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HERE are many factors playing major role in use efficiency of phosphatic fertilizers,

which varies from soil to another. Therefore, this study aims mainly to evaluate the effect
of some trails, i.e. compost additives and P application times in different methods in sandy soil
as well as its effect on growth, productivity and quality of peanut (4rachis hypogaea L.). This
study was carried out as field experiment in sandy soil at South Al-Tahrir Sector, Al-Behaira
Governorate, Egypt during two successive growing summer seasons. The experiment was laid
out in a split plot design with three replicates. Four rates of compost i.e. (C1) 0, (C2) 4.76
(C3) 9.52 and (C4) 14.28 ton ha' were arranged in the main plots, while the four treatments
of phosphorus were randomly distributed in the sub plots.With all the studied treatments of
compost and P, the studied growth parameters, i.e. plant height (cm), number of branches per
plant, and dry matter weights of straw and leaves were higher in the second growth season
than those of first one. Data obtained from our experiments showed that growth parameters
increased significantly with the increasing rates of compost application as well as with P
applications in three doses (P4). Foliar application of P at 70-80 days of planting (P3) resulted
in more increases in the determined growth parameters than those found with other treatments.
Similar effect was found with peanut yields of pods and seeds and seeds contents of N, P and K
as well as its content of protein and oil.

Keywords: Compost, Phosphorus, Sandy soil, Peanut

Introduction

Peanut (Arachis hypogaea L.) is one of the most
important summer oil seed and protein crop, where
it’s known as king of oil seed crops (Hammons,
1982). Peanut is considered as the 13" food crop,
4™ oil seed crop and the 3" vegetable protein crop
(Taru et al., 2008). Economic importance of peanut
is mainly due to its short stay duration in soil, which
makes better economic returns compared to other
crops. Peanuts are as popular as they are healthy.
It is an excellent plant-based source of oil, protein,
vitamins, minerals and plant compounds. Peanut
seeds have a high nutritional value,contain a high
percentage of oil ranging from 40-50%, 25-30%
protein, 20% carbohydrates and 5% ash according

to cultivar variety and agricultural treatments.
Sothat it is used in human nutrition, and its leaves
are used as feed for animals (Fageria et al.,1997).
Therefore, this crop has been given great attention
from Government as well as from the scientific
institutes, particularly due to its suitability for
grown in the new reclaimed sandy areas.

Beside genetic factors, yield potential of peanut
depends on some other limiting factors such as
soil, climatic conditions, pests and disease control
nutrient availability and fertilization. Sandy soils
are widespread in Egypt covering about 90 % of
Egyptian soils. They are characterized by low
fertility and poor physical condition. Its content
of available nutrient and organic carbon are very
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low. Organic manure serves as a major source for
improving various fractions of soil organic matter
and subsequently soil fertility (AbouHussien et
al., 2017 and 2019).

Phosphorus is the second major plant fertilizer
and non-renewable source for higher crop yield
(El-Meselawe, 2014).Phosphorus element is an
essential nutrient for crop growth and high yield
with good quality. In this respect, Nasr-Alla et
al. (1998) found that increasing rate of P and K
addition as single or mixed fertilizer resulted in
an increase of the number of branches per plant,
number of pods perplant and pod yield. In addition,
El-Far and Ramadan, (2000) indicated that
application 0f 46.6 kg P,O /fed. and36 kg K,O/fed.
presented the highest effect on yield. Similarly,
Ali and Mowafy (2003) reported that phosphorus
fertilizer addition significantly increased seed
yield and all its attributes. Also, El-Habbasha et
al. (2005) found that increasing rate of phosphorus
application increased leaves and stem weight per
plant, number of pods and seeds per plant, weight
of pods and seeds per plant, weight of 100 seed,
seed yield, oil percentage, seed contents of N, P
and K, protein content and yield.

The soil of the south Al-Tahrir sector like
the sandy texture soils are characterize by very
low organic matter, low water holding capacity,
high nutrient leaching losses and occurrence
of phosphorus deficiency in semiarid regions
(El-Shouny, 2011). Phosphorus deficiency is
a common feature in many climatic regions,

particularly in sandy soil and it causes severe
decreases in yield and quality of peanut.

