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Abstract: The current investigation was carried out at Qaha Vegetable Research Farm (Qalubia Governorate),
Horticulture Research Institute, Agriculture Research Center (A. R. C.), Egypt, during the two consecutive winter
seasons of 2017/2018 and 2018/2019 to study the influence of some phosphorus sources; mono potassium phosphate
(MKP) (KH,PO,) at 3 and 6 g /L, mono ammonium phosphate (MAP) (NH4H,PO,) at 5 and 10 g /L, urea phosphate
(UP) [CO (NH3),PO,] at 5 and 10 g /L and calcium superphosphate (SP) at 10 and 20 g /L on growth, dry seed yield
and its components as well as the chemical constituents of pea (Pisum sativum L.) cv. Master B. The experiment
was arranged in a randomized complete block design with three replications. Seeds were sown on the 2™ week in
October during the two winter seasons. The results mentioned that all foliar spraying with phosphorus sources
significantly increased vegetative growth characteristics, dry seed yield and its components and chemical
constituents in dry seeds as well as seed quality. Whereas, the superior treatment was obtained by foliar spraying
with mono ammonium phosphate (MAP) at 5 or 10 g /L which markedly improved most of the studied characters
and led to high a significant increased of all studied parameters under these conditions followed by foliar spraying
with mono potassium phosphate (MKP) at 3 or 6 g /L, as compared with the other treated or the control calcium
superphosphate (SP).
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1. Introduction or Calcium and Magnesium phosphate insoluble &
Pea (Pisum sativum L.) is one of the winter unavailable for roots). Moreover, some farmers used
vegetables crops. It is considered the most important Phosphoric Acid as a soil fertigation which is so
and popular legume vegetable crops grown in Egypt. difficult applying in furrow irrigation system and use
Pea also is a member of the family Fabaceae. Field it as a foliar on the leaves makes some problems
pea is primarily used for human consumption or as a (dangerous in handling, corrosive the metal sprayer,
livestock feed, has high levels of amino acids, lysine burn the plant's leaves and using SSP or TSP are
and tryptophan, which are relatively, low in cereal logging the sprayer's nozzle.
grains; it contains approximately 21-25 % protein and Phosphorus is necessary for plant physiological
high carbohydrates, Blaine and Gregory (2009). processes such as photosynthesis, transfer of energy
Farmers used to apply the phosphate element in within the plant synthesis and breakdown of
the form of super phosphate SSP (15.5% P,0s) or carbohydrates. Also, phosphorus plays an important
triple phosphate TSP (48% P,0s) as basic fertilizers role in sugar production and contributes in the being of
which are takes a time to be available for the plants, nutrients essential for growth. Foliar spraying of
As much as 90% of the P fertilizer applied in one year phosphorus compounds can affect growth and sucrose
is retained in an insoluble form that is not available to percentage in plant roots, but concentration of spray
the plants. Most soils contain substantial reserves of and time of application are critical (John and Jim,
total P but less than 10% of soil P is normally 1980 and California Fertilizer Foundation, 2009).
available for plants use since the remainder is fixed Fabricio et al., (2012)
(Kucey et al., 1989), and also the precipitation of illustrated that foliar application with phosphorus
phosphors in the alkalized soil (pH<8) by reacting of common bean increased growth characteristics i.e.

with many cations such as Magnesium, Calcium, Iron
and Manganese to form precipitation salts i.e. [ron+++
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root dry weight, shoot dry weight, and root to shoot
ratio and chemical compounds concentration of N, K,
Mg, B, Cu, Mn and Fe in shoot tissues. Mauro et al,
(2005) found that foliar application with phosphorus
increased sugar beet photosynthesis (chlorophyll a, b
and carotenoid). Moreover, Fageria et al, (2009)
pointed out that foliar application with phosphorus
increased phytohormones and amino acids content.

Nowadays, there are new phosphorus fertilizers
such as mono potassium phosphate (MKP) (KH,POy,),
mono ammonium phosphate (MAP) (NH4H,PO,) and
urea phosphate (UP) [CO (NH3),PO,] which are
handling safety, High soluble in water, low pH and
high absorption and penetration through plants leaves.
Since long time that new fertilizers are apply as foliar
spraying.

As for Mono Potassium Phosphate (MKP),
which is a most effective and easily available
fertilizers used in soil and foliar applications. MKP is
the formulation with has the lowest salt index and thus
it considered the best choice of foliar spraying for
many crops (Ankorion, 1998). K is one of the macro
elements required for plants, the main physiological
functions of k are enzymes activation, protein
synthesis, carbohydrate metabolism, osmoregulation,
stomata movement, energy transfer, phloem transport,
cation-anion balance and stress resistance, improves
efficiency of plant water and sugar use for
maintenance and normal growth functions. Potassium
with phosphorus stimulates and maintains rapid root
growth of plants (Restrepo-Diaz et al, 2008; Wang
et al., 2013 and Salami and Saadat 2013).

Concerning with mono ammonium phosphate
(MAP), MAP as a source of P-fertilizer contains N in
the ammonium form (NH,") which encourage the
uptake of phosphorus (PO, ) (Tisdale and Nelson,
1975). According to the theory of anion-cation balance
by (Mengel and Kirkby 1982) indicated that NH;"
acts as cations and PO, acts as anion, therefore,
when plants took up NH," it need to take up PO, in
order to keep the anion-cation balance in plant tissues.
Added to that, MAP contains NH," and PO, in one
compound which increase elements uptake of plants.

Regarding the influence of urea phosphate (UP),
UP is a water soluble fertilizer in crystalline form,
with a high level of purity and a high concentration of
Urea, Ammonia and Phosphorus. It is recommended
that it be used at the beginning of the vegetative

development, when the plant requires large quantities
of phosphorus to form a well developed root system.
Urea phosphate is typically applied as a water-soluble
fertilizer to treat phosphorus deficiency in high pH
soils. UP special composition produces a strong
acidifying effect meant to clean and remove any
encrustation from the fertigation system, as well as to
free trace elements needed by plants from soil
colloidal particles. Its special formula determines a
strong acidifying action that demobilizes the trace
elements in the soil colloids, and helps to keep the
irrigation system clean, preventing any blockage. Urea
can be supplied to plants through the plant foliage
which led to facilitate optimal nitrogen management,
which minimizes nitrogen losses to the environment.
Plants absorb foliar applied urea rapidly and
decompose the urea in the cytosol (Witte et al., 2002).
Also, the beneficial effects of foliar urea applications,
expressed as an increase in yield and an improvement
of crop quality were mentioned in many vegetable
crops (Padem and Yildirim 1996 and Kolota and
Osinska 2001).

Therefore, the main objective of this work was to
investigate the effect of foliar spraying with new kinds
of foliar phosphate fertilizers such as mono potassium
phosphate (MKP), mono ammonium phosphate
(MAP) and urea phosphate (UP) on pea vegetative
growth, dry seed yield and its quality.

2. Materials and Methods

The present investigation was conducted at Kaha
Research Farm, Qaliobia, Horticulture Research
Institute, Agriculture Research Center during the two
successive winter seasons of 2017/ 2018 and 2018/
2019 to study the effect of foliar spraying with
calcium superphosphate (SP), mono potassium
phosphate (MKP), mono ammonium phosphate
(MAP) and urea phosphate (UP) on growth, dry seed
yield and its components, seed quality and chemical
constituents of pea (Pisum sativum L.) cv. Master B.
The soil type of this experimental field was clay loam.
Soil samples were taken randomly of each year, before
planting at the depth of 30 cm to determine the
physical and chemical analysis of soil which
determined according to (Black, 1965 and Page ef al,
1982). The physical and chemical analyses of soil are
shown in Table (1).

Table (1): Physical and chemical analysis properties of the experiment soil.

Soluble cations (M/L) | Soluble anions (M/L Macro elements (ppm) | Micro elements (ppm)

0,
PH | E.C(dS/m) | CaCOs % e mThvie? [N [K° | CO,2|HCO | CI” [SO7|N__ [P K Fe |[Cu [Zn |Mn
7.7 12.44 3.64 6.13 13.77 116.0]0.20 | - 243 10.3[13.6 |83 6.3 58.6 3.1 6.7 [2.20 [2.21
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The experiment was contained 8 treatments as
following:

T1: Foliar spraying with calcium superphosphate
(SP) at 10 g/L of water (control).

T2: Foliar spraying with calcium superphosphate
(SP) at 20 g /L of water (control).

T3: Foliar spraying with mono ammonium
phosphate (MAP) at 5 g /L of water.

T4: Foliar spraying with mono ammonium
phosphate (MAP) at 10 g /L of water.

T5: Foliar spraying with mono potassium
phosphate (MKP) at 3 g /L of water.

T6: Foliar spraying with mono potassium
phosphate (MKP) at 6 g /L of water.

T7: Foliar spraying with urea phosphate (UP) at
5 g /L of water.

T8: Foliar spraying with urea phosphate (UP) at
10 g /L of water.

The studied treatments were arranged in a
randomized complete block design with three
replicates. The experimental plot area was 11.2 m*and
included 4 ridges each of 0.7 m width and 4 m length.
Seeds of Master B were sown on the 2™ week in
October during the two winter seasons of 2017/2018
and 2018/2019, respectively in hills on one side of
ridges at 10 cm apart. Plants were sprayed three times
at 25, 35 and 45 days after sowing. All required
agricultural managements of pea’s production such as
irrigation, fertilization and pest control of the
experimental area were followed according to the
recommendations of Egyptian Ministry of Agriculture.
Data Procedures:-

1- Vegetative growth characteristics:

Five plants were chosen randomly from each plot
at flowering stages; 50 days after sowing to determine
vegetative growth characteristics such as, plant height
(cm), number of leaves and branches as well as fresh
weight per plant. Plant foliage (leaves, stems and
branches) were dried at 70 C° till constant weight and
then dry weight/plant was evaluated.

2- Dry seed yield and its components:

At harvesting time (120 days after sowing), a
random samples of 5 plants from one row of each
experimental plot were taken to evaluate dry seed
yield and its components; number of seeds /pod, seed
index (100-seed weight (g), dry seed yield/plant,.
Whereas, total dry seed yield per plot were evaluated
as (kg/plot) and then calculated as kg /fed. Shell out%
of dry pods was calculated using the following
equation:

Shell out % = eight of dry seeds . 4

Weight of dry pods
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3- Chemical constituents of pea dry seeds:

Total N, P and K as well as crude protein content
of dry seeds were evaluated. Protein content was
calculated by multiplying N% with 6.25 according to
(A.O0.A.C, 1990). Total nitrogen was determined
according to Pregl (1945) wusing microkildahel
method. Phosphorus was estimated colorimetrically
due to the method described by Murphy and Riley
(1962) as modified by John (1970). Potassium was
determined flame photo-metrically as described by
Brown and Lillelond (1946).

4- Seed germination tests:

Four random samples (100 seed each) from each
treatment were distributed on watered sheets of
filtrated papers and incubated at 25C° for calculating
the following records; germination percentage (%),
germination rate and sprout length (cm). Germination
rate was calculated according to the following
equation;

_(G1xN1) + (G2 x N2) + (Gn x Nn)
G1+G2+Gn

x 100

Germination rate

Where: G= Number of germinated seeds in
certain day, N = Number of this certain day. Sprout
length was taken after germination beginning for 2 day
intervals until finishing the incubation period (14
days).

5- Statistical Analysis:

The obtained data were subjected to statistical
analysis as technique of randomized block design with
three replicates in both growing seasons. All data were
subjected to the analysis of variance according to
(Gomez and Gomez, 1984), and L.S.D values were
used for comparison.

3. Results and Discussion
1- Vegetative growth characteristics:

Concerning with the effect of foliar spraying
with phosphorus fertilizer sources on vegetative
growth characteristics of pea plants, Data in Table (2)
indicated that all tested treatments significantly
enhanced the all growth characteristics expressed as
plant height, number of leaves and branches/plant,
fresh and dry weight/plant compared to the control;
foliar spraying with calcium superphosphate at 10 or
20g/L. It can said that, foliar spraying with mono
ammonium phosphate (MAP) at the rate of 5 or 10 g
/L was the best substance to gave the highest
vegetative growth characteristics followed by foliar
spraying with mono potassium phosphate (MKP) at
the rate of 6g/L.

These results may be attributed to the beneficial
effects of (MAP) which contains N in the ammonium
form (NH,;) which encourage the uptake of
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phosphorus (PO, ) (Tisdale and Nelson, 1975). Also,
(MAP) contains (NH,"” and (PO,”) in one compound
which increase elements uptake of plants. Therefore,
when plants took up NH," it need to take up PO,™ in
order to keep the anion-cation balance in plant tissues.
Added to that, MAP is given in granulated form, but
super phosphate is given in a powder form which is
easily adsorption or fixed on soil complex as
compared with the granulated forms. These results are
in agreement with those obtained by Ismail (2001)
who works on common bean and pointed out that
adding MAP or DAP significantly increased all
vegetative growth characteristics i.e. plant height,
number of leaves and branches/plant, fresh and dry
weight/plant. Mostafa et al., (2018) mentioned that
foliar application with MAP at the two levels (10 and

20 mM) significantly increased the all tested growth
characteristics (i.e., shoot length, number of leaves per
plant, area of leaves per plant, and shoot fresh and dry
weights) of common bean plants compared to the
controls. Also, Abd EI-All (1999) on cauliflower who
indicated that all used of P-sources encouraged plant
growth and the highest growth was found in plants
supplied with MAP or DAP as compared with SP or
GTSP. Moreover, Zennat and Sharma (1990) and
Fontes (1992) all working on tomato and found that
MAP encouraged plant growth. Furthermore, Ismail
and Fayed (2020) on broad bean reported that foliar
spraying with mono potassium phosphate (MKP) at
the rate of 6 g /L significantly increased vegetative
growth characteristics; plant height, number of leaves
and branches/plant, fresh and dry weight/plant.

Table (2): Vegetative growth characters in peas as affected by foliar spraying with phosphorus fertilization
sources during the two seasons of 2017/ 2018 and 2018/ 2019.

" season 4 season
Treatments Plant [No. of |No. of Plant |Plant |Plant |No.of [No. of Plant |Plant

height |leaves/ |branches/ |fresh |dry height |leaves/ |branches/ |fresh |dry

(cm) plant plant wt. (g) |wt. (g) |(cm) plant plant wt. (g) |wt. (g)
T1 44.49 15.00 1.33 20.08 |7.55 51.00 15.66 1.47 17.64 |8.12
T2 48.12 16.33 1.72 20.46 |8.00 55.12 16.42 1.66 21.27 19.33
T3 66.00 19.11 2.55 27.82 1295 |67.13 18.50 2.66 27.74 [12.11
T4 69.22 |20.33 2.66 30.65 |14.97 ]69.18 |[20.17 3.00 32.71 |15.00
TS5 52.66 18.44 2.44 23.53 |11.46 |65.50 18.17 2.12 23.95 [12.11
T6 55.88 18.75 2.00 23.92 ]10.40 |67.50 17.16 2.00 2491 |11.80
T7 62.44 19.67 1.77 27.95 |12.17 |64.66 17.50 1.83 25.87 [12.71
T8 62.88 17.33 2.11 23.38 [10.20 |68.83 17.17 2.21 26.85 [12.13
{;OSSD at 4.10 2.92 1.16 6.87 3.09 3.88 2.65 1.38 6.73 1.81

T1: Foliar spraying with calcium superphosphate (SP) at 10 g/L of water (control). T2: Foliar spraying with calcium
superphosphate (SP) at 20 g /L of water (control). T3: Foliar spraying with mono ammonium phosphate (MAP) at 5
g /L of water. T4: Foliar spraying with mono ammonium phosphate (MAP) at 10 g /L of water. T5: Foliar spraying
with mono potassium phosphate (MKP) at 3 g /L of water. T6: Foliar spraying with mono potassium phosphate
(MKP) at 6 g /L of water. T7: Foliar spraying with urea phosphate (UP) at 5 g /L of water. T8: Foliar spraying with

urea phosphate (UP) at 10 g /L of water.

2- Dry seed yield and its components:
The differences between phosphorus fertilizer
sources; calcium superphosphate (SP), mono

potassium phosphate (MKP), mono ammonium
phosphate (MAP) and urea phosphate (UP) on pea dry
seed yield and its components i.e. number of dry
seeds/pod, dry seed weight/pod, shell out%, seed
index (100-seed weight) and dry seed yield/plant as
well as per fed are presented in Table (3). It is clear
from such data that pea plants sprayed with MAP at
the rate of 5 or 10 g /L significantly increased and
gave the highest dry seed yield components followed
by foliar spraying with mono potassium phosphate
(MKP) at the rate of 6g/L. as compared with the other
sources or foliar or the control; (calcium
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superphosphate at 10 or 20g/L.). This trend was true in
both seasons except shell out% which didn’t affect by
foliar spraying with all phosphorus fertilizer sources in
both seasons. In this concern, (MAP) was considered
the best treatment followed by foliar spraying with
mono potassium phosphate (MKP). The superiority of
(MAP) may be attributed to that (MAP) contains N in
the ammonium form (NH,") which encourage the
uptake of phosphorus (PO, 7).

On the other hand, Mono Potassium Phosphate
(MKP) which is a most effective and easily available
fertilizers used in soil and foliar applications. MKP is
the formulation with has the lowest salt index and thus
it considered the best choice of foliar spraying for
many crops (Ankorion, 1998) Such results are in
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harmony with those obtained by Ismail (2001) on
common bean who illustrated that adding MAP or
DAP significantly increased all dry seed yield and its
components i.e. number of dry seeds/pod, dry seed
weight/pod, shell out%, seed index (100-seed weight)
and dry seed yield/plant as well as per fed. Mostafa et
al., (2018) found that foliar application with MAP at
the two levels (10 and 20 mM) significantly increased
the all tested dry seed yields characteristics [i.e.,
average pod weight, number of pods per plant, pods
weight per plot, dry seed weight per plot and 100-seed

weight] on common bean plants compared to the
controls. Also, Abd EI-All (1999) on cauliflower who
reported that total dry seed yield / fed was increased
by adding P-fertilizer source as DAP compared with
SP or GTSP. Moreover, Ismail and Fayed (2020) on
broad bean mentioned that foliar spraying with mono
potassium phosphate (MKP) at the rate of 6 g /L
significantly increased dry seed yield and its
components; number of dry seeds/pod, dry seed
weight/pod, shell out%, seed index (100-seed weight)
and dry seed yield/plant as well as per fed.

Table (3): Dry seed yield and its components in peas as affected by foliar spraying with phosphorus
fertilization sources during the two seasons2017/ 2018 and 2018/ 2019.

Ist

2nd

season season

Dry Seed Dry Seed

Treatments | No. of seed index Shell Pry seed Pry seed No. of seed index Shell Pry seed Pry seed
seeds/pod | weight 100 out % yield yield seeds/pod | weight 100 out % yield yield
(g/pod) seeds (g/plant | (kg/fed) (g/pod) seeds (g/plant | (kg/fed)
wt. (g) wt. (g)

T1 6.25 1.19 15.63 |77.60 | 11.59 762.3 6.81 1.46 17.63 |78.60 | 15.59 784.2
T2 6.66 1.48 16.11 |78.10 | 12.41 783.1 7.12 1.72 18.00 |80.10 |17.28 800.0
T3 8.14 2.00 17.34 | 81.81 |18.88 971.4 9.25 2.69 20.57 [84.94 120.23 1000
T4 8.33 242 19.57 |84.82 [20.23 1099 9.60 2.77 20.87 [85.32 |22.14 1113.1
TS5 8.25 1.78 17.88 [83.94 |16.44 867.5 8.80 2.26 18.55 [82.60 | 18.48 910.1
T6 8.16 1.97 17.92 [79.80 | 17.00 900.2 8.66 245 18.80 |84.68 |19.26 933.2
T7 7.55 1.89 17.23 182.02 | 17.69 839.5 8.14 243 19.88 | 84.06 | 19.04 884.3
T8 8.14 1.98 18.87 |82.51 |18.1 873.5 8.55 2.54 20.00 |84.51 |19.10 900.0
{)JOSSD at 1.16 1.08 2.24 N.S [3.59 55.2 0.93 0.41 2.14 N.S |2.57 61.1

T1: Foliar spraying with calcium superphosphate (SP) at 10 g/L of water (control). T2: Foliar spraying with calcium
superphosphate (SP) at 20 g /L of water (control). T3: Foliar spraying with mono ammonium phosphate (MAP) at 5
g /L of water. T4: Foliar spraying with mono ammonium phosphate (MAP) at 10 g /L of water. TS: Foliar spraying
with mono potassium phosphate (MKP) at 3 g /L of water. T6: Foliar spraying with mono potassium phosphate
(MKP) at 6 g /L of water. T7: Foliar spraying with urea phosphate (UP) at 5 g /L of water. T8: Foliar spraying with

urea phosphate (UP) at 10 g /L of water.
3- Chemical constituents of pea dry seeds:

With regard to the effect of P-fertilizer source.
i.e. calcium superphosphate (SP), mono potassium
phosphate (MKP), mono ammonium phosphate
(MAP) and urea phosphate (UP) on pea dry seed
content from N, P, K and crude protein% and its
uptake, data in Table (4) obviously revealed that plants
supplied with MAP at the rate of 5 or 10 g /L
contained higher N, P and K% and its uptake of pea
seeds as well as crude protein% followed by foliar
spraying with mono potassium phosphate (MKP) at
the rate of 6g/L. than of those supplied with other
sources or the control; (calcium superphosphate at 10
or 20g/L). These results were true in both
experimental seasons. Such increment in N, P and K
content by spraying plants with MAP may be due to
the encouraging effect of the associated ammonium
ions on P-uptake and consequently on N, P and K
content. These results are in agreement with those
reported by Ismail (2001) on common bean who
found that adding MAP or DAP as spraying form
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significantly increased common bean dry seed from N,
P, K and crude protein% and its uptake. Mostafa et
al., (2018) illustrated that foliar application with MAP
at the two levels (10 and 20 m) significantly increased
the all tested from N, P and K%. Also, Abd EI-All
(1999) ) on cauliflower who showed that adding
phosphorus as MAP or DAP gave higher N, P and K
content than that of other source; SP or GTSP.
Moreover, Ismail and Fayed (2020) on broad bean
concluded that foliar spraying with mono potassium
phosphate (MKP) at the rate of 6 g /L gave the highest
values of N, P, K, Zn, B and crude protein content in
dry seeds.

Seed germination tests:

As for the influence of some P-fertilizer sources
application on seed germination tests. i.e. germination
ratio, germination rate (days) and seedling length (cm)
of pea dry seeds, it can be notice from the data Table
(5) that all studied treatments led to significant
enhanced in seed germination ratio, germination rate
and sprout length. It is also mentioned that, foliar
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spraying with MAP at the rate of 5 or 10 g /L gave the experimental seasons. These results are in harmony
highest seed germination tests followed by foliar with those reported by Ismail and Fayed (2020) on
spraying with mono potassium phosphate (MKP) at broad bean reported that foliar spraying with mono
the rate of 6g/L. as compared with those supplied with potassium phosphate (MKP) at the rate of 6 g /L gave
other sources or the control; (calcium superphosphate the highest values of germination ratio, germination
at 10 or 20g/L). These results were true in both rate and sprout length.

Table (4): N, P, K, Crude protein and Carbohydrates (%) of dry pea seeds as affected by foliar spraying with
phosphorus fertilization sources during the two seasons2017/ 2018 and 2018/ 2019.

*'Season 4 Season
Treatments | N P K Crude Carbo- N P K | Crude protein | Carbo-

(%) | (%) | (%) |protein (%) |hydrates (%) |(%) |(%) | (%) |(%)s hydrates (%)
T1 2.3710.46|1.14 | 14.81 12.44 2.04 10.411.03 |12.75 12.16
T2 2.70 {0.75]1.98 | 16.87 13.10 1.95(0.67 |1.72 | 12.18 13.05
T3 3.4710.99(2.67 |21.68 16.81 3.24 (0.90 | 2.46 |20.25 17.49
T4 3.80 |1.04|2.70 |23.75 16.32 3.37 [0.972.83 |21.06 16.00
T5 3.2310.79|2.45 |20.18 14.85 3.11 {0.64|2.34 |19.43 15.90
T6 3.2710.84|2.62 |20.43 15.63 3.21 (0.72{2.81 | 19.44 15.33
T7 2.840.77(2.45 | 17.75 14.18 2.87 10.76 |2.23 | 17.94 14.00
T8 3.3910.82(2.59 |21.17 14.50 2.9110.812.35|18.18 14.45
{;OSSD at 0.37 {0.15]0.28 | 1.85 1.35 0.26 {0.33|0.11 | 2.07 1.78

T1: Foliar spraying with calcium superphosphate (SP) at 10 g/L of water (control). T2: Foliar spraying with calcium
superphosphate (SP) at 20 g /L of water (control). T3: Foliar spraying with mono ammonium phosphate (MAP) at 5
g /L of water. T4: Foliar spraying with mono ammonium phosphate (MAP) at 10 g /L of water. TS: Foliar spraying
with mono potassium phosphate (MKP) at 3 g /L of water. T6: Foliar spraying with mono potassium phosphate
(MKP) at 6 g /L of water. T7: Foliar spraying with urea phosphate (UP) at 5 g /L of water. T8: Foliar spraying with
urea phosphate (UP) at 10 g /L of water.

