J. Egypt. Acad. Soc. Environ. Develop., 25 (1):97-111 (2024) (D-Environmental Studies)
E. mail: easedjournal egypt@yahoo.com ISSN 1110-8770
www.jades.journals.ekb.eg eISSN 2314-5471 (online)

Impact of NPK and compost tea on quality of maize

Ibrahim F.M. Ahmed
Faculty of Agriculture, Bani Walid - University of Bani Walid, Libya

Received: November 10, 2024
Accepted: December 15, 2024

ABSTRACT

This field experiment was conducted in Sof Al-Jin Farm in Bani Walid, Libya, during
the agricultural winter season 2023 to study the effect of NPK and compost tea on vegetative
growth, yield and chemical composition of maize cv." Giza 3084". This experiment consisted
of six treatments arranged in a Randomized Complete Block Design (RCBD) design with
three replicates for each treatment. These treatments were (control (untreated), NPK (20-20-
20) at 150 kg/ha, compost tea (CT) at 200 1/ ha, CT at 300 1/ ha, CT at 400 1/ ha, NPK + CT at
400 1/ ha. Vegetative growth traits, yield component and some chemical properties of maize
were studied. The results indicated significant increase by increasing compost tea rates in all
vegetative growth traits of maize under study (plant height, No. of leaves/plant, stem
diameter, leaf area index, total chlorophyll), yield and yield components (ear length, ear
diameter, ear weight, number of grains/ ear, 100-grain weight, grain yield, biological yield,
harvest index) and chemical composition (nitrogen, phosphorus, potassium and protein
percentages) showed. However, mixed of NPK + CT at 400 1/ ha recorded the highest values
of all vegetative growth, yield and yield component and chemical composition were studied,
followed by compost tea (CT) at 400 1/ ha, as compared to control treatment which recorded
the lowest values of all vegetative growth, yield and yield component and chemical
composition of maize. Therefore, the need to adapt more resilient agricultural production
systems allows for the consideration of compost tea as an alternative to mitigate
environmental problems and soil degradation.

Keywords: Maize (Zea mays L.), Compost tea, NPK, vegetative growth, yield and yield
components, chemical compositions.

INTRODUCTION

Maize, also referred to as corn, is a crop that is grown in vast amounts all over the
world (Suleiman et al., 2013). The grass family includes maize (Zea mays L.), according to
Badu-Apraku and Fakorede (2017). Maize is a key grain crop grown in a variety of soil types
and climates in both temperate and tropical places worldwide (Khaeim et al., 2022). The
three most important cereal crops grown worldwide are maize, wheat (Triticum aestivum),
and rice (Oryza sativa). However, maize is consumed more often due to its low cost, ease of
digestion and processing, and high yields (Awopegba et al., 2017).

Aratijo et al. (2023) claimed that maize is a highly nutritious crop that is frequently
eaten by both people and animals. It is also used as a raw material in the production of
biofuels. However, because maize consumes a lot of nutrients, it requires careful fertility
management to get the optimum yields. Gul et al. (2015) state that the three main nutrients
that maize need are potassium, phosphorus, and nitrogen. However, extremely modest levels
of numerous micronutrients, such as calcium, magnesium, and sulfur, are required.
Continuous use of inorganic fertilizers alone has been found to regularly reduce soil fertility
over time, ultimately leading to poor crop development. The ongoing use of inorganic
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fertilizers to boost agricultural productivity has made it riskier for people, animals, and the
environment because they leave behind heavy metal residues, some of which are lethal
(Awopegba and Awodun, 2023). Large-scale food production requires both organic and
inorganic fertilizers, but it has been shown that organic fertilizers are environmentally safe
because they protect the delicate ecosystem (Fayose, 2022).

Fertilization is frequently used to boost soil fertility and productivity, with
corresponding changes in soil characteristics and microbial communities. It has been
demonstrated to be a beneficial agronomic practice globally (Hu et al., 2018; Liu et al.,
2020). In order to meet the growing population's demand for food, synthetic fertilizers, such
as those containing nitrogen (N), phosphorus (P), and potassium (K), have been applied more
frequently. However, excessive and prolonged use of synthetic fertilizers can lead to agro-
ecosystem hazards such groundwater contamination, crop productivity and biodiversity
declines, and soil acidification (Holub et al., 2020).

Although synthetic nitrogen (N) fertilizer has greatly increased soil fertility and
productivity, overuse of this fertilizer can endanger agroecosystems by reducing biodiversity,
acidifying the soil, and contaminating groundwater. In the meantime, organic substitution has
drawn more attention due to its advantages for production and the environment. Furthermore,
NPK fertilizers which are made up of nitrogen, phosphorous, and potassium offer nutrients in
a form that plants can absorb straight. The primary ingredient of NPK fertilizers, nitrogen, is
necessary for plants to grow vegetative, phosphorus aids in the formation of the root system,
and potassium boosts photosynthetic. Granulated solid organic fertilizer and NPK fertilizer
are predicted to work in concert to maximize the yield of sweet corn cultivated in Inceptisol
soil, boost plant uptake of nitrogen, and raise the soil's N-total content (Singh et al., 2017).
Granulated solid organic fertilizer has been shown to enhance soil quality overall, particularly
by raising soil microbiological activity and organic matter content. Decomposed organic
materials, like compost or manure, is converted into granules to create granule solid organic
fertilizers. In addition to supplying macro and micronutrients, these fertilizers help enhance
soil structure, boost water retention, and improve plant nutrient absorption efficiency
(Reganold and Wachter, 2016).

Granule solid organic fertilizer and NPK can work in concert to sustainably supply
the nutrients that plants need, boosting nitrogen uptake, raising the soil's N-total content, and
maximizing the yield of sweet corn (Sohi et al., 2019). Fertilization is frequently used to
boost soil fertility and productivity, with corresponding changes in soil properties and
microbial communities. It has been demonstrated to be an effective agronomic practice
globally (Hu et al., 2018; Liu et al., 2020). In order to meet the growing population's demand
for food, synthetic fertilizers, such as those containing nitrogen (N), phosphorus (P), and
potassium (K), have been applied more frequently. However, excessive and prolonged use of
synthetic fertilizers can lead to agroeco-system hazards like groundwater contamination, crop
yield and biodiversity declines, and soil acidification (Holub et al., 2020). Through microbial
action, composting is a technique for treating organic waste that turns degradable organic
matter into stable compost. Because of its high organic carbon content and active functional
groups, compost helps crops grow, improves their resistance to biotic or abiotic factors,
absorbs and immobilizes pesticides, and lowers heavy metal contamination (Yao et al.,
2023). In the 1990s, producers and researchers became interested in water-based compost
preparations, leading to a variety of terms and preparation techniques (Scheuerell and
Mahaffee, 2002). Compost tea, acrated compost tea, organic tea, compost extract, aqueous
fermented compost extract, amended extracts, steeping, and sludges are some of the terms
used to refer to compost preparations. It is important to note that some of these terms are
interchangeable or can be mistaken for other ideas (Litterick et al., 2004). Compost tea, then,
is a fermented liquid organic preparation of composted materials along with tap water in a
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ratio of 1:5 or 1:10 (v/v), either with or without aeration, and optionally with nutrient
additives. The beneficial microorganisms (bacteria, actinomycetes, filamentous fungi,
oomycetes, and yeasts) and soluble nutrients found in compost teas work in concert to fight
phytopathogens, preserve soil fertility, and boost agricultural yields (Wang et al., 2022). In
comparison to synthetic fertilizers, ruminant compost, and municipal solid waste compost,
Hargreaves et al. (2009) found that giving strawberry plants compost tea foliarly produced
comparable levels of most macronutrients and micronutrients. A nutrient-rich solution known
as compost tea is made by fermenting compost in water to extract nutrients, soluble organic
matter, and helpful microorganisms (Affendy-Lee, 2022). It has been proposed as a possible
substitute for synthetic fertilizers in order to enhance soil health and encourage plant growth
(Abou-ElHassan and El-Batran, 2020). After straining, the liquid is finally obtained as
compost tea, which can be applied straight to the plants. Compost tea can be applied to the
soil in the direction of plant roots (soil drench) or sprayed on leaves (foliar spray). It
improves the soil's overall fertility by introducing nutrients and beneficial organisms when
applied as a soil drench (Ralph, 2023). When applied as a foliar spray, it gives the plant
nutrients directly and can aid in the management of foliar diseases (Rick, 2020). Organic
amendments, which are recyclable bioenergy sources, supply enough carbon (C) and a
portion of the N and P needed to support the growth of plants and the proliferation of
microorganisms (Hu et al., 2018; Geng et al., 2019). The combined application of organic
and inorganic fertilizers can increase crop yield by promoting nutrient uptake and dry matter
accumulation, according to numerous researchers who have examined the effects of partial
manure substitution on crop yields over the past 20 years (Igbal et al., 2020). Applying
inorganic and organic fertilizers together has recently emerged as a notable technique for
boosting soil fertility and productivity and aiding in fertilization strategy optimization
(Akhtar et al., 2019). On the other hand, organic amendments produce a more stable bacterial
community, whereas prolonged overuse of inorganic N fertilizers adversely impacts bacterial
richness and diversity, leading to a decrease in the stability of bacterial community structure
(Kavamura et al., 2018).

Compost teas are extracts of oxygenated compost water made by a suitable liquid-
phase blowing method. One way to make compost tea is to ferment compost in water for a
while. This process extracts nutrients, soluble organic matter, and beneficial microorganisms
from the watery solution (Zaccardelli et al., 2018). Though there aren't many field studies
comparing the brewing techniques, research on compost tea technology started in the USA in
the 1980s. In order to extract anaerobic microbes and nutrients that are used and applied to
promote plant health and vitality, a bag of compost was suspended in a container of water for
14 days in the past to create a homemade compost tea extract known as "passive" or non-
aerated compost tea (NCT) (Kim et al., 2015). In order to increase the biological activity of
the compost tea, which contains aerobic microbes and nutrients, aerated compost tea has
recently been brewed in large-scale mechanized equipment for shorter periods of time. It is
frequently supplemented with oxygen, nutrients, and microbial starter cultures (Sujesh et al.,
2017). In addition to improving the physical and chemical characteristics of soil and
suppressing certain plant pathogens, compost tea is a rich source of nutrients, organic
compounds, and beneficial microbes that have a positive impact on the plant rhizosphere. It is
regarded as a soil amendment and has positive effects on plant growth (Abou-El-Hassan and
El-Batran, 2020).

Therefore, the main objective of this research was to evaluate the effect of NPK and
compost tea on vegetative growth, yield and chemical composition of maize cv."Giza 3084"
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MATERIALS AND METHODS

This study was carried out during 2023 season on maize cv. "Giza 132" cultivar were
grown in Private farm in Bani Walid, Libya, to evaluate the effect of NPK and compost tea
on vegetative growth, yield and chemical composition of maize cv."Giza3084". This
experiment consisted of six treatments arranged in a Randomized complete Block Design
(RCBD) design with three replicates for each treatment.
The treatments of this experiment could be summarized as follows:
Control (Untreated)
NPK (20-20-20) 150 kg/ha
Compost tea (CT) at 200 1/ ha
Compost tea (CT) at 300 1/ ha
Compost tea (CT) at 400 1/ ha
NPK (20-20-20) 150 kg/ha + (CT) at 400 1/ ha

Preparation of compost Tea:

Concentrated solution of compost tea was prepared by soaking 10 kg compost in SOL
of water without chlorine (at rate 1:5) for three days with air pumping continuously during
the period of soaking by an air pump then was filtrated by plastic net. The same procedures
were followed to prepare concentrated solutions of different types of enriched compost tea
with adding 100 ml of algae, azolla or yeast extracts at the beginning of compost soaking.
Spirulina algae extract produced by the Soil, Water and Environmental Research Institute
was used. Azolla extract was prepared by grinding fresh azolla in a blender. Yeast extract
was prepared by adding 20 g of dry yeast with 20 ml of molasses and adding water to a
volume of 100 ml; these ingredients were transported to a non-sealed liter container and left
for 12 hours. All concentrated compost tea types were diluted by water without chlorine at
rate 1:10 according to Abou-El-Hassan (2010).

The mineral fertilizers of N, P and K were applied as follow: calcium super phosphate
was added as one dose during soil preparation, whereas ammonium sulphate and potassium
sulphate were added at three equal portions, after 2, 4 and 6 weeks from planting. All
compost tea types were applied to the soil surface weekly at a rate of 11/ m?. Compost tea
treatments started after one week from sowing seeds and continued for two months.

Sk =

Experimental design

Each treatment was replicated three times which was set up using a randomized
complete block design (RCBD). The experiment was conducted in 2023

, from December 5. Treatments were the control (untreated), NPK (20-20-20)
fertilizer at 150 kg/ha, compost tea at three concentrations (200. 300, 400 1/ ha), and NPK
(20-20-20) fertilizer at 150 kg/ ha plus compost tea at 400 I /ha.

Data recorded

A) Vegetative growth

e Plant height: Plant height is measured by taking a measurement from the base of the
stem to the plant's highest growth point.

e Number of leaves: Counting the number of leaves is done by counting the leaves that
have opened completely

e Stem diameter: Measurements were carried out on the second segment from the bottom
of the soil using a caliper

e Leaf area (cm?): Leaf area was measured using the ALA method (Average Leaf Area)
which can be done nondestructively (Widaryanto et al., 2019).
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e Chlorophyll content:

e The chlorophyll content of the plant leaves and the total chlorophyll values were
determined using the SPA-502 chlorophyll meter (SPAD-502, Konica Minolta Sensing,
Inc., Japan).

B) Yield and yield components

The maize plants were harvested at full maturity (i.e. after 16 weeks), ten plants were

randomly taken from each plot to record the average of the following traits:

Ear length (cm)

Ear diameter (cm)

Ear weight (g)

Number of grains/ear

100-grain weight (g): adjusted to 15.5% moisture content.

Grain yield (t/ha): Average grain yield/ (1met. length of 5 central rows) were estimated

for each plot and the yield of grains /ha was calculated.

e Biological yield (t/fad): was determined using the following formula:

Biological yield = (Grain yield + Straw yield)

¢ Harvest Index (%) =Economic yield (Grain weight) Biological yield (Total dry weight)
x 100 It was expressed in percentage.

C) Chemical composition

e Nitrogen (%):

Micro-Kjeldhal method was used to determine N content of maize grain (Anonymous,
1990).

e Phosphorus (%):

Phosphorus was determined by the Vanadomolyate yellow method as given by Jackson
(1973) and the intensity of color developed was read in spectrophotometer at 405 nm at
the three growth stages.

e Potassium (%):

Potassium was determined according to the method described by Jackson (1973) using
Beckman Flame photometer at the three growth stages.

e Protein (%):

Crude protein (%): was calculated by using the following formula: Crude protein % =
Nitrogen x 5.75

Statistical analysis:

Results of the measured parameters were subjected to computerized statistical analysis
using MSTAT package for analysis of variance (ANOVA) and means of treatments were

compared using LSD at 0.05 according to Snedecor and Cochran (1990).

RESULTS AND DISCUSSION

A) Vegetative growth

It was obvious from results in Table (1) and Figure (1) that the treatment of mixed
NPK + CT at 400 l/ha recorded the highest value of plant height (298.25 cm), number of
leaves/plant (15.85/ plant), stem diameter (3.87 cm), leaf area index (6.58 cm?), total
chlorophyll (58.85 SPAD), followed by treatment of CT at 400 1/ha which recorded plant
height (289.55 cm), number of leaves/plant (15.29/ plant), stem diameter (3.53 cm), leaf area
index (6.25 cm?), total chlorophyll (55.66 SPAD), as compared to the control treatment
which recorded the lowest values of plant height (175.08 cm), number of leaves/plant (12.17/
plant), stem diameter (1.94 c¢m), leaf area index (3.40 cm?) and total chlorophyll (44.25
SPAD). This is presumably because the application of compost tea through the leaves is more
quickly absorbed by plants than that given through the soil. The compost tea given to the
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leaves has a more significant effect on the growth and dry weight of corn plants compared to
that given to the soil. There is a correlation between plant height and P uptake, meaning that
as plants absorb more P during the vegetative period, their height increases (Rifai, 2006). P is
crucial for both cell division and the growth of meristem tissue (Syarief, 1986). Therefore, P
can promote the growth of roots and young plants, hasten the flowering and ripening of fruit,
seeds, or grain, and is also a component of protein and fat. During the vegetative phase, N
plays a crucial role in helping to form photosynthetic energy, which is subsequently utilized
to form new cells, elongate existing cells, and thicken tissue (Sugito et al., 2002).
Furthermore, Winarso (2005) noted that raising the amount of N fertilizer in the soil can
directly raise the amount of protein and yield of corn plants. N availability likely contributed
to the increased leaf area in soil amended with organic fertilizer by promoting leaf area
during vegetative development and maintaining functional leaf area during the growth period
(Mojeremane et al., 2015). The leaf area index is a crucial aspect of plant growth because
photosynthesis depends on a large and deficient assimilating area, enough supply of solar and
COgz, and favorable environmental conditions (Jain and Misra, 1966).

The highest LAI on the combined rates of compost and inorganic fertilizers was also
reported by Masresha (2014). These results concur with those found by Gidago and
Laekemariam (2012). The observed increase in stem diameter following nutrient application
may have been caused by manures' activation of soil microbial biomass, which has been
claimed to improve soil fertility by promoting corps development (Eleduma et al., 2020).
Particularly during fruiting, stem diameter has a positive impact on lodging; the thicker the
stem, the less likely the plant is to lodge due to fruit carriage or other lodge-inducing factors
like wind (Kashiwagi et al., 2008). The fact that maize plants grew taller after applying
chicken droppings indicates that the kind of manure used influences the availability of
nutrients for plant uptake, which in turn encourages vigorous plant growth through effective
photosynthesis (Sadur et al., 2010).The increased yield characteristics that came from
applying poultry manure were consistent with researches conducted by Ogar and Asiegbu
(2005), Aujla et al. (2007) and Zainub et al. (2021). The stimulating effect of poultry manure,
which provides the plant with nutrients needed for improved yield, may be the cause of this
effect (Abdelrazzag, 2002). Udounang et al. (2023) claimed that applying chicken droppings
boosts the growth and yield of cocoyam interpolated with melon and maize. Poultry manure
application boosted maize growth, which may have been brought on by the plants' balanced
nutrient availability, which created a favorable soil environment. These favorable
circumstances improved the soil's ability to retain water and nutrients, which led to improved
growth and yield (Rashid et al., 2013). According to Gonzalez et al. (2001), the best results
for the measured variables, such as stem width and plant height, were obtained when organic
manure and chemical fertilizer were provided as necessary nutrition during the early
establishment stage of growth. The stem's thickness increased when organic and inorganic
fertilizers were combined (Oad et al., 2004).

Table (1): Effect of NPK and compost tea on some vegetative growth of maize cv. "Giza
3084 in 2023 season.

Plant height No. of 'Stem L‘faf area Total
Treatments (cm) leaves/ plant diameter index chlorophyll
(cm) (cm?) (SPAD)

Control (Untreated) 175.08 12.17 1.94 3.40 44.25
NPK 150 kg/ha 188.52 13.50 2.30 4.70 48.67
CT at 2001/ ha 194.41 14.47 2.65 5.34 50.87
CT at 3001/ ha 238.80 14.72 2.94 5.66 52.35
CT at 4001/ ha 289.55 15.29 3.53 6.25 55.66
NPK + CT at 400 1/ ha 298.25 15.85 3.87 6.58 58.85
LSD(.05) 10.55 0.52 0.06 0.32 6.28
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Fig. (1): Effect of NPK and compost tea on some vegetative growth of maize cv. "Giza
3084" in 2023 season.

