and OSC @ 300g acre™
(Table 2). Each treatment was replicated
four times. All the treatments were applied
and soil was thoroughly mixed before pot
filling. Uniform rates of N and K were
applied in each pot @ 30 mg N and 20 mg K
in the form of urea and sulfate of potash
respectively. Phosphorus was applied only
in two treatments with 15 and 30 kg P ha™.
The organic soil conditioner applied was
taken from market which is commercially
available.

Rice seeds were first soaked in distilled
water over the night. Seeds were
transplanted in the trays for minimum 20
days for nursery growing. After the nursery
was grown, plants were transplanted in the
pots where recommended doses of N, P, K
and organic soil conditioner were applied.

Irrigation was done by the application of
distilled water collected from distillery
situated in institute of soil and
environmental sciences. Rice cultivar
(KAINAT) was used as test crop. Different
agronomic parameters like plant height,
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fresh and dry weight of shoot, root dry
weight and total biomass were recorded.

Data collection and Analysis

Plant P and K concentrations were
determined in shoot and root part. Shoot and
root P concentration (mg g7%) were
determined by taking 0.2 g sample and
digesting in di acid. Phosphorus uptake by
shoot was also determined. K concentration
in shoot and root was determined by taking
reading through flame photo meter.

Results

Plant height is an important
parameter  for  plant growth and
development. Maximum plant height (96
cm) was recorded in treatment T, where P
was applied @ 15 kg acre™ (Fig-1). But, an
increase in rate of P did not affect plant
height. Other treatments (T4, Ts, T1, T3 and
Ts) were not different to each other. Plant
height was lowest in Tg (81 cm) in which
only organic soil conditioner was applied @
300g acre®. Maximum shoot dry weight
was produced in T4 (5.14 g pot™) in which
OSC @ 300g acre™ along with P were
applied (Fig). Treatment 5 (Ts) in which
OSC @ 300g acre™ + 30kg P was applied
also showed higher shoot dry weight as
compared to control. The results showed
that application of organic soil conditioner
in combination with half dose of synthetic
fertilizer increased the dry matter production
as compared to other treatments. Minimum
dry weight was produced in Tg in which
only organic soil conditioner was applied.
The photosynthetic rate is a parameter which
determines the growth rate of plants.
Photosynthetic rate is mostly affected by
increase in specific leaf area. The maximum
photosynthetic rate (Fig-3) was recorded in
T4 (0.53 pmol m? s™) where OSC @ 300 g
acre™ + 15 kg P was applied as compared to
control (0 kg P acre’). There was a
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significant difference in T, and Ts.
Minimum photosynthetic rate was seen in
Treatment 3 (0.3225 pmol m? s™) where full
dose of P was applied without any
amendment with OSC. There was 8%
increase in photosynthetic rate by the
application of OSC and phosphatic fertilizer
in combination. The treatment in which only
OSC was applied also showed an increase in
photosynthetic rate. Transpiration is the
evaporation of water through aerial parts of
a plant. Transpiration rate is mostly
regulated by stomata opening. Maximum
(Fig-4) increase was shown in Tg (0.20
mmol m?s™) where only OSC was applied.
The results showed that application of OSC
in combination with phosphatic fertilizer
decreased the transpiration rate to some
extent. Minimum transpiration rate was
recorded in treatment 4 where half dose of P
along with OSC was applied. Phosphorous
including all macro nutrients is essentially
required for the activities of enzymes,
protein synthesis, integrity of cell wall and
plasma membrane and also as components
of proteins, DNA and RNA. Due to low P
concentration in tissues, organics cannot
supply sufficient P for crop growth. The
results showed that there was more P
availability in treatments where only organic
fertilizer was applied. Maximum
concentration of P (Fig-5) in shoot was in T
(2.05 mg g™) where OSC @ 300 g acre™was
applied as compared to T4 (0.83 mg g?)
where OSC and phosphatic fertilizer were
applied in combination. The highly
significant results of various treatments
regarding P concentration in roots are shown
in fig-6. The results indicated that Ts (2.2
mg g*) where OSC @ 300g acre™and full
dose of P was applied showed more P
concentration in roots as compared to
control in which no P was added. While T3
(0.928 mg g™) where full P was applied
showed lowest P concentration as compared
to other treatments. The results showed that
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T,, T, and T4, were not significantly
different with each other. Maximum P
uptake (Fig-7) was observed (8.07 mg pot™)
in treatment 1 where no phosphatic fertilizer
was applied. The results also showed that P
uptake was also higher in treatment 2 (7.57
mg pot™) where half dose of phosphatic
fertilizer was applied. There was no
significant difference in T4, T3, Ts and Te.
Minimum P uptake was shown in T4 (4.75
mg pot™) where OSC and half dose of
phosphatic fertilizer were applied. It was
also seen that T, (7.5 mg pot?) was
significantly different from T, (4.25 mg pot’

1
).
Discussion

The results showed that P application
increased plant height. Treatment 2 was
13% higher in plant height than control. This
may be due to more absorption of nutrients
by roots. These results were in similar with
those of [11] who concluded that application
of P increased the plant height of wheat and
rice crops. According to results the
application of OSC in combination with
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[14] who reported that transpiration rate was
increased by application of compost when
applied to maize. These results about P
concentration in shoot are in agreement with
those of [15] who used different levels of
poultry manure as soil amendment. Their
results showed that P concentration was
increased in treatments where only poultry
manure was applied as an organic source.
Our results about P concentration in roots
were in similar with those of [16] who
reported that combined effect of organic and
mineral fertilizer influenced P concentration.
[17] Also reported that the maximum P
concentration in roots of rice grown in soil
treated with organic manure and mineral P
fertilizer. Maximum P uptake was found in
control treatment which showed that plant
roots try to uptake more P by increasing root
surface area. The results of this study
showed that combined application of
organic and inorganic fertilizer sources
could be a good source for crop
productivity.
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Table 1. Physical and chemical properties of used soil for experiment
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Parameters Units Value
Sand % 33.60
Silt % 39.48
Clay % 26.92
Texturalclass | =memeeee- Loam
pHs | 7.43
Saturation percentage % 22
ECe dS m™ 2.50
Cation exchange capacity Cmol, kg'l 14.5
SAR mmol L™ 7.86
Olsen’ P mg kg™ 9.49

Table 2. VVarious combinations of treatments are as follows

Treatments No. Treatments

T1 Control

T2 15 kg P ha™

T3 30 kg P ha'

T4 Organic Soil Conditioner+15 kg P ha™
T5 Organic Soil Conditioner +30 kg P ha™
T6 Organic Soil Conditioner @ 300 g ha™
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Fig. 4.1 Plant height (cm) of rice grown with different P rates along with organic soil
conditioner
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Fig. 4.2 Dry weight (g pot™) in rice grown with different P rates along with organic soil
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Fig. 4.3 Photosynthetic rate (umol m? s™) in rice grown with different P rates along with
organic soil conditioner
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Fig. 4.4 Transpiration rate rate (umol m? s™) in rice grown with different P rates along
with organic soil conditioner
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Fig. 4.5 Phosphorus concentration in shoot (mg g*) in rice grown with different P rates
along with organic soil conditioner
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Fig. 4.6 Phosphorus concentration in root (mg g*) in rice grown with different P rates

along with organic soil conditioner
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Fig. 4.7 Phosphorus uptake in shoot (mg g™) in rice grown with different P rates along with

organic soil conditioner
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