Table (5): Germination ratio (%), germination rate (days) and seedling length (cm) of dry pea seeds as
affected by foliar spraying with phosphorus fertilization sources during the two seasons2017/ 2018 and 2018/
2019.

"' season n season
Treatments | Germination Germination Sprout Germination Germination Sprout

ratio% rate (days) length (cm) | ratio% rate (days) length (cm)
T1 77.1 6.62 22.4 76.9 6.60 22.9
T2 86.7 4.41 33.6 87 4.34 34.6
T3 84.1 4.86 31.2 84.1 4.75 31.8
T4 84.4 4.55 31.8 84.6 4.50 32.5
T5 83.3 5.54 28 83.7 5.48 28.8
T6 83.3 5.03 28.5 83.7 4.94 29.1
T7 82.2 5.53 26.5 82.6 547 27.3
T8 81.9 5.63 27 82.3 5.57 27.7
{;OSSD at 0.96 0.30 0.65 0.82 0.23 0.47

T1: Foliar spraying with calcium superphosphate (SP) at 10 g/L of water (control). T2: Foliar spraying with calcium
superphosphate (SP) at 20 g /L of water (control). T3: Foliar spraying with mono ammonium phosphate (MAP) at 5
g /L of water. T4: Foliar spraying with mono ammonium phosphate (MAP) at 10 g /L of water. TS: Foliar spraying
with mono potassium phosphate (MKP) at 3 g /L of water. T6: Foliar spraying with mono potassium phosphate
(MKP) at 6 g /L of water. T7: Foliar spraying with urea phosphate (UP) at 5 g /L of water. T8: Foliar spraying with
urea phosphate (UP) at 10 g /L of water.
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Conclusion

As a general recommendation from this study it

can be said that, spraying pea plants with mono
ammonium phosphate ( MAP) at the rate of 5 or 10 g
/L followed by foliar spraying with mono potassium
phosphate (MKP) at the rate of 6g/L were the superior
treatments to obtain the maximum values of vegetative
growth, dry seed yield and its components as well as
chemical constituents in pea dry seeds.

References

1.

Abd EL-All, H.M. (1999). Effect of phosphorus
and some micro nutrients application on
cauliflower production. Ph. D, Thesis, Fac. of
Agric. Moshtohor, Zagazig Univ., Egypt.151 pp.
Ankorion, J. (1998). MKP (monopotassium
phosphate) for foliar fertilization in: proceedings
of the symposium on foliar fertilization; A
Technique to improve production and decrease
pollution, Cairo, Egypt, 10-14, December, pp;
71-84.

0. A. C. (1990). Official Method of Analysis 10™
Association of Official Analytical Chemists. Inc.
USA. Horneck, D. A. and D.

Black, C. A. (1965). Methods of soil analysis
part I- physical and mineralogical properties. A.
S. A. Madison Wise., USA.

Blaine, S. and E. Gregory (2009). Field pea
production. North Dakota State University.
Fargo, p. 2.

Brown, J. D. and O. Lilleland (1946). Rapid
determination of potassium and sodium in plant
material and soil extracted by flam photometry.
Proc. Amer. Soc. Hort. Sci., (48):341- 346.
California, Fertilizer Foundation (2009). For

additional  information:  Plant  Nutrients—
Phosphorus Information compiled by the
Western Plant Health Association 4460,

Duckhorn Drive, Suite a Sacramento, CA 95834
(916) 574 — 9744.

Fabricio, W. A.; V. Faquin; A. K. Lobato; D. P.
Baliza; D. J. Marques; A. M. Abdao; C. E. A.
Bastos and E. M. S. Guedes (2012). Growth,
phosphorus status, and nutritional aspect in
common bean exposed to different soil phosphate
levels and foliar-applied phosphorus forms.
Scientific Research and Essays Vol. 7(25), pp.
Fageria, N. K.; M. P. Barbosa Filho; A. Moreira
and C. M. Guimaraes (2009). Foliar Fertilization
of Crop Plants. National Rice and Bean Research
Center of EMBRAPA, Santo Ant"onio de Goi as,
Brazil, J. of Plant Nutrition, 32: 1044—1064.
Fontes, C. R. (1992). Tomato growth and
phosphorus uptake as affected by sources, rates

68

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

and placement of phosphorus fertilizer. Hort.
Bras.10, Amio, 1992.

Gomez, K.A. and A.A., Gomez (1984).
Statistical procedures for agricultural research
2nd ed. John Wiley and Sons Pab. 139-153.
Ismail, A.Y. (2001). Effect of source and level of
phosphorus fertilizer on yield and quality of
common (Phaseolus vulgaris L.). M.Sc. Thesis,

Fac. of Agric. Moshtohor, Zagazig Univ.,
Egypt.130. pp.
Ismail, A. Y. and A.AM. Fayed (2020).

Response of dry seed yield of Faba bean “Vicia
Faba, L.” to spraying with amino acids, organic
acids, (NAA) growth regulator and micro
nutrients. Alex. J. Agric. Sci. 1:7-16.

John, M.K., (1970). Colormetric determination of
phosphorus in soil and plant material with
ascorbic acid. Soli. Sci., 214-220.

John, N. and A. Jim. (1980). Describes variety
and planting-date tests to participants Sugar beet
Field Day at the university's Mesa farm. (Photo
by Guy Webster.), soils sci., agro. Arizona Agric.
Experiment Station.

Kolota E.; M. Osinska (2001). Efficiency of
foliar nutrition of field vegetables grown at
different nitrogen rates. In: Proc. IC Environ.
Probl. N-Fert. Acta Hort., 563: 87-91.

Kucey, RM.N. and M.E. Leggett, (1989).
Increased yields and phosphorus uptake by
Westar canola (Brassica napus L.) inoculated
with a phosphate-solubilizing isolate of
Penicillium bilaji. Canadian Journal of Soil
Science, 69:425-432.

Mauro G. S.; R. V. Ribeiro; R. F. de Oliveira and
E. C. Machado (2005). The role of inorganic
phosphate on photosynthesis recovery of
common bean after a mild water deficit - Agri
““Luiz de Queiroz’’, Univ, CP 09, Piracicaba, SP,
13418-900 Brazil Plant Science 170:659—-664.
Mengel, K. and E.A., Kirkby (1982). Principles
of plant nutrition. 3 ed. Int. Potash Inst. Bern,
Switzerland.

Mostafa M; R. Ahmed; A. El-Shewy; A.
Mohamed; Seif El-Yazal and Kariman E.S.
Abdelaal (2018). Response of Salt-Stressed
Common Bean Plant Performances to Foliar
Application of Phosphorus (MAP). Nutritional
letters of Natioral science, 72:7-20.

Murphy, J. and J.P., Riely (1962). A modified
single solution method for determination of
phosphate in natural. Anal. Chim. Acta., 29:31-
36.

Padem H. and E. Yildirim (1996). Effect of foliar
fertilizer on yield and yield components of



Nature and Science 2020;18(12)

http://www.sciencepub.net/nature

22.

23.

24.

25.

summer squash (Cucurbita pepo L.). 1st Egypt.-
Hung. Hort. Abstr. Conf. Kafi EI-Sheikh, Egypt.
Page, A. L., R. H. Miller and D. R. Keeney
(1982). Methods of soil analysis. Part (II)
chemical and microbiological properties. A. S. A.
Madison Wisc., USA.

Pregle, E. (1945)." Quantitative organic micro-
analysis" 4th ed. J. Chundril, London.
Restrepo-Diaz, H. M. Benlloch and R.
Femandez-Escobar (2008). Plant water stress and
K starvation reduce absorption of foliar applied
K by olive leaves Hort. Sci, 116: 409-413.
Salami M. and S. Saadat (2013). Study of
potassium and nitrogen fertilizer levels on the
yield of sugar beet in jolge cultivar. Journal of
Novel Applied Sciences, 2(4):94-100.

12/22/2020

69

26.

27.

28.

29.

Tisdale, S. and W. L., Nelson (1975). Soil
fertility and fertilizers. Macmillan. Publ. co. Inc.
New York, 694pp.

Wang, M.; Q. Zheng, Q. Shen and S. Guo
(2013). The critical role of potassium in plant
stress response. International journal of
molecular sciences, 14(4):7370-7390.

Witte C.P.; S.A. Tiller; M.A. Taylor; Davies
H.V. (2002). Leaf urea metabolism in potato.
Urease activity profile and patterns of recovery
and distribution of 15N after foliar urea
application in wild-type and urease-antisense
transgenics. Plant Physiol., 128: 1129-1136.
Zennat, Rizivi and V. K., Sharma. (1990).
Synergistic effect of cyanobacterial and DAP on
tomato yield. Sci. and Culture, 56 (3): 129 -131.



