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ABSTRACT

The experiment was conducted during the fall of 2024 in Darato, southeast of Erbil, at a location with a
latitude of 36°7'9.402"N, longitude of 44°4'2.922"E, and an altitude of 449 meters above sea level. The study aimed to
evaluate the impact of three nitrogen fertilizer levels (150, 200, and 250 kg ha™') on forage yield and yield components
of two maize hybrids (Zea mays L.): hybrid H1 (Jimson) and hybrid H2 (Safa). A factorial experiment was carried out
using a randomized complete block design (RCBD) with three replications. The results presented that at N 150 kg ha™,
H2F1 produced the maximum total fresh yield (144.30 t ha™) and number of rows per ear (13.8), whereas H2F3
produced the highest total dry yield (51.61 t ha™) at nitrogen 250kg ha™. Additionally, the maximum plant height and
ear weight per plant were recorded by H1 at (167.68 cm and 61.01g) respectively. Nitrogen fertilizers vary greatly in
terms of ear weight per plant; 150 kg ha™ produced the maximum ear weight (63.64 g), whereas 200 kg ha™ produced
the highest ear length and 1000 kernel weight (24.66 cm and 391.33 g), respectively. More research may be done to find

out how nitrogen treatments affect maize development, yield, and yield component at varying rates.
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Maize (Zea mays L.) is one of the most important cereal crops of the world after wheat and

rice, growing everywhere in the irrigated as well as in rain-fed areas. In botany, it is referred to as
(Zea mays L.) and is belong of the Poaceae family. Ali et al. (2012) Be observed that maize is
multipurpose crop that can be used for human consumption, animal feed. The main purpose of
producing maize is for human consumption, either as a processed or fresh food. Furthermore, is
grown for animal feed and industrial applications such crisping, ethanol, starch, and flour (Salemi et
al., 2011). Malvar et al. (2008) reported that mostly used for animal feed, industrial products like
glucose and starch, and specialty foods, maize is farmed in developed nations. It is a good source of
essential vitamins and minerals, fat, protein, and carbohydrates (Jeet et al., 2012). Jasemi et al.
(2013) display that one of the simplest and fastest ways to rise yield per unit area is to apply
fertilizer. EI-Bana et al. (2000) showed that various factors, such as cultivars and nitrogen fertilizer,
influenced the highest production of maize yield. Assefa and Mekonnen (2019) demonstrated that
one crucial component and significant factor in the growth and development of plants is nitrogen.
Nitrogen is a element of protein and nucleic acids and when N is sub-optimal, growth. For optimal
maize growth, it must be available in adequate quantities throughout the growing season. Anjorin
(2013) illustrated that in order to produce maize, nitrogen is a crucial plant nutrient and a key role in
determining yield. Fageria and Baligar (2005) demonstrated that in order for a crop to grow and
develop, nitrogen is crucial. Several nitrogen applications amount dramatically enhanced grain
production in maize plants Manzoor et al. (2006). Sorkhi and Fateh (2014) reported that it increases
the crop's yield lack of nitrogen results in underdeveloped growth, pale yellow color, small grain
size and reduced yield. It is a crucial component of protein and amino acids. The application of
NPK Nano fertilizer at varying rates had a noteworthy impact on the overall grain yield. The NPK
Nano fertilizer's ability to directly stimulate cell division and expansion processes. Plant growth
rates were accelerated by this by raising Higher chlorophyll content, more green area, and specific
plant chemicals that promote cell division and expansion processes all contributed to higher plant
growth rates. As a result, the yield components rose as well as the photosynthetic process's ability to
produce dry matter and transmit it from sources to receptors more quickly. Saeed and Khalil (2023).
The availability of nitrogen in soil solutions and crop plants' uptake of it are the main factors
influencing plant growth. Sharifi and Taghizadeh (2009); Khan et al. (2014) illustrated that nitrogen
(N) is a vital plant nutrient and a significant yield component that affects the total yield by
facilitating plant growth and development. It is an essential component of many different enzymes,
nucleic acids, and proteins and has a significant impact on numerous physiological processes,
including the synthesis of chlorophyll. Hence, an excess or deficit of N lowers the yield. A research
by Khan et al. (2012) found that N application met the necessary nutritional needs for the maize

crop to grow quickly, which encouraged the production of grains. The enhancement in traits linked
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to elevated nitrogen levels can be attributed to nitrogen's crucial role in forming amino acids,

proteins, and enzymes, as well as its involvement in chlorophyll production. This supports
increased growth rates, branching, and leaf production, which collectively improve the efficiency
and activity of photosynthesis, ultimately boosting carbohydrate production (Al-Zyadi, 2024).
Mohammed and Ismael (2022) illustrated that the effect of different rates of nitrogen fertilizer and
cutting frequency on some green forage. Jalali et al. (2010) reported the results of two years of
research on the impact of N fertilizer on the yield component of corn showed that the 250 kg ha™
fertilizer produced the maximum weight of 100 grains. There are numerous reasons for the low
productivity of maize, including weeds, disease, insects, pests, and a reduction in soil fertility.
Agronomic practices also play a significant role. The aim of this research was carried out to

investigate the response of some maize to different levels of nitrogen fertilization.
MATERIALS AND METHODS

Two (hybrids) of maize (Zea mays L.) as the plant material were used. Three levels of nitrogen
were used as N1 with 150 kg ha™*, N2 with 200 kg ha™ and N3 with 250 kg ha™ nitrogen .

The experiments were carried out during summer season 2024, at South east of Erbil located at
(Latitude 367°9.402"N Longitude 44 4°2.922"E) and evaluation of 449 meters above sea level. To study the
response of some maize (Zea mays L.) hybrids to different levels of nitrogen fertilization. Hybrids
(H1(Jameson), and H2 (Safa) of maize .

Randomized Completely Block Design (RCBD) with three replications was used in factorial
experiment. Implemented in three Nitrogen fertilizer rate of (150,200 and 250 kg ha™) were distributed and
used at two different time first time at planting date and second at (50) days after planting date, (There are 50
cm between rows each plot consists of 4 rows, 25cm between plants, resulting in a plant population of 53333
plants ha™. Plots were hand-weeded as necessary during the cropping season, and diseases and insects were
closely monitored. The plants were thinned after six leaf stage.

The data were subjected to standard analysis of variance and means were compared at significant
5% level by Duncan test using SPSS version 25 computer analysis according to (Weinberg and Abramowitz,

2008). As well as (t-test) was done to detect the effect of locations combination.

The chemical analysis of the study media

soil properties Unit
pH 8.10
Electrical Conductivity Ds.m* 0.60
Organic matter Mg kg™ 8.70
Total CaCo3 Mg kg™ 340
Clay% 30.20
. . P Silt% 57.60
Particle size distribution Sand% 220

Textural name Silty clay loam

Cat+2 2.75
Mg+2 1 1.92
Na+ Mmol.L 1.39
K+ 0.12
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Cl- 1.20
HCO3- 208
N g g soil 0.16

P ug gsoil 4.15

RESULTS AND DISCUSSION
a- Effect of nitrogen fertilizer and hybrids on plant height(cm):

The results of Table2 showed interaction of between hybrids and fertilizer HF
significantly difference on plant height the results showed that H1F2 recorded highest plant height
(173.46cm) and H1F3(171.13cm) and the lowest value was obtained in H2F2 (141.33cm) and
H2F3(159 cm) plant height. On the other hand, the results display the, nitrogen fertilizer, alone
showed non significantly difference on plant height existing inTable3 as while Table 4 presented
variation in plant height between hybrids showed significant the result showed that H1 recorded
highest plant height (167.68cm) and the lowest value was obtained H2(154.35cm) .