B) Yield and yield components

Results in Table (2) and Figures (2 & 3) showed that the treatment of mixed NPK +
CT at 400 I/ ha recorded the highest value of ear length (23.83 cm), ear diameter (17.88 cm),
ear weight (225.31 g), number of grain/ ear (549.97), 100-grains weight (46.56 g), grain yield
(8.43 t/ha), biological yield (14.70 t/ha), harvest index (57.35 %), followed by compost tea
(CT) at 400 1/ ha, ear length (21.79 cm), ear diameter (16.92 cm), ear weight (211.26 g),
number of grain/ ear (505.76), 100-grains weight (42.44 g), grain yield (8.20 t/ha), biological
yield (14.50 t/ha), harvest index (56.55 %), as compared to the control treatment which
recorded the lowest values of ear length (17.99 cm), ear diameter (11.84 cm), ear weight
(140.25 g), number of grain/ ear (287.33), 100-grains weight (31.81g), grain yield (4.02 t/ha),
biological yield (8.51 t/ha), harvest index (47.24 %). Because inorganic fertilizers leave
behind heavy metal residues, some of which are fatal, their continued use to increase
agricultural productivity has increased the risks to humans, animals, and the environment
(Awopegba and Awodun, 2023). Both organic and inorganic fertilizers are necessary for
large-scale food production; however, it has been demonstrated that organic fertilizers are
safe for the environment because they preserve the fragile ecosystem (Fayose, 2022). This
outcome could be explained by the plant's increased photosynthetic activity due to an
adequate supply of nitrogen, which is necessary for ear growth (Fanuel and Gifole 2013).
More photosynthetic activity and additional nutrients from organic or inorganic sources for
plant development up to ear formation may be the cause of the increase in the number of
grains per row. These results are consistent with those of Magda et al. (2015) and Bakry et al.
(2009). Crop management, agronomic techniques, environmental variables, plant genetic
traits, soil fertility, and water availability all affect the increase in 100-grain weight. The
increased use of N, water, and other related soil-improving benefits of organic sources may
have contributed to the yield improvement under this treatment by increasing plant
photosynthetic efficiency. The present findings are comparable to those of Shah et al. (2009).
According to Achieng et al. (2010), Afe et al. (2015), and Baloch et al. (2015), the balanced
supply of nitrogen in conjunction with P and K, as well as the maximum N use efficiency
from both inorganic and organic sources during the grain filling development and growth
stages, were the primary causes of the increase in 100-grain weight. Incorporating organic
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manures may have increased the efficiency of nitrogen use, micro and macronutrient
recovery, P solubilization and plant uptake, and K availability, all of which contributed to
improved maize growth and yield. The application of organic manures resulted in an increase
in organic matter, which enhanced soil properties and crop performance (Li et al., 2010).
Consequently, it is thought that applying both organic and inorganic fertilizers together is a
good way to improve nutrient recovery, plant growth, and final yield; if not, higher N and P
application rates are needed to increase maize yield (Mubeen et al., 2013). These findings
also support those of Negassa et al. (2001), who discovered that applying both organic and
inorganic nutrients together increased corn yield by 35%. Similar outcomes with enhanced
growth and yield-related traits in maize were also reported by Shisanya et al. (2009). Better
crop growth and yield were the outcome of applying both organic and inorganic nutrient
sources together, which enhanced the synchronization and synergy between nutrient release
and plant recovery (Huang et al., 2010). Furthermore, compared to other organic nutrient
sources such as pig manure, sheep manure, cattle slurry, and ammonium sulphate, plants
receiving poultry manure had higher nitrogen use efficiency (Rees and Castle, 2002). On the
other hand, there was no statistically significant difference in rice yield across all plots treated
with organic, inorganic, or a combination of both manures (Javier and Tabien, 2003).
According to Khan et al. (2016), the highest biological yield of maize was obtained by
combining the use of organic and inorganic nutrient sources.

Table (2): Effect of NPK and compost tea on yield and yield components of maize cv.

"Giza 3084" in 2023 season.

Ear Ear Ear No. of 10?- Grain BI.OI- Harvest
Treatments length | diameter | weight | grain/ grains yield oglcal index
(cm) (cm) (© car | VOIEMt | (pgy | Yied |
(4] (t/ha)
Control (Untreated) 17.99 11.84 140.25 | 287.33 31.81 4.02 8.51 47.24
NPK 150 kg/ha 19.88 13.30 157.76 | 377.76 33.26 6.84 12.15 56.30
CT at 200 1/ ha 20.20 14.67 169.54 | 436.30 35.21 7.50 13.74 54.59
CT at 300 1/ ha 20.85 15.81 187.83 | 479.68 37.83 8.00 14.30 55.94
CT at 400 1/ ha 21.79 16.92 211.26 | 505.76 42 .44 8.20 14.50 56.55
NPK + CT at 400 1/ ha 23.83 17.88 225.31 | 549.97 46.56 8.43 14.70 57.35
LSD.05) 1.21 1.12 13.25 10.45 0.24 0.28 0.52 53.85
600 - E Ear length (cm) ® Ear diameter (cm)
Ear weight (g) E No. of grain/ ear

500 -

400 A
300 1
200
100 {7

Control NPK 150 CTat200l/ CT at3001/ CT at400l/ NPK+CT
(Untreated) kg/ha ha ha ha at 400 1/ ha

T

Fig. (2): Effect of NPK and compost tea on yield and yield components of maize cv.
"Giza 3084" in 2023 season.
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Fig. (3): Effect of NPK and compost tea on yield and yield components of maize cv.
"Giza 3084" in 2023 season.