The primary objective of the present study was
to study the effect of organic manure (compost)
application individually and in combination with
phosphorus application in soil and foliar spraying
at different growth periods on vegetative growth,
yield and yield attributes of peanut plant grown in
sandy soil of Egypt.

Material and Methods

Two field experiments were carried out in
sandy soil at South Al-Tahrir Sector, Al-Behaira
Governorate, Egypt (30° 39" 37" N, 30° 37' 01" E)
during the two summer seasons of 2017 and 2018
to evaluate the response of peanut plants (Arachis
hypogaea L.) variety Giza 6 to P fertilizer applied in
soil and foliar spraying at different growth timesin
sandy soil prepared with compost as well as their
effect on plant growth, seed quality and yield.

Surface soil sample (0-30 cm) of the
experimental soil was taken before planting
and analyzed for some physical and chemical
properties and its content of available N, P and
K according to the methods described by Klute
(1986) and Cottenie et al. (1982). The obtained
data are listed in Table 1.

The used compost was analyzed for some
physical and chemical properties and its content
of some essential plant nutrients according to the
methods described by Page et al. (1982) and the
obtained data are recorded in Table 2.

TABLE 1. Some physical and chemical properties of the studied soil

Chemical properties

pH TSS Soluble ions meq / 100 g soil

1:2.5 Cations anions

(soil: EC Y
water)  dSm-1 ° Ca™ Mg~ Na* K CO3 HCO; CI SOS

Sus.

7.63 1.11 0.35 3.52 0.75 0.73 0.12  Traces 0.33 0.45 4.34
CEC Available nutrients concentration mg kg-1

C mole Total Organic Macronutrients Micronutrients
¥ CaCO,% matter %

kg N P K Ca Fe Mn Zn Cu

7.83 1.99 0.78 37.01 7.55 14537 85.00 2.87 1.11 0.73 0.47
Physical properties
Soil moisture % Particle size distribution%
. . . . Coarse Fine . Textural class
Water holding capacity Field capacity sand sand Silt Clay
32.50 19.50 80.93 557  7.07 6.43 Sandy
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TABLE 2. Some physical and chemical properties of tested compost

Chemical properties

n(l);tgt:::; Total nutrient (%)
EC °
S 5? 10 dSm N ’ «
us.1:
1:10 Extract 38.17 1.27 0.94 1.06
Available nutrients concentration mg kg'!
Macronutrients Micronutrients
747 297 N P K Fe Mn Zn
673 237 442 283 0.98 0.82
physical properties
. i Moisture content Water holding capacity
Bulk density kg m? %) %)
600 25.72 310

Before planting, peanut seeds were inoculated
with the specific thizobium (Rhizobium radiobactersp
strain) using gum media. The inoculant was
prepared by the Soil Microbilology Dept., Soil,
Water and Environoment Res. Inst., Agricultural
Research Center (ARC), Egypt. Seeds of peanut
were sown in the first week of May in the two
growing seasons. Also, before sowing the soil was
preparedusing agricultural gypsum (CaSO,.2H,0)
atarate of 1190 kg/ha. Potassium sulphate (41.5%
K) at a rate of 119 kg/ha was applied in two equal
portions. The first half was added at sowing and
the second one was added after 30 days. Nitrogen
fertilizer was added at a rate of 142.8 kg N/ha, as
ammonium sulfate (20.6%N) in six equal doses.
The first dose was added at sowing and other five
doses were added after 15, 22, 30, 40, 50 and 60
days of sowing, respectively. A mixture of some
essential micronutrient in EDTA from containing
12% Fe, 12% Mn, 13% Zn and 13% Cu /liter was
added as foliar application at a rate of 20.51 /ha in
two equal doses after 30 and 50 days of sowing.
The normal farming practices for peanut were
applied as recommended by Egyptian Ministry
of Agriculture and Land Reclamation for this
district. Sprinkler irrigation was applied, where
the irrigation was carried out according to plant
requirements and climatic conditions.

The experiment was laid outin a split plot design
with three replicates and the plot (experimental
unit) area was 10.5 m? consisting of six furrows
(3.5 m length and 50 cm between furrows). Four
rates of compost were arranged in the main plots,

while the four treatments of phosphorus were
randomly distributed in the sub plots.

Toprepare Psolutions, 12 Kgofsuperphosphate
(6.8 % P) for P2 and P3 and 8 kg for P4 were
soaked in 120 and 80 liter of water, respectively
for 24 hrs and stirred mechanically for 3 hrs and
filtered. According to Cottenie et al. (1982) the
content (mg I'") of P in the diluted P solution was
determined which was 6.55 mg P I'! for P2 and P3
and 4.37 mg P 1! for P4.

This experiment included 48 experimental
units. These units were divided into four main
groups (12 unit/ main group) representing
compost applications, i.e. 0, 4.76, 9.52 and14.28
ton ha'!. All compost applications were carried out
before planting with tillage and soil preparation.
The plots of each main group were divided
into four subgroups representing P treatments
(superphosphate 6.8% P) applications ate rate of
62.4 Kg P ha! which may be listed as follows:

P1): P was added as soil application at rate of 62.4
kg P ha' before sowing with soil preparation.

(P2): P application was divided into two equal
doses, where the first was added as soil application
(31.2 kg P h'!) before sowing and the second was
added as foliar spraying of prepared P solution
(P2). The filtrate was divided into five equal doses
and added every two days at rate of 1liter per plot,
which is equal to 952 L ha’', during period of
flowering (30-40 days of sowing).
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(P3): P application was divided into two equal
doses as in P2 but the foliar application was
carried out during period of pod development (70-
80 days of sowing) at the same rate (952 L ha') as
foliar spraying, with the same addition procedure.

(P4): P application was divided into three equal
doses. The first dose was added before sowing as
soil application while the second and third were
carried out as in P2 and P3 during periods of
flowering and pod development, respectively.

After 90 days of sowing five plants of each
plot were taken randomly from each plot to
estimate some vegetative growth parameters, i.e.
plant height (cm) and number of branches per
plant. Then, the leaves of each plant sample were
separated from the stems. The leaves and stems of
each plant sample were air dried, oven dried at 70
°C for 48 hr and weighed separately to determine
dry weights.

At harvest (at September 10" and 14" in the
first and second season, respectively), five plants
of each plot were taken randomly to determine
the yield component, i.e. number of pods/plant,
weight of 100-pods/(g), seeds weight (%), peels
weight (%), empty pods (%), shilling rate (%),
yield of pods (ton ha')and seed yield (ton ha').
Seed samples of each replicate were taken and
weighed then, oven-dried at 70 °C for 48 hr and
weighed to determine the dry matter yield, ground
and kept for chemical determination.

A 0.2 g of oven-dried plant (seeds) samples was
digested using Sml of 3:1 H,SO, + HCIO, mixture
according to the method described by Chapman
and Pratt (1961). The digest was diluted up to
100 ml using distilled water. Seeds content of N,
P and K was determined in their digests using the
methods described by Cottenie et al. (1982). Oil and
protein contents of peanut seeds were determined
according to methods reported by AOAC (1980).
Oil content was obtained by the soxhlet extraction
method using diethyl ether. Protein was calculated
by multiplying and N content determined by the
Kjeldahl method by 6.25.

All data were statistically analyzed according
to Snedecor and Cochran (1982) using coStat
software.

Results and Discussions

Peanut vegetation growth parameters

Data in Table 3 show the effect of P application
method at different periods on peanut vegetation
growth parameters in sandy soil prepared with
compost in two successive growing seasons. Results
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showed that, with all studied treatments of compost
and P, the studied vegetation growth parameters,
i.e. plant height (cm) number of branches per plant
and dry weights of peanut stems and leavesafter 90
days of planting were higher in the second season
than those found in the first season. These findings
may be attributed to residual effect of both compost
and P fertilizers application on the experimental
soil fertility and plant growth.

Peanut vegetation growth parameters gradually
increased with different applications of compost to
sandy soil (Table 3), where the highest values were
resulted from the high application rate of compost
(14.28 ton ha'). Plant height (cm) increased from
44.20 to 60.32 cm in first season and from 44.70
to 62.76 cm in the second season as a result of
increased application of compost from C1 to C4.
Also,number of branches per plant was significantly
increased with increasing rate of added compost,
where, it was increased with increases rate of the
added compost from 0 to 14.28 ton ha’!, from 8.97
to 12.51 and from 9.44 to 12.11 for first and second
season, respectively. Data also revealed that dry
weights of peanut stems and leaves significantly
increased as a result of compost application. On
average, increasing rate of added compost from 0
(C1) to 14.28 ton ha'! (C4) increased dry weights of
peanut stems and leaves from 19.4 to 23.9 and from
20.2 to 24.6 (g plant™), respectively. Abou Hussein
et al. (2019) concluded that compost application to
soil improves soil properties, nutrient availability
and root development, which improved plant
growth and dry matter yield. Radwan and Awad
(2002) found that application of organic composts
to newly reclaimed sandy soil of Egypt, resulted in
an increase in dry matter yields of peanut different
organs.

In addition, data in Table 3 show that the
vegetation growth parameters of peanut plants
grown in sandy soil received four application rates
of compost, i.e. 0, 4.76, 9.52 and14.28 ton ha! in
relation with both manner and application time of
P fertilizer. These data revealed that P applications
individually (without compost) in two methods
as soil and foliar application (P2 and P3) resulted
in a significant increase of plant height (cm),
number of branches per plant and dry weights of
both stems and leaves (g plant') of peanut plant
compared with those resulted from added P in soil
application (P1). These findings could be attributed
to high suitability of added P in foliar application
for its uptake by plant than that found in the soil
application. The low suitability of soil application
resulted from low release of soil and added P as
well as its reaction with soil different components
especially CaCO, and Fe and Al oxides and transfer
to insoluble forms (Hammad, 2009).
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With the same application methods (soil
and foliar) of P (P2 and P3), applying time of
foliar application resulted in wide differences
in the values of the estimated vegetation growth
parameters of peanut plants at the same rate of
added compost (Table 3), where the P3 treatment
resulted in a high plant height, number of branches
per plant and dry weights (g plant!) of both stems
and leaves of peanut plants compared to those
resulted from P2 treatment. For example, with CO
treatment, plant height and dry weights of stems
in the first growth season were (43.45 and 44.87
cm) and (17.95 and 20.69 g) with the treatments
of P2 and P3, respectively. The highest response
of peanut vegetation growth parameters to P3
compared to those observed with the treatment of
P2 may be resulted from the greater biomass and
herbs of both straw and leaves at growth period
(70-80 days) compared with that at earlier growth
period (30-40 days) which resulted in high uptake
of P as mentioned before by Hammad (2019).

More increases in plant height (cm), number
of branches per plant and dry weights (g plant')
of both stems and leaves of peanut plants were
found when P was applied in three doses (one
as soil and two as foliar applications at 30-40
and 70-80 days) represented in P4 treatment,
where this treatment reduced the added dose of
P as soil application compared with those in the
other P treatments (P1, P2 and P3) (Table 3). In
this respect, Hammad (2019) pointed out that P
applications efficiency in four doses was higher
than that found when it was applied on one, two
or three doses on vegetation growth parameters of
common bean plants. These findings mean that,
to increase the efficiency of P fertilization, foliar
applications should be performed on many doses
at different growth periods.

Regarding the combined effect of compost and
P applications on vegetation growth parameters of
peanut plants, data in Table 3 show the significant
increases in the estimated growth parameters of
peanut in two growing seasons compared with
their individual applications. These increases are
due to improve of soil properties and its content
of available macro and micro nutrients as a result
of compost application (Abou Hussien et al., 2017
and Mahmoud 2017). Also, Emam (2018) and
Tanatwy et al. (2019) pointed out that efficiency
of P fertilizer was increased when P was added
in combination with farmyard manure. Other
studies added that, organic manures applications
of different sources increased soil P availability
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and efficiency of P fertilizer (El-Meselawe, 2014
and Hammad, 2019).

Peanut yield

Data of peanut yield and its components as
affected by compost and P application time and
method under sandy soil conditions are presented
in Table 4. Data showed that, peanut yield and its
components, i.e. number of pods per plant, weight
of 100 pods (g) and yields of pods and seeds
(ton ha'), significantly increased by individual
application of compost. For example, increasing
rate of added compost from 0 (CO) to 14.28 (C4)
ton ha'' resulted in increasing of number of pods
per plant from 26.06 to 33.76with relative change
of 22.8 % in the first growing season and from
26.86 to 34.01 with relative change of 21.0 % in
the second growing season. Also, weight of 100
pods (g) was significantly affected by application
of compost, where the highest weight of 100
pods was resulted from the high application rate
of compost (C4). This trend may be cleared from
the average weights of 100 pods of peanut plant
of second growing season, where these values
were 130.78, 140.67, 149.19 and 155.39 g for
treatments of C1, C2, C3 and C4, respectively.

Yields of peanut pods and seeds as ton ha
also, significantly responded to the increase rate
of added compost. For example, yield of pods
increased from 3.35 ton ha! in treatment of CO to
3.96 ton ha'! in treatments of C1 and achieved the
highest yield (5.18 ton ha') in treatment of C4 in
the first growing season. Data of second growing
season are in accordance with those found in
the first one. Enhancement of peanut yield
and its components are resultedfrom improve
effect of compost on soil quality (Junedi et al.,
2013,Wardah et al., 2014 and Mahmoud, 2017).
Compost application to soil improves soil quality
by improving soil properties such as pH, EC
and nutrient availability (Adriano et al., 2012),
biological properties (Argaw, 2017) and soil
content of plant hormones, that act as stimulant
for plant growth (Hernandez et al., 2009).

Peanut yield and its components were also
significantly increased by P applications in two
method (foliar and soil) at different times of
growth. Data revealed that, foliar application of P
at 30-40 days (P2) and 70-80 days (P3) separately
and at both times (P4) resulted in an increase of
peanut yield and its components compared with
sole soil application (P1). This trend may be
obvious from average values of seed yield of the
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TABLE 4. Effect of compost addition and phosphorus application (time and method) on peanut yield in sandy
soil at harvest stage

Treatments Number of pods/  Weight of 100 pods  Yield of pods ton/  Yield of seeds ton/
plant (€3} ha ha
Compost P(B)
() Season1 Season2 Season1 Season2 Season1l Season2 Seasonl Season 2
P, 24.96 25.92 124.80 124.87 3.11 3.24 1.50 1.51
P, 25.99 26.84 126.76 128.77 3.29 3.45 1.60 1.76
€ P, 26.42 26.94 130.00 132.63 3.43 3.57 1.69 1.84
P, 26.87 27.75 133.19 136.85 3.58 3.80 1.77 2.04
Average 26.06 26.86 128.69 130.78 3.35 3.51 1.64 1.79
P, 26.92 27.52 135.32 137.59 3.64 3.78 1.80 2.03
P, 28.56 28.66 138.21 140.30 3.94 4.02 1.95 2.16
¢, P, 28.98 29.85 139.75 141.20 4.05 421 2.02 227
P, 29.50 30.80 142.05 143.59 4.19 442 2.10 241
Average 28.49 29.21 138.83 140.67 3.96 4.11 1.97 222
P, 29.94 30.88 144.46 145.70 4.32 4.50 224 2.55
P, 31.60 31.96 145.34 148.28 4.59 4.74 2.51 292
< P, 32.13 32.93 147.69 151.14 4.74 4.97 2.69 3.09
P, 32.90 33.83 148.52 151.65 4.88 5.13 3.03 3.20
Average 31.64 32.40 146.50 149.19 4.64 4.83 2.62 2.94
P, 32.66 32.80 150.05 152.51 4.90 5.00 3.19 3.23
P, 33.02 32.93 152.95 154.80 5.05 5.10 3.40 3.35
€ P, 34.40 34.81 154.04 156.91 5.30 5.46 3.78 3.64
P, 34.97 35.50 156.55 157.22 5.47 5.58 3.92 3.96
Average 33.76 34.01 153.40 155.36 5.18 5.28 3.57 3.55
Average P1 28.62 29.28 138.66 140.17 3.99 4.13 2.18 2.33
Average P2 29.79 30.10 140.82 143.04 4.22 433 2.37 2.55
Average P3 30.48 31.13 142.87 145.47 438 4.55 2.55 2.71
Average P4 31.06 31.97 145.08 147.33 4.53 4.73 2.71 2.90
A 0.1182 0.0730 0.3406 0.2717 0.0049 0.0058 0.0078 0.0053
Lg]gsat B 0.1156 0.0501 0.8065 0.2733 0.0130 0.0018 0.0111 0.0076
AB 0.2312 0.1002 1.613 0.5466 0.026 0.0036 0.0222 0.0152
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second growing season, where these values were
2.33, 2.55, 2.71 and 2.91 ton ha’ for treatments
of P1, P2, P3 and P4, respectively. Therefore, the
relative changes (RC %) of the average yields of
peanut seeds with the treatments of P2, P3 and P4
compared with the data at P1 were 9.44, 16.31 and
24.46 %, respectively. This trend was found with
foliar application of P at all compost applications.

Regarding the effect of time of foliar
application, data in Table 4 show that application
period of P as foliar application significantly
increased peanut yield and its components, where
the highest yield was achieved in the treatment
P4 where P was applied in three doses (first dose
was as soil application and second and third were
as foliar applications at periods of 30-40 and
70-80 days, respectively) followed by treatment
P3 where foliar application was performed at
period of 70-80 days. Treatment P2 where foliar
application was performed at period of 30-40
days achieved lowest yield of peanut among
foliar application treatment, however it was
significantly higher than that of P1 where all P
dose was added as soil application. These results
suggest that foliar application of P in combination
with soil application increased peanut yield.
These results may be due to lower P solubility in
soil application treatment (Al Harbi et al., 2013).

Results in Table 4 also, showed that
combinedapplication of compost and P had a
significant increase effect on seeds yield of peanut
and its components. These increases compared to
those found with the single treatments of P and
compost are mainly due to improve effect of
compost on soil properties, nutrient availability
and plant growth (Elgezery, 2016, Mahmoud,
2017 and Emam, 2018).

Figure 1 showed that components of peanut
yield as percentage, i.e. seeds weight, peels
weight and empty pods were affected by the
studied treatments of compost and P.  For
example, seedsweight percentage of total yield
increased with increasing rate of added compost.
Increasing rate of added compost from 0 (C1) to
14.28 (C4) ton ha'! resulted in increasing seed
weight percentage from 61.06 to 77.69 % on
average of both growing seasons. Opposite trend
was found with both peels weight and empty pods
percentages. Empty pods percentage decreased
from 11.60 to 3.20 %with increasing rate of added
compost from 0 to 14.28 ton ha'. These findings
mean that, organic manure application increase
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nutrient availability, soil fertility and improve soil
physical conditions of root zone which finally
increase peanut yield and quality (Xiaobing et al.,
2017).

Time and method of P fertilizer application
alsoaffected percentage components of peanut
yield (Fig. 1). At the same application rates of
compost, different methods of P application
showed wide wvariation in their effect on
percentage of peanut yield components. Foliar
application of P plus soil application increased
seed weight percentage (%) compared to that
found in soil application alone. Also, time of foliar
application affected seed weight, peels weight
and empty pods percentages. The maximum seed
weight percentage was found when P appliedin
three doses (P4) followed by application at 70-80
days (P3) while treatment P2 recorded the lowest
values of seed weight percentage among foliar
application treatments. Phosphorus application in
foliar spraying method increase P use efficiency
and its uptake by plants, which enhance using of
nutrients and assimilates and increase number of
filled pods and seed yield (Karma, 2010). Zoz
et al. (2018) and Mekdad (2019) reported that P
played an important role in increasing pod and
seed yield of peanut.

Seed content of N, P and K

Result of effect of compost application in
relation with both time and application method
of P on peanut seed’s content of N, P and K are
shown in Table 5. Data reveled that application
of compost to sandy soil significantly increased
seed contents (%) of N, P and K. Maximum
concentration of N,P and K was obtained in
treatment C4 (14.28 ton compost ha')while the
lowest was observed in treatment CO (without
compost application). Nitrogen concentration
followed by K concentration in peanut seeds was
higher than P. AbouHussien et al. (2019) reported
that compost application to soil increased soil
content of available macro and micro nutrients
as well as nutrients uptake by growing plants.
Increased uptake of nutrients upon application
of compost is mainly due to effect of compost on
soil physical, chemical and biological properties
which increase nutrients availability and finally
their uptake by plants (Wardah et al., 2014 and
Emam, 2018).

Regarding the effect of time and method of
P application on peanut seed’s concentration
of N, P and K as recorded in Table 5 it may be
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Fig. 1. Mean values of peanut yield components as percentages (%) as affected by compost addition and phosphorus
application (time and method) in sandy soils at harvest stage

observed that, under all compost treatments, foliar
application of P plus soil application resulted in
a significant increase of nutrients concentrations.
For example, average concentrations of N with
all compost rates in the first growing season
were 4.22, 427, 4.35 and 4.43 % for treatments
of P1, P2, P3 and P4, respectively, where the
relative changes of their concentrations were
1.78, 3.79 and 4.90 % for the treatments of P2,
P3 and P4 compared with the date of P1. Similar
trend was observed for P and K concentrations
in both growing seasons. These results suggest
that foliar application of P was more efficient
than soil application especially when it was
dividedinto three doses (P4). Foliar application of
P assure more solubility to plant compared to soil
application where P is subjected to precipitation
by reacting with soil components (Shete et al.,
2018). Enhanced P sutability by foliar application
resulted in better peanut growth and better use of
assimilation which finally resulted in more uptake
of nutrients (Karma, 2010).

Oil and protein content

Data of seed’s content of oil and protein are
shown in Table 6. Both oil and protein contents
and yield were significantly increased by the
studied treatments of compost and P application.
Increasing rate of added compost from 0 (C1)
to 14.28 ton ha! (C4) increased protein and oil
yield from 414.8 and 637.0 to 1028.9 and 1755.2
kg ha’!, respectively. Radwan and Awad (2002)
reported that organic amendments application to
sandy soil increased peanut yield and its content
of protein and yield.

Data in Table 6 also revealed that P treatments
(method and time of application) significantly
increased peanut content of oil and protein, where
maximum yield of oil and protein was observed
in treatment of P4, while the lowest value was
observed in treatment of P1. Split application of
foliar P fertilization enhanced its use efficiency by
plants (Hammad, 2019), which finally resulted in
an increase of peanut yield and content of oil and
protein (Karma et. al., 2017).
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TABLE 5. Effect of compost addition and phosphorus application (time and method) on N, P and K concentrations in
peanut seeds in sandy soils

Nitrogen Potassium
Treatments concentration Phospho.rus concentration
% concentration % %
Compost(4) P (B) Season 1 Season 2 Season 1 Season 2 Season 1 Season 2
P, 3.95 4.01 0.64 0.70 0.68 0.73
P, 4.02 4.09 0.68 0.74 0.74 0.78
< P, 4.07 4.15 0.67 0.76 0.77 0.82
P, 4.16 4.24 0.70 0.79 0.79 0.85
Average 4.05 4.12 0.67 0.75 0.75 0.80
P, 4.13 4.18 0.69 0.75 0.78 0.86
P, 4.17 4.25 0.72 0.77 0.81 0.86
< P, 424 4.29 0.74 0.78 0.83 0.88
P, 438 4.47 0.73 0.80 0.82 0.90
Average 423 4.30 0.72 0.78 0.81 0.88
P, 4.29 4.38 0.75 0.79 0.82 0.87
P, 4.32 4.41 0.78 0.82 0.83 0.89
= P, 441 4.52 0.81 0.84 0.85 0.89
P, 4.45 4.60 0.81 0.83 0.85 0.90
Average 437 4.48 0.79 0.82 0.84 0.89
P, 4.49 4.62 0.81 0.87 0.88 0.90
P, 4.57 4.66 0.83 0.84 0.91 0.93
< P, 4.66 4.76 0.83 0.89 0.93 0.96
P, 471 4.99 0.86 0.91 0.95 0.98
Average 4.61 4.76 0.83 0.88 0.92 0.94
Average P1 422 4.30 0.72 0.78 0.79 0.84
Average P2 4.27 4.35 0.75 0.79 0.82 0.87
Average P3 435 4.43 0.76 0.82 0.85 0.89
Average P4 443 4.58 0.78 0.83 0.85 0.91
A 0.0197 0.0249 0.0070 0.0075 0.0153 0.0124
LSD at 0.05 B 0.0177 0.0325 0.0140 .00294 0.0181 0.0138
AB 0.0354 0.065 0.028 0.00588 0.0362 0.0276
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TABLE 6. Effect of compost addition and phosphorus application(time and method) on peanut seeds content from
protein and oil (as % and kg/ha) in sandy soils

Treatments Seeds content from protein Seeds content from oil
Protein as % Protein as kg/ha Oil as % Oil as kg/ha
Co;l:;ost P(B)

Season1 Season2 Seasonl Season2 Seasonl Season2 Seasonl Season 2

P, 24.69 25.06 371.2 378.5 37.61 38.28 565.5 578.2

P, 25.13 25.56 401.6 449.0 38.17 38.72 610.0 680.2

< P, 25.44 25.94 429.4 476.3 39.31 39.91 663.5 732.9

P, 26.00 26.50 459.1 540.8 40.39 40.80 713.2 832.6

Average 2531 25.77 414.8 460.3 38.87 39.43 637.0 704.2

P, 25.81 26.13 464.8 530.5 41.18 4233 741.7 859.4

P, 26.06 26.56 508.7 573.8 42.29 42.88 825.5 926.3

¢, P, 26.50 26.81 535.1 609.8 43.07 43.75 869.7 995.0

P, 27.38 27.94 576.1 673.3 44.45 44.60 935.2 1074.7

Average  26.44 26.86 520.6 595.9 42.75 43.39 841.8 962.7

P, 26.81 27.38 601.3 699.1 44.67 44.86 1001.9 1145.4

P, 27.00 27.56 678.8 803.6 45.13 45.42 1134.6 1324.4

< P, 27.56 28.25 742.2 871.9 45.76 46.12 1232.3 1423.4
P, 27.81 28.75 841.4 921.2 46.31 46.68 1401.1 1495.7

Average  27.30 27.98 714.9 822.6 45.47 45.71 1190.8 1345.6

P, 28.06 28.88 894.7 934.1 48.15 48.72 1535.3 1575.8

P, 28.56 29.13 970.8 975.6 48.57 49.20 1651.0 1647.8

€, P, 29.13 29.75 1102.3 1082.2 49.33 50.03 1866.7 1819.9
P, 29.44 31.19 1153.5 1234.8 50.48 51.37 1977.8 2033.7

Average  28.80 29.73 1028.9 1053.9 49.13 49.83 1755.2 1766.5
Average P1 26.34 26.86 583.00 635.55 42.90 43.55 961.10 1039.70
Average P2 26.69 27.20 639.98 700.50 43.54 44.06 1055.28 1144.68
Average P3 27.16 27.69 702.25 760.05 44.37 44.95 1158.05 1242.80
Average P4 27.66 28.60 757.53 842.53 45.41 45.86 1256.83 1359.18
A 0.1242 0.1839 3.0696 4.6504 0.0508 0.0753 2.8452 1.9462

lelgsat 0.2154 0.0839 5.9168 4.0986 0.0950 0.1245 5.5954 4.3544
AB 0.4308 0.1678 11.8336 8.1972 0.19 0.249 11.1908 8.7088
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