The outcomes agreed with those of Sharifi and Namvar (2016) he proved that adding
more nitrogen to plants enhanced their height, improved vegetative development, and internodal
extension. According to Gross et al. (2006) N need only be administered once or twice during the
season to have a beneficial impact on plant height. Mukherjee et al. (2000) also noted that plants
grew taller as the N rate increased. Woldesenbet and Haileyesus (2016) demonstrates that a rise in
nitrogen levels is accompanied by an increase in plant height. With a 92 kg ha™ application, the
tallest plant measured 360.66 cm, while the smallest plant measured 347.33 cm when no N was
applied. In a similar, Kandil (2013) found that when nitrogen levels rose from 214 to 429 kg N ha™,
maize plant height increased. Onasanya et al. (2009) illustrated that the use of nitrogen fertilizer is
responsible for the maize plant's rise in height. The study's findings showed that the maize varieties
utilized in it responded differently to soils with 100 N kg ha™ and low N levels (Anjorin, 2013). The
findings are consistent with those of (Ali et al., 2012). who discovered larger plants at harvest after

applying a higher dose of nitrogen .
b- Effect of nitrogen fertilizer and hybrids on number of leaves per plants:

According to the results of Table 2 presented interaction of HF significantly difference on
number of leaves per plants the results showed that H2F2 recorded highest (15.46) and H2F1(15.4)
and the lowest value was obtained in H1F2(12.73) and H1F1 (12.86) number of leaves per plants.
By increase nitrogen 200kg ha™ for H2 enhanced the quantity of leaves number of leaves could be
due to an increase in nodes. Although Table2 presented results nitrogen fertilizer alone showed non
significantly difference on number of leaves per plants but hybrids alone showed significantly

difference on number of leaves per plants. The results showed that H2 (15.20) recorded highest and
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the lowest value was obtained in H1(13.05) as showed in Table 3. Increase the number of leaves per

plant of maize when the nitrogen fertilizer rate was increased 250kg ha™. Jones et al. (1995)
discovered that N fertilizer greatly enhanced the quantity of leaves and proposed that this increase
in leaves could be due to an increase in nodes. Woldesenbet and Haileyesus (2016) illustrated
increase in the number of leaves was noted in conjunction with a rise in the N level. The data
showed that the highest number of leaves per plant (17.2) was created by applying 69 and 92 kg ha
! while the lowest number of leaves per plant (15.8) was produced by applying no N. According to
Badr and Othman (2006) there was a considerable increase in the number of leaves per plant of

maize when the nitrogen fertilizer rate was increased from zero to 250 kg N ha™.
c- Effect of nitrogen fertilizer and hybrids on fresh leaf weight (g):

The results represented that interaction of HF significantly difference on fresh leaf
weight(g) highest value recorded by H2F2 64.52g and H2F1 60.88g and the lowest value was
recorded by H1F2 46.34g and H2F3 53.31 g as showed in Table 2. By adding nitrogen 200kg ha™
fresh leaf increasing in different hybrids. Additionally, Table 2 Illustrated nitrogen fertilizer alone
showed non significantly difference on fresh leaf weight whereas hybrids alone were significantly
affected H2 recorded highest 59.57¢g fresh leaf weight while lowest value was recorded H1 52.84g

as presented in Table 3.
d- Effect of nitrogen fertilizer and hybrids on fresh steam weight (g):

Table 2 display that interaction HF significantly difference on fresh stem weight. The
results showed that, H2F2 recorded highest value 85.04g H1F2 recorded lowest value 59.48 g fresh
stem weight. As well as Table 2 display nitrogen fertilizer alone showed non significantly
difference on fresh stem weight. By adding nitrogen fresh steam increasing in different hybrids.
Furthermore, hybrids alone were significantly affected fresh stem weight expose in Table 3 as well

H2 recorded height 76.58 g fresh stem weight H1 recorded lowest 65.51 g fresh stem weight.
e- Effect of nitrogen fertilizer and hybrids on dry leaf weight(g):

According to analysis of variance interaction HF significantly difference on dry leaf
weight as showed in Table 2 H2F2 18.30 g recorded height H1F2 12.35 g H1F3 13.14 g recorded
lowest dry leaf weight. The findings of NATH et al. (2009), who noted that dry leaves in maize
gradually decreased with increasing nitrogen, are consistent with these observations. Although
Table 3 illustrated nitrogen fertilizer alone showed non significantly affected dry leaf weight. while
Table 4 display hybrids alone showed significantly affected dry leaf weight H1lrecorded lowest H2
recorded highest value 13.25 g, 17.40 g dry leaf weight respectively. Increased dry matter

production was the result of increased vegetative growth enhanced by increased nitrogen
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application. According to Kumar (2008), the dry weight of plants grew significantly when the

nitrogen rate was gradually increased from 0 to 120 kg ha™. The vegetative growth stage of the

maize crop is the most effective period to apply nitrogen.
f- Effect of nitrogen fertilizer and hybrids on dry stem weight(g):

Tableldemonstrated that results of interaction treatments HF were significantly affected
dry stem weight highest value recorded by H2F2 35.68 g and the lowest value was obtained in
H1F2 24.22g. Adding nitrogen 200kg ha™ dry leaf increasing in different hybrids on another hand
the results indicated hybrids alone were significantly affected dry stem weight showed in Table 4.
H2 33.71 g recorded highest H1 recorded lowest value 27.13 g. Although, Table 3 showed nitrogen
fertilizer showed non significantly differences on dry stem weight.

g- Effect of nitrogen fertilizer and hybrids on leaf/ stem ratio:

The results of interactions nitrogen and hybrids showed significantly difference on leaves/
stem ratio H1F3 86.27 recorded highest value leaves/ stem ratio while H1F1 70.2 recorded lowest
value leaves/ stem ratio as showed in Table 2. While Table 3,4 nitrogen and hybrids alone non

significantly difference on leaves/ stem ratio .
h- Effect of nitrogen fertilizer and hybrids on total fresh yield(t ha™):

The results of ANOVA showed that interaction of HF treatments significantly difference
total fresh yield. Highest total fresh yield value recorded by H2F1 144.30t ha™ while lowest total
fresh yield value recorded by H1F2 101.16t ha® Table 2 illustrated that. Adding 150kg ha™
increasing total fresh yield for H2 when compared to other levels. As well as nitrogen fertilizer
alone showed non significantly difference on total fresh yield as showed in Table 3. While, in
hybrids alone showed significantly difference on total fresh yield H2 recorded highest total fresh
yield (133.37 t/ha) and the lowest value was obtained in H1 116.80 t ha™ total fresh yield Table 3
presented that. Additionally, it was noted that the yield began to decline when the nitrogen content
reached its maximum 200 kg ha™. EI-Shahed et al. (2017) showed the impact of N on vegetative
growth, which in turn supported metabolic processes and enhanced growth and yield aspects of
maize. Also, Muirhead et al. (1985) discovered that applying nitrogen enhanced the yield of maize.
The favorable effect of N on all the growth indices examined in this study can be attributed to the

out yielded in fresh yield of forage following nitrogen application.
i- Effect of nitrogen fertilizer and hybrids on total dry yield (t ha™):
The results as showed in Table 2 indicated that interaction of HF treatments significantly

difference on total dry yield. H2F3 51.61 t ha™ recorded highest value H1F2 28.91t ha™ recorded
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lowest value total dry yield when compared to other levels. Table 3 illustrated that nitrogen
fertilizer alone showed non significantly difference on total dry yield. While Table 4 exposed
hybrids alone showed significantly difference on total dry yield. H1 38.16t ha™ recorded lowest

value also H2 47.43t ha™* recorded lowest value total dry yield.

.Table 1 Impact of interactions on Physiological traits and forage yield

- D

= S c T o
":n;-_, > 8 2 o S o ¢ o %cn 2 > L2
< N <) % Q= 3 = @ = o = o S T S “— @©
_ = - > - n < @ < - y— © - - T
s 4 - .2 .2 = w2 —%g CU%: @
S5 = S ge §T 2T 2% £8- sE- g
T L = - o (a) = [ bt

o < I i a = = g

1 158.467* 12.867° 57.333% 71.093* 14253 29.34b° 128.427* 4526b°  70.2°
H1 F2 173.467%° 12.733% 46.347° 59.487° 12.353° 24.227" 101.167° 28.913° 78.067*
F3 171.133* 13.567° 54.867°° 65.967™ 13.147° 27.833* 120.833" 40.313° 86.27°
F1 162.733* 154° 60.88° 7576® 15.72° 32.027* 144.307° 44.747°° 77.533®
H2 F2 141.333" 15.467° 64.527° 85.04* 18.307*° 35.68° 133567 4594°  81.65°
F3 159%™  14.733" 53313 68.94™ 18.173% 33.44™ 122253 51613 80.967°

At 5% of DMRT, means with the same litters for each factor and interaction do not differ significantly

Tn

Table 2. Impact of fertilizer on Physiological traits and forage yield.