B) Chemical composition:

It was clear from results in Table (3) and Figure (3) that the treatment of mixed NPK
+ CT at 400 1/ ha recorded the highest value of N (2.13 %), P (0.47 %), K (3.12 %), protein
(13.31%), followed by compost tea (CT) at 400 1/ ha, (1.97%, 0.21%, 2.13%, 9.75%), as
compared to control treatment which recorded the lowest values of nitrogen, phosphorus,
potassium and protein percentages (1.56%, 0.21%, 2.13%, 9.75%), respectively. Because
chemical fertilizer is added along with organic manures and is retained in the soil, the C: N
ratios in soils treated with both organic and inorganic manures may be lower. This is
consistent with lower rates of N losses compared to C losses during the degradation of
organic manure (Chen et al., 2010). Because organic amendments greatly increased SOC,
they had a significant impact on soil microbes, nutrient availability, and uptake, which may
have changed the C: N ratio. The priming effect is a phenomenon whereby the addition of
external organic matter with a high C: N ratio may also cause the existing organic matter to
mineralize more quickly, releasing the nitrogen that has been trapped in it (Shahzad et al.,
2015).

In terms of the soil's nutrient status, all three organic manures combined with
inorganic fertilizers increased plant growth and yield. Additionally, the soil's NPK contents
significantly improved, confirming that the presence of organic manures increased the soil's
nutrient use efficiency. Compared to the application of chemical fertilizer alone and/or
unfertilized control, the use of organic amendments in conjunction with a lower dosage of
chemical fertilizers may have increased microbial activity and nutrient availability. When
combined with inorganic fertilizers, the addition of organic amendments increased the
concentrations of N, P, and K in the soil (Hao et al., 2008). According to Birkhofer et al.
(2008), organic manures improve nutrient release and plant availability by having a greater
positive impact on soil quality than inorganic fertilizers. The impact of adding organic
materials may have increased the percentage of nutrients in leaves and stems by increasing
metabolic activity within plants and encouraging metabolite migration through roots and
stems toward leaves (Sikander, 2001). The addition of nitrogen from either organic or
inorganic sources may be the primary cause of the rise in the protein content of maize grains.
Magda et al. (2015) and Abdelzaher et al. (2017) achieved comparable outcomes.
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Table (3): Effect of NPK and compost tea on chemical compositions of maize cv. "Giza
3084" in 2023 season.

Treatments N P K Protein
(%) (%) (%) (%)
Control (Untreated) 1.56 0.21 2.13 9.75
NPK 150 kg/ha 1.65 0.27 2.23 10.31
CT at 200 1/ ha 1.79 0.30 2.57 11.19
CT at 300 1/ ha 1.89 0.34 2.83 11.81
CT at 400 1/ ha 1.97 0.38 2.95 12.31
NPK + CT at 400 1/ ha 2.13 0.47 3.21 13.31
LSD(.05) 0.03 0.02 0.02 0.19
e =N (%) ®P(%) =K (%) ®Protein (%)
12 -
10 -
8 -
6 -
4 -
2 -
0 ; — : : : .
Control NPK 150 CTat2001/ CTat300l/ CTat400l/ NPK+CT
(Untreated) kg/ha ha ha ha at 400 I/ ha

Fig. (3): Effect of NPK and compost tea on chemical compositions of maize cv. "Giza
3084" in 2023 season.

Conclusion

The combined applications of compost tea and chemical fertilizer have proved
superior and have noticeably contributed to the soil properties and the performance of maize.
In subtropical conditions, integrated manures and fertilizers can enhance soil fertility status
and increase maize productivity during winter conditions.
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