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ABSTRACT

Two field experiments were carried out at EI-Gemmeiza Agricultural Research Station, EI-Gharbia
Governorate, Egypt during 2019 and 2020 seasons, to find out the proper time of foliar application with Idai
Top Flower(1TF)(9.50% P20s +3.50% Mo). It was applied at the rate of 2 cm¥L once(at squaring start or at
the beginning of flowering or at the peak of flowering) and twice (at squaring start and the beginning of
flowering or at the beginning of flowering and the peak of flowering)compared to the control treatment The
effect of these treatments on boll retention and productivity of cotton cultivar Giza 86 was also evaluated.
The layout of the experiment was a randomized complete blocks design with 4 replicates in both
seasons. The obtained results revealed that foliar feeding with ITF twice(at squaring start and the beginning
of flowering or at the beginning of flowering and the peak of flowering) led to a significant increase in
growth parameters, boll setting and earliness attributes(except boll shedding% which decreased), the open
bolls number plant? and yield of seed cotton feddan* in both seasons as well as boll weight,seed index and
lint% in the second season.The lowest values of these traits in consideration were resulted from the control
treatment with a significant increase in boll shedding percentage. Application of Idai Top Flower(ITF)at a
concentration of 2 cm¥liter twice(at squaring start and the beginning of flowering)or(at the beginning of
flowering and the peak of flowering)was recommended to increase cotton boll retention and productivity
under conditions similar to EI-Gemmeiza location.
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INTRODUCTION

Phosphorus availability is affected by one or more of
pH, clay contents, organic matter, alkalinity and CaCOs
(Khalil, 2013). The adsorbed P by soil was difficult to
release again (Huang, 1998), and becomes unavailable to
the plants, where it is transformed rapidly to tricalcium
phosphate (Miller and Donahue, 1992) and free P reacts
with CaCO; and precipitates as Ca-P comprising non-
soluble P forms (Lindsay et al., 1989). Both dissolved
inorganic and particulate P lost through surface runoff,
subsurface drainage and erosion (O’Conner, 1968) or
leaching as a result of increasing the amount of water
moving through the soil, increasing P concentration and
saturation in solution, decreasing P buffer capacity and
consequently resulted in eutrophication in receiving waters
(Zobischetal., 1994). Fromall P, about 80% moves through
diffusion towards the roots from the soil, where the average
distance for diffusion between P and the root has been found
to be 0.2 mm (Brady and Weil, 2008).

In alkaline soil, the AI(OH)?* in the clay fraction
fixed P (Wild, 1953) and in arid region this category of
fixation is more serious problem. Soils that have a large
quantity of clay, a high Ca?* activity and a large amount of
highly reactive calcium saturated clay reduced the activity
of P (Tisdale et al., 1985). Above pH 7.0 the added P
precipitated by carbonates of calcium and magnesium ions,
and its availability decreases. P diffuses slowly and has a
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high rate of fixation as Fe-P and Al-P in soil (Marcante et
al., 2016).

Soils have propensity to retain equilibrium between
solution P and adsorbed P. Fertilizer requirement is the
amount needed of a nutrient (beyond that the soil supplied
it) to increase growth of plant to a desired or optimum level
(external nutrient requirement). Therefore, applying a
compound as ITF which contains (9.50% P,Os +3.50% Mo)
to achieve maximum plant growth, push cotton plant to
flower and to fix the boll setting and high productivity.

In the plant cells, several important compounds
including the sugar phosphate intermediates of respiration
and photosynthesis, and the phospholipids that make up
plant membranes required phosphorus, where P is an
integral component of these compounds (Taiz and Zeiger,
2010). Energy storage and energy transfer are the two
essential functions of phosphorus, where adenosine di- and
tri-phosphates (ADP and ATP) which used in
photosynthesis and respiration reactions. P is a structural
component of nucleic acids (the genes and chromosomes
building blocks and the heredity essence), nucleotides,
phospholipids, coenzymes, and phosphoproteins and sugar
phosphates to construct cellular membranes (Marschner,
1995). In phosphorylation enzyme activity modifies by P.
Also, P activates proteins, regulates metabolic processes,
cell signaling and division (Dubetz and Bole, 1975).

Phosphorus application as foliar spraying enhances
production (Verma et al., 2018), where plant P uptake is
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relatively less efficient due to its poor solubility in soil
(Hopkins, 2015). Barber (1980 and 1995) calculated that
~92.5% of P provided by diffusion compared with ~2.5%
for mass flow. However, applied P is poorly available to
roots of plant, where it may remain in the surface layer
(Sposito, 2008). Hopkins et al. (2014) reported that in
alkaline soils, the balance lied in favor of COz*
accumulating in soil and preventing pH change from
occurring. Therefore, for alkaline soils the management
strategy is to add relatively higher fertilizer rates of P.

Unlike other micronutrients, the availability of Mo
increases with increases in soil pH. In fact, availability of
Mo within the soil increases one-hundred-fold for every soil
pH unit increase (Gupta, 1997). In alkaline soils,
molybdenum becomes more soluble and is accessible to
plants mainly in its anion form as MoO* (Marschner, 1995;
Mendel and Haensch, 2002). It is an essential trace element
of higher plants required in very small amount as it occurs
in more than 60 enzymes catalyzing diverse oxidation—
reduction reactions (Sauer and Frebort, 2003). They added
that this element has a crucial role in plant nitrogen
metabolism. Molybdenum helps in protein synthesis and
sulfur metabolism. Molybdenum has a positive effect on
formation of carotenoid at its low and adequate levels. It
helps in absorption and translocation of iron in plants
(Marschner, 1995). Molybdenum is required for the
function of a few enzymes involved in redox processes,
when inserted as part of a prosthetic group known as the
Mo-cofactor (Mendel and Haensch, 2002). It is involved in
several enzyme systems including nitrate reductase,
xanthine oxidase, aldehyde oxidase and sulphate oxidase
(Nicholas, 1975). Molybdenum is also required in ascorbic
acid synthesis and is implicated in making iron (Fe)
physiologically available in plants, it plays a part in nitrogen
metabolism as a component of enzymes such as nitrate
reductase and nitrogenase. At the same time, Mo
participates in the metabolism of sulfur, biosynthesis of
plant hormones and catabolism of purine compounds
(Kaiser et al., 2005). Increased molybdenum nutrition may
aid in agricultural plant development and required in very
small amounts and has a narrow range between deficiency
and toxicity (Brent et al., 2005).

Abou Seeda et al. (2020) reported that Mo
availability for uptake by plant is highly dependent upon
growing environmental factors, pH and texture of soil,
organic matter content in soil, water drainage and other
nutrients concentration (mainly oxides such as manganese,
iron, aluminum) present in the soil (Kaiser et al., 2005).

ITF contains (9.50% P20s +3.50% Mo). P and Mo
used as a foliar application to the different plant species for
induction their productivity (Malhotra et al., 2018 and
Steiner et al., 2018). Applying P and Mo to cotton achieved
maximum growth, induced flowering and boll setting with
high productivity (Gebaly, 2013 and Ahmad et al., 2020).

Thus, this study was designed to study the effect of
foliar feeding with ITF (9.50% P»0s +3.50% Mo) at the rate
of 2 cm®/L once and twice compared to the control treatment
(sprayed with tap water) on growth, boll retention and yield
of Egyptian cotton cultivar Giza 86 under conditions of El-
Gemmeiza location.

MATERIALS AND METHODS

Two field experiments were carried out at El-
Gmmeiza Agricultural Research Station, El-Gharbia
Governorate, Egypt during the two growing seasons of 2019
and 2020 to study the effect of foliar feeding with Idai Top
Flower (ITF) at the rate of 2 cm®/L once (at squaring start or
at the beginning of flowering or at the peak of flowering)
and twice (at squaring start and the beginning of flowering
or at the beginning of flowering and the peak of flowering)
compared to the control treatment (sprayed with tap water)
on boll setting and productivity of Egyptian cotton cultivar
Giza 86 (Gossypium barbadense L.).

Active ingredients of ITF are presented in Table 1.

Table 1. Active ingredients of Idai Top Flower (ITF)

Active ingredient %
P20s 9.50
Mo 3.50

Randomized complete blocks design with 4
replicates was used in this experiment, where the following
six treatments were applied:

T1- Untreated (sprayed with tap water) as a control.

T»- Foliar feeding with ITF once at squaring start.

Ts- Foliar feeding with ITF once at the beginning of
flowering.

Ts- Foliar feeding with ITF once at the peak of flowering.

Ts- Foliar feeding with ITF twice at squaring start and the
beginning of flowering.

Te-Foliar feeding with ITF twice at the beginning and the
peak of flowering.

Soil samples represented one layer from 0-30 cm
depth were taken before sowing from the experimental soil
site in each season to determine some soil properties using the
standard methods as described by Estefan et al. (2013) and
the data are presented in Table 2.

Table 2. Properties of the experimental soil of the two
growing seasons 2019 and 2020.

: season
Properties 5019 5000
Mechanical analysis:

Clay % 44.2 45.1
Silt % 33.0 32.6
Sand % 22.8 22.3
Texture class Clayey Clayey
Chemical analysis

pH 8.1 7.9
EC ds/m? 0.99 0.64
Organic matter % 1.40 1.25
CaCOs (%) 1.10 1.00
Total N (mg/100g) 49.00 43.75
Auvailable macronutrients:

P (mg/100g) 1.28 0.96
Exchangable K (mg/100g) 31.0 21.0
Mg (mg/100g) 23 20
Auvailable micronutrients:

Fe (ppm) 12.4 10.7
Mn (ppm) 3.9 31
Zn (ppm) 112 1.20
Cu (ppm) 1.7 0.9
Mo (ppm) 0.07 0.05

Cotton seeds were sown on 10 April in the first
season and on 14™ April in the second season after one cut of
Egyptian clover (Trifolium alexandrinum L.) “berseem”.

In both seasons, the experimental plot area was 14 m?,
(4 m length x 3.5 m width) included 5 ridges of 0.70 m in
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between with hills 25 cm apart with two vigor seedlings hill*

at thinning time to insure 48,000 plants/fed.

Phosphorus fertilizer in the form of ordinary super
phosphate (15.5% P,0:) was applied at the rate of 22.5 kg
P,O, fed? during land preparation. Nitrogen fertilizer was
applied as urea (46% N) at the rate of 45 kg N fed in two
equal portions. First portion was applied after thinning before
irrigation, while the second was applied after 15 days.

Potassium fertilizer in the form of Potasin-P at the
rate of 1 liter fed was applied as foliar application three times
(at squaring stage, flowering start and the top of flowering).

Al cultural practicesi.e., irrigation, control of diseases
and insects, hoeing and harvest were carried out throughout
the two growing seasons as recommended (CRI, ARC).
Studied characters:

I-Growth parameters: At harvesting, five guarded hills
from each plot were taken at random to determine the
following parameters; 1. Plant height (cm): It is measured
from the cotyledonary nodes to the tip of the terminal bud
and 2. Number of fruiting branches plant™.

11. Earliness attributes: From ten representative plants, the
following attributes were determined according to
Richmond and Radwan (1962); 1. Total flowers number
plant™, 2. Total bolls number set plant?, 3. Boll retention
(setting) as percentage of total bolls number set plant™to
total flowers number plant™, 4. Boll shedding percentage
= (100 —boll setting %) and 5. Earliness index (percentage
of first picking).

111, Yield and its contributed parameters: From the above
ten representative plants, the following parameters were
determined; 1. Open bolls number picked plant-1, 2. Boll
weight (g), 3. Lint% (Ginning percentage) as percentage
of lint cotton to seed cotton after ginning, 4. Seed index
(9). Yield of seed cotton fed? in the two pickings was
obtained by picked and weighed seed cotton from each
plot in kilograms, which was subsequently converted to
kentars.

IV. Fiber quality: The following parameters were
determined according to AS.T.M. 2012 at the
laboratories of the Cotton Technology Research Division,
Cotton Research Institute, Agricultural Research Center,
Giza, Egypt; 1- 25 % span length (mm), 2- Length
uniformity ratio (%): It is the ratio of mean fiber length
i.e., 50% span length to upper half mean length i.e., 2.5 %
span length as percentage. Fiber upper half mean length
(mm.) and length uniformity ratio (%) were determined

on digital fibrograph instrument 630, 3- Fineness and
fiber maturity as micronaire reading was determined on
micronaire instrument 675 and 4- Fiber strength was
tested by using Pressley tester and expressed as Pressley
index.

Statistical analysis:

All data were subjected to the statistical analysis as
prescribed by Steel et al. (1997) and the mean values were
compared at 0.05 level of probability using LSD (Waller and
Duncan, 1969).

RESULTS AND DISCUSSION

I-Growth parameters:

The effect of number and application time of ITF on
height of plant at harvesting time and its fruiting branches
number are shown in Table 3. Spraying ITF twice (at the
beginning of flowering and the peak of flowering) produced
the tallest plants (165.23 and 164.30 cm), followed by
spraying once at the top of flowering (163.03 and 162.08
cm) in 2019 and 2020 seasons, respectively. The highest
fruiting branches number plant? (17.08, 16.83 and 16.78 in
the first season; 16.93, 16.73 and 16.63 in the second
season) resulted from foliar spraying with ITF twice at
squaring start and the beginning of flowering, at the
beginning of flowering and the peak of flowering and once
at the peak of flowering at the respective order, without
significant difference. The shortest plants (154.05 and
153.00 cm) with the lowest number of fruiting
branches/plant (14.63 and 14.18) were obtained from the
control in both seasons, respectively.

The positive effect of using two sprays of ITF (9.50%
P,0s +3.50% Mo) on final plant height and its fruiting
branches number may be due to one or more of the following
reasons; 1-The beneficial effect of P fertilization on energy
transformation, metabolic process and root growth resulting
in taller plant and beneficial effects of applied Mo. 2-
Increases in phosphorous availability and the maximized
nitrogen absorption enhanced growth and expansion of cell
(Dohary et al., 2004). 3- The enhancing effect of phosphorus
on photosynthesis, transfer energy, division and enlargement
of cell, formation of root, growth and water use efficiency
(Malhotra et al., 2018) as well as protein synthesis,
protoplasm formation, molecular structure of nucleic acids
DNA and RNA, cell size, cell division and formation of
meristematic tissues (Tisdale et al., 1993).

Table 3. Effect of foliar application with Idai Top Flower (ITF) on cotton growth parameters in 2019 and 2020

seasons.
Treatments Plant height at harvest (cm) Fruiting branches number plant?
2019 season 2020 season 2019 season 2020 season
Ti- Control (spraying tap water) 154.05 153.00 14.63 14.18
To- Spraying ITF at squaring start 162.68 161.22 16.60 16.43
Ts- Spraying ITF at the beginning of flowering. 161.00 161.00 15.73 15.55
Ts- Spraying ITF at the peak of flowering 163.03 162.08 16.78 16.63
Ts- (Tot+ Ta) 159.75 159.55 17.08 16.93
Te- (Ta+ Ta) 165.23 164.30 16.83 16.73
LSD at 0.05 1.27 2.34 0.42 0.46

Uchida (2000) added that phosphorus plays an
important role in pyridoxal formation which is necessary for
chlorophyll biosynthesis and conversion carbon dioxide to
sugar. 4- The positive effects of phosphorus on the availability
of Mo may be play an important role on increasing the
activities of many selected enzymes and carrier of phosphorus

in the plant (Marschner, 1995), including nitrate reductase,
xanthine dehydrogenase, aldehyde oxidase and sulfite
oxidase. 5- Data in this study indicated Idai Top Flower
increases sympodial branches in an acropetal pattern so,
where height of plant was more, number of sympodial
branches per plant was also more (Table 3). Molybdenum
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also participates as a co-factor of nitrogenase responsible for
biological nitrogen fixation as the deficiency of this element
causes a reduction of nitrogen fixation (Bambara and
Ndakidemi, 2010). The role of Mo as a metal component of
some enzymes that catalyze nitrogen function, nitrate
assimilation and reduction was reported (Liet al., 2013).
Inorganic N conversion in form of nitrate to nitrite catalyzed
by Mo (Mokhele et al., 2012).

Molybdoenzymes play vital role in catalyzing
oxidation-reduction reactions taking place within cycles of
the carbon, nitrogen, and sulfur in plants. Mo uptake takes
place through transporters located within plant roots, either
through phosphate-phosphorus transporters (Datta et al.,
2011) or sulfate transporters (Broadley et al., 2012). Plant
molybdoenzymes can be broken down to those involved in
nitrogen reduction and assimilation [i.e., nitrate reduction
(nitrate reductase; NR), nitrogen fixation (nitrogenase),
purine catabolism (xanthine dehydrogenase/oxidase; XDH),
abscisic acid (ABA) and indole-3 acetic acid (IAA) synthesis
(aldehyde oxidase; AO)] and sulfur metabolism (sulfite
oxidase; SO).

Alkaline soil pH (Table 2) allows Mo to adsorb
readily to cations such as calcium, sodium, potassium, and
magnesium. This process increases the available Mo
concentrations for immediate uptake by plant and losses of
Mo through leaching (Kaiser et al., 2005). The Mo absence
promotes accumulation of nitrates and indicates less
assimilation of nitrogen by the plants. However, nitrates
reduction to ammonium (NH4*) is necessary to support the
organic compounds and proteins synthesis in plants (Steiner
et al., 2018). Application of Mo reduces the concentration of
nitrate in leaves and improves the assimilation of N in plants
(Resende et al., 2010).

In general, Mo concentration between 0.1 and 3.0 mg
kg? is considered adequate for normal growth of plants.
Deficient plants showed leaf concentrations between 0.01 and
0.1 mg kg (Tedesco et al., 1995). Data presented in Table 2
indicated that the experimental soil is clayey in texture,
alkaline in reaction and containing amounts of CaCOs3
ranging from 1.0 to 1.1 %. It had low salinity. The values of
P ranged between 0.96-1.28 mg/100 g soil, where these

values are above and less the critical level (1.2-2.7 mg/100 g
soil) in the first and second seasons according to Ankerman
and Large (1974). Concerning the amount of available soil
Mo, it ranged between (0.05-0.07 ppm) where these values
are less than the critical level range of (0.1-0.2 ppm) according
to Sillanpaa (1982).

In this respect, Gebaly (2013) found that comparing
with the control, spraying molybdenum (Mo) at 0.8 g L™
insignificantly affected plant height and its fruiting branches
number in both seasons. Ahmad et al. (2020) found that
phosphorous application significantly increased height of
plant and number of nodes plant™. Ali et al. (2020) added that
phosphorous availability reduction resulted in reducing the
growth and inhibits dark green leaves of cotton plant.
I1-Earliness attributes:

Table 4 indicated significant differences for total bolls
and flowers numbers plant?, boll setting, boll shedding and
earliness percentages in both seasons due to ITF treatments.
In the first season, spraying with ITF twice (at squaring start
and the beginning of flowering) produced highest total bolls
number set/plant (24.53), boll setting% (83.16%) and
earliness (66.73%), followed by sprayed twice (at the
beginning of flowering and the peak of flowering) where the
respective values were (23.63, 78.02% and 62.68%) for total
bolls number set/plant, boll setting% and earliness% with
significant difference between these two treatments. Also,
these two treatments significantly decreased boll shedding%
and recorded the lowest boll shedding% (16.84% and
21.98%), respectively. In the second season, spraying with
ITF twice (at the beginning of flowering and the peak of
flowering) produced highest total bolls number set/plant
(18.83), boll setting% (73.48%) and earliness % (67.21%),
followed by that sprayed twice (at squaring start and the
beginning of flowering) where the respective values were
(17.96, 71.05% and 65.38%). Also, these two treatments
significantly decreased boll shedding% and recorded the
lowest boll shedding% (26.52% and 28.95%), respectively. In
both seasons, the highest boll shedding% and the lowest
values of total flowers number plant?, total bolls number set
plant™, boll setting and earliness percentages were resulted
from untreated plants (the control).

Table 4. Effect of foliar application with Idai Top Flower (ITF) on cotton earliness attributes in 2019 and 2020

seasons.
Total flowers  Total bolls number Boll setting Boll shedding Earliness

Treatments number plant? set plant? % % %

Season 2019
Ti- Control (spraying tap water) 28.36 17.75 62.62 37.38 52.05
To- Spraying ITF at squaring start 28.92 20.85 72.15 27.85 58.05
Ts- Spraying ITF at the beginning of flowering. 33.73 22.15 65.73 34.27 53.53
Ts- Spraying ITF at the peak of flowering 31.95 22.85 7154 28.46 56.93
Ts- (To+ Ta) 29.50 24.53 83.16 16.84 66.73
Te- (Ta+ Ta) 30.29 23.63 78.02 21.98 62.68
LSD at 0.05 1.40 0.58 2.18 2.18 1.28
Treatments Season 2020
Ti- Control (spraying tap water) 23.49 14.48 61.68 38.32 57.40
To- Spraying ITF at squaring start 25.53 16.92 66.29 33.71 64.18
Ts- Spraying ITF at the beginning of flowering. 25.24 16.19 64.15 35.85 62.64
Ts- Spraying ITF at the peak of flowering 25.68 16.46 64.10 35.90 63.71
Ts- (Tot+ Ta) 25.28 17.96 71.05 28.95 65.38
Te- (Ta+ Ta) 25.62 18.83 73.48 26.52 67.21
LSD at 0.05 0.39 0.37 0.55 0.55 1.52

The positive effect of spraying ITF twice (9.50%
P,Os +3.50% Mo) on earliness measurements is mainly due
to; Its constituents of P and Mo, P helps hasten maturity
(Malhotra et al., 2018). P and Mo may prevent leaves

senescence and thus prolonged photosynthesis and carbon
fixation resulting in decreasing boll shedding (Bronson et
al., 2001). Phosphorus diverts the plant toward the
reproductive phase through its vital role in cell division, cell

1034


http://www.scielo.org.co/scielo.php?script=sci_arttext&pid=S0120-28122018000100073#B9
http://www.scielo.org.co/scielo.php?script=sci_arttext&pid=S0120-28122018000100073#B19

J. of Plant Production, Mansoura Univ., Vol. 12 (9) September, 2021

elongation and stimulate early flowering which was
reported (Singh, 2003). Chiles and Chiles (1991) reported
that the promotive effect of increased rate of phosphorus on
earliness% may be detected through an alteration of the
nitrogen balance of cotton plant that led to early maturity of
cotton plant. An increase in sympodial branches may result
in more bolls plant?, where superior fruiting branches
number were noted with these two treatments, but
significantly lower fruiting branches number were noted
from control (Table 3). Phosphorus generally increased the
availability of Mo. This increase in Mo availability may be
in part to the reduced adsorption of Mo by soil when P is
applied. In this respect, it was reported that phosphorus is
essential for cell division, development of meristematic
tissue and causing a stimulating effect on the number of
floral buds and bolls per plant. Lower phosphorous
availability in cotton crop affects the development of flower
buds (Dohary et al., 2004). Gebaly (2013) reported that
spraying molybdenum (Mo) at 0.8 g L* significantly
increased total flowers number plant, boll retention% and
earliness% in one season only as compared with the control.
Ali et al. (2020) reported that phosphorous availability
reduction reduces flowering, imbalanced pollination and
inhibits flower bud necrosis.

111-Seed cotton yield and its components:

Table 5 shows that the number and date of sprays
had significant effect on open bolls number plant™ in the two
growing seasons. In the first season, spraying with ITF twice
(at squaring start and the beginning of flowering) produced
the highest open bolls number plant? (24.53), followed by
that treated twice (at the beginning of flowering and the
peak of flowering) (23.63) with significant difference
between these two treatments. Also, these two treatments
significantly increased open bolls number plant? than those
in which they were sprayed once (at squaring start or at
flowering initiation or at the top of flowering), which

produced 20.85, 22.15 and 22.85, respectively. Foliar
feeding with ITF at the rate of 2 cm3/L once (at squaring
start or at the beginning of flowering or at the peak of
flowering) or twice (at squaring start and the beginning of
flowering or at the beginning of flowering and the peak of
flowering) significantly increased open bolls number
plant™ as compared with the control treatment (spraying tap
water) which showed lower open bolls number plant?
(17.75). In the second season, spraying ITF twice (at the
beginning of flowering and the peak of flowering) showed
significant increase in open bolls number plant?, boll
weight, lint% and seed index. Other treatments resulted in
the highest number of open bolls/plant (18.83), seed index
(10.48 g), lint% (42.33%) and higher boll weight (2.84 g).
However, the control treatment produced the lowest open
bolls number plant? (14.48), seed index (9.20 g), lint%
(39.57%) and lighter boll weight (2.34 g). Concerning seed
cotton yield/feddan, the effect of number and time of ITF
foliar application was significant in both seasons (Table 5).
In the first season, the spraying with ITF twice (at squaring
start and the beginning of flowering) significantly increased
yield by 20.28, 10.36, 3.69, 6.09 and 4.38% over the control,
foliar spraying with ITF at the rate of 2 cm®/L once (at
squaring start), (at the beginning of flowering), (at the peak
of flowering), foliar spraying with ITF at the rate of 2 cm®/L
twice (at the beginning of flowering and the peak of
flowering) at the respective order. In the second season,
spraying ITF twice (at the beginning of flowering and the
peak of flowering) significantly increased yield by 15.41,
6.65, 9.03, 8.57 and 3.95% over the control, foliar spraying
with ITF at the rate of 2 cm?/L once (at squaring start), (at
the beginning of flowering), (at the peak of flowering), and
foliar spraying with ITF at the rate of 2 cm?/L twice (at
squaring start and the beginning of flowering) at the
respective order. The lowest yield was detected in the
control (Table 5).

Table 5. Effect of foliar application with Idai Top Flower (ITF) on yield of seed cotton and its components in 2019

and 2020 seasons.

Lint  Seedindex Open bolls number Weight of boll  Yield of seed cotton

Treatments % () Plant?! () fed™(kentar)

Season 2019
Ti- Control (spraying tap water) 41.90 10.15 17.75 293 9.12
To- Spraying ITF at squaring start 41.54 10.32 20.85 2.92 9.94
Ts- Spraying ITF at the beginning of flowering. 42.16 9.96 22.15 3.07 10.58
Ta- Spraying ITF at the peak of flowering 40.89 1041 22.85 297 10.34
Ts- (T2t Ta) 40.84 10.63 24.53 311 10.97
Te- (Ts+ Ta) 41.27 10.51 23.63 3.08 1051
LSD at 0.05 NS NS 0.58 NS 0.33
Treatments Season 2020
Ti- Control (spraying tap water) 39.57 9.20 14.48 234 8.89
To- Spraying ITF at squaring start 41.38 10.18 16.92 2.70 9.62
Ts- Spraying ITF at the beginning of flowering.  40.37 9.48 16.19 243 9.41
Ta- Spraying ITF at the peak of flowering 40.57 9.71 16.46 2.69 9.45
Ts- (T2+ Ta) 41.72 10.35 17.96 2.78 9.87
Te- (Ts+ Ta) 42.33 10.48 18.83 2.84 10.26
LSD at 0.05 044 0.28 0.37 0.05 043

The positive effect of using two sprays of ITF
(9.50% P05 +3.50% Mo) on yield of seed cotton and its
components is mainly due to; The increase in fruiting
branches results in more bolls per plant, which eventually
enhance the productivity. Superior fruiting branches were

noted with using these two treatments (Table 3). However,
the control significantly reduced fruiting branches.
Phosphorus generally increases Mo availability and this
increase may be in part to the reduced of Mo adsorption by
soil when P is applied. Which showed significant increase
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in open bolls number plant™ in both seasons, the lowest boll
shedding% and the highest boll setting%.

In this regard, foliar spray with P and Mo increased
cotton yield through prolonged photosynthesis and carbon
fixation, where these two nutrients prevent leaf senescence
and photosynthesis decline (Bronson et al., 2001). Gebaly
(2013) found that foliar spray with Mo at 0.8 g L*
significantly increased open bolls number plant™, seed index
and yield of seed cotton fed in both seasons. However,
lint% and boll weight insignificantly affected as compared
with control. Ahmad et al. (2020) reported that phosphorous
application significantly increased cotton yield in terms of

bolls number plant?, boll weight, yield of seed cotton and
ginning out turn. Spraying 150 kg phosphorus ha? is more
suitable for greater cotton production. Ali et al. (2020)
reported that phosphorous availability reduction resulted in
reducing the cotton boll weight and size.

IV-Fibre quality parameters:

The effect of number and time of ITF foliar
application on fiber micronaire, fiber uniformity ratio (%),
fiber length (mm) and strength (Pressley units) are shown in
Table 6. The number and time of sprays insignificantly
affected fiber traits under study in both seasons.

Table 6. Effect of foliar application with Idai Top Flower (ITF) on cotton fiber quality in 2019 and 2020 seasons.

Micronaire Pressley 2.5% Span length Uniformity
Treatments reading index (mm) Index (%)
Season 2019
T1- Control (spraying tap water) 46 10.8 34.8 86.5
To- Spraying ITF at squaring start 4.6 10.6 34.7 86.6
Ts- Spraying ITF at the beginning of flowering. 4.6 10.8 34.6 86.6
Ta- Spraying ITF at the peak of flowering 4.5 10.8 34.2 86.2
Ts- (T2t Ta) 46 10.9 344 86.2
Te- (Tst+ Ta) 46 10.8 345 86.0
LSD at 0.05 NS NS NS NS
Treatments Season 2020
T1- Control (spraying tap water) 45 10.6 34.2 86.1
To- Spraying ITF at squaring start 4.6 10.6 34.1 86.4
Ts- Spraying ITF at the beginning of flowering. 4.6 10.6 345 86.3
Ta- Spraying ITF at the peak of flowering 4.5 105 34.2 86.0
Ts- (T2t Ta) 46 10.6 345 86.3
Te- (Ta+ Ta) 44 10.6 34.4 86.5
LSD at 0.05 NS NS NS NS

In this respect, Sawan et al. (2008) found that fiber
properties did not affect by spraying plants with P,Os at the
three P concentrations (0.576, 1.152 and 1.728 kg of P ha'%).
Gebaly (2013) found that foliar application of Mo
significantly increased fiber length parameters (upper half
mean length and uniformity index), fiber bundle tensile
strength (g/tex) and micronaire reading in both seasons.
Abdel-Gayed et al. (2020) found that fiber traits were not
affected by phosphorus application as foliar spraying twice.

CONCLUSION

It could be concluded that spraying with Idai Top
Flower (ITF) at a concentration of 2 cm®/liter two times at
squaring start and the beginning of flowering or at the
beginning of flowering and the peak of flowering increases
the boll retention and productivity of cotton under
conditions similar to EIl-Gemmeiza location. It was
recommended.
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