5 o g8 2o E£Eo 2o Eo g3 >3 £

N gL = 2 gr B2 82 £, 3T £o
o= 32 @ c® 25 —ZTo w5 —2&8 TFo& LT
o a2 S 2T GO >'c >z S @- BFw T =
e p r* £ o©6® a® g5 FS -

F1 160.600 14.133 59.107 73.427 14987 30.683 136.367 45.003 73.867
F2 157.400 14.100 55.437 72263 15.330 29.953  117.367 37.427 79.858

F3 165.067 14.150 54.090 67.453 15.660 30.637 121543 45.963 83.618

At 5% of DMRT, means with the same litters for each factor and interaction do not differ significantly

Table 3. Impact of hybrids on Physiological traits and forage yield.
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J- Effect of nitrogen fertilizer and hybrids on ear weight per plant (g)

According to ANOVA the results illustrated that nitrogen fertilizer and hybrids alone and
interactions significantly difference on ear weight per plant H1 61.01g and F1 63.64 g recorded
highest value while H2 50.42 g and F2 49.84 g recorded lowest value ear weight per plant as
showed in Table 6,7. The results as showed in Table 5 illustrated that interaction of VVF treatments
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significantly difference on ear weight per plant H1F1 72.95 g H2F3 44.38 g recorded highest and

lowest value ear weight per plant respectively. Increasing number of kernels per row increase ear
weight as well as by increasing nitrogen150kg ha™ ear weight increase for Hiwhile for H2 by
increasing nitrogen 250kg ha™ ear weight decrease.

k- Effect of nitrogen fertilizer and hybrids on number of rows per ear

As presented in Table 5 interaction of HF treatments significantly difference on number of
rows per ear. The results explained that H2F1 highest value 13.8 H1F2 11.13 lowest value number
of rows per ear. Adding nitrogen 150kg ha™ for H2 increase row per ear. As well as hybrids showed
significantly difference on number of rows per ear H2 13.31 H1 11.86 showed highest and lowest
value number of rows per ear, whereas nitrogen fertilizer alone showed non significantly difference
on number of rows per ear Table 6,7 display that respectively. Comparing N 150kg ha™ to another
rate of N, there were more rows per ear. The increased number of rows per ear resulting from the N

dose may have been caused by the abundant supply of N needed for plant growth and development.
I- Effect of nitrogen fertilizer and hybrids on number of kernels per row

The results of analysis of variances illustrated that interaction of HF treatments significantly
difference on number of kernels per row the result showed that H2F1 14.06 recorded highest value
number of kernels per row while H1F1 11.66 recorded lowest value number of kernels per row
Table 4 showed that. However, Table 5 display that nitrogen fertilizer alone showed non
significantly difference on number of kernels per row. Additionally, Table 6 illustrated that hybrids
showed significantly difference on number of kernels per row H2 15.82 recorded highest value H1
12.46 recorded lowest value number of kernels per row. Similar result showed by (Jasemi et al.,

2013) found that the maximum number of grains per ear row was 150 kg ha™.

In a different study, Costa et al. (2002) found that the number of kernels per row rose with
nitrogen consumption. Additionally, according to reports by Al-Rudha and Al-Younis (1981), the
number of kernels per row increased in proportion to the nitrogen consumption. Additionally, Seadh
et al. (2015) and Matusso and Materusse (2016) found that the number of grain per row increased
when N was added. Akmal et al. (2010) state that the positive rise in yield components shows that N
increased the supply of assimilates for component growth and yield set. These results could be
explained by the way nitrogen influences the meristematic activity of the maize plant and an
increase in yield quality, as well as the vigor of vegetative development and the accumulation of
photosynthetic assimilates, which lead to a high number of grains per row. The results of Bahr et al.

(2006) and Shapiro and Wortmann (2006) are in agreement with these findings.

m- Effect of nitrogen fertilizer and hybrids on ear length (cm)
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Hybrids, nitrogen alone and interactions showed significantly difference on ear length(cm) as

showed in Table 7,6, respectively H2 24.28cm and F2 24.66 cm recorded highest value while H1
21.48cm and F3 21.73cm recorded lowest value ear length(cm) respectively. The results as showed
in Table 4 illustrated that interaction of HF treatments significantly difference on ear length(cm)
H2F2 26.26 cm H1F1 19.93cm recorded highest and lowest value ear length(cm) respectively. The
results showed a significant variation in ear length(cm) between nitrogen, hybrids. The amount of
nitrogen fertilizer applied has a major impact on ear length. As the nitrogen content rise from 0 to
115 kg N kg ha™, ear length also increased (Assefa and Mekonnen, 2019) .

n- Effect of nitrogen fertilizer and hybrids on 1000 kernel weight (g)

According to results hybrids and nitrogen alone showed significantly difference on 1000
kernel weight while Table 5 showed that interactions non significantly difference on1000 kernel
weight. Highest value recorded by H2 379.77 g and the lowest value was recorded by H1 359.11
1000-kernel weight. The 1000-grain weight was affected significantly by the hybrids Table 6
display that. Also, Table 6 illustrated that 1000-grain weight was significantly impacted by the
nitrogen fertilizer. F2 391.33 g and F1 328.33 g recorded highest and lowest value respectively
according to results maximum seed weight was recorded at 200kg ha™. Additionally, the maximum
seed weight of 250 kg N ha™ was reported by (Sorkhi and Fateh, 2014). Similar findings were also
reported by GOKMEN et al. (2001), who found that cultivars and nitrogen content had an impact on
the 1000 grain weight. The findings of this study supported those of Mahmood et al. (2001), who
discovered that nitrogen had a major effect on the weight of 1000 grains. According to certain
reports, maize grains weigh significantly more when nitrogen is added (Blumenthal et al., 2003).
According to reports by Izadi and Emam (2010), when nitrogen was raised from 90 to 180 kg per

hectare, maize seed weight increased dramatically. Sharar et al. (2003) also reported similar results.

Table 4. Impact of interactions on yield components.
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F1 54.34" 13.8° 17.2¢ 348.667 24.6%®
H2 F2 52.553" 132 16.2° 396.000 26.267°
F3 44.38° 13.133? 14.067° 394.667 22bcd

At 5% of DMRT ,means with the same litters for each factor and interaction do not differ significantly
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Table 5. Impact of fertilizer on yield components.
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F1 63.647° 12.667 14.433 328.333° 22.267%
F2 49.847° 12.067 14.667 391.333? 24.667°
F3 53.663%® 13.033 13.333 388.667° 21.733°

At 5% of DMRT ,means with the same litters for each factor and interaction do not differ significantly

Table 6. Impact of hybrids on yield components.
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H1 61.013° 11.867° 12.467° 359.111° 21.489°

H2 50.424° 13.311° 15.822° 379.778° 24.289°

At 5% of DMRT ,means with the same litters for each factor and interaction do not differ significantly

CONCLUSIONS

According to the results generally the physiological traits yield and yield component parameters
significantly influenced by interactions nitrogen and hybrids. However, physiological traits also number row
per ear, number kernels per row alone were non significantly influenced by nitrogen fertilizer. Furthermore,
F1 recorded height ear weight per plant As well as F2 recorded height 1000 kernel weight g, ear length cm
respectively. On another hand significantly influenced by an exception for hybrids alone was significant in
all parameters except leaf stem ratio. H2 recorded highest in all parameters except plant height, ear weight
per plant recorded highest in H1. Interaction H2F2 recorded highest number of leaves, leave fresh weight g,
steam fresh weight g, leave dry weight g, steam dry weight g, ear length cm and lowest plant height. While
interaction H1F2, recorded highest plant height, and lowest leave fresh weight g, leave dry weight g, steam
fresh weight g steam dry weight g, total fresh yield, total dry yield, number of rows per ear and number of
leaves. H1F1 recorded highest ear weight per plant g and lowest number kernels per row, ear length cm.
respectively while H1F3 recorded highest leaf stem ratio also H2F3 recorded lowest ear weight per plant g.
These findings underscore the importance of selecting the right nitrogen levels and hybrids to optimize
Physiological traits and yield outcomes effectively.
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