Mesopotamia Journal of Agriculture, Vol. 49, No. 4, 2021 (48-58)

Mesopotamia Journal of Agriculture

https://magrj.mosuljournals.com

NITROGEN FERTILIZER AND EFFECT OF FORAGE GRASS CROPS: ARTICLE
REVIEW

Salim A. Y. AL- Gazhal
Dept. of Agricultural Economics, College of Agriculture and Forestry, University of Mosul/ Iraq

ABSTRACT
Article information The nitrogen fertilizer has a critical role in the plant
Avrticle history: growth and development processes by which the plant derives
Received: 6/8/2021 nitrogen which is in one content of cells. As a key element in

Accepted: 7/12/2021

Available: 12/31/2021 the formation of many compounds whereas the most important

are amino acids that compose the protein. Therefore, Nitrogen
considers as important for growth and plant development and
consequently for the increased outcomes. The Forage grass
plants respond well to nitrogen fertilization and collect about
half of the nitrogen absorbed by the plant during various stages

Keywords:
nitrogen fertilizer, nitrogen
considers, maize contain

DOI: of plant grains growth. Nitrogen positively affects the
10.33899/magrj.2021.130762. photosynthesis rate by increasing the rate of chlorophyll
1135 amount in the leaves, as it is the main element in the increase
Correspondence Email: and composition of the dry matter of the plant, the size and
salimalghazal@uomosul.edu.ig capacity of the grin, and the final crops of grains as each ton of

grain crops such as maize contain about 16 kg of nitrogen.

College of Agriculture and Forestry, University of Mosul.
This is an open access article under the CC BY 4.0 license (https://magrj.mosuljournals.com/ ).

INTRODUCTION

Maize belongs to the Poaceae family and the Maydeae tribe and it occupies
the second place in terms of importance after wheat and first in terms of
production In Iraq(Al-taweel and Qusay et al.,2020)Nitrogen fertilization using
sof plant growth and is largely needed by the plant as used in the physiological
processes of synthesizing chlorophyll, nuclear acids (RNA, DNA),
carbohydrates, and proteins (Al-Badrani, 2013) and is the first element that
determines the productivity of crops in general and forages grass crops in
particular, which act to increase the quantitative and qualitative crop
components yield( Al-Badrani and Rumi, 2013) in addition to its important role
in the formation and strengthening of the radical group as well as participation
in the synthesis of chlorophyll and nuclear acids (Pandey et al., 2000). Mineral
nutrition using compound fertilizers is the essence of plant life and one of the
basics of increasing the quantity and quality of crops, especially fertilizers
containing nitrogen and phosphorus, for the great physiological roles that these
two elements play in terms of plant growth and development(Fathel et al., 2021)

Nitrogen Fertilizer And Effect Of Forage maize crop:

Maize (Zea mays L.) is an important grain crop due to its nutritional value in
poultry and livestock nutrition, is a fast-growing and prolific crop, within a
period that may not exceed three months of growth it can give more fresh fodder
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(70 tons/ha) (Al-Douri, 2002) and its seeds access in manufacturing many food
products used in human nutrition and the oil and dextrin industry, as well as in
many industrial fields, such as; dyes, asbestos, ceramics, leaf, and cork.

Globally, several studies have been conducted to determine the maize plants
needs from nitrogen fertilizer (Dawadi and Sah, 2012; Asif et al.. 2013 and
Igbal et al., 2015). Nitrogen is exposing to washing and volatility, so distributing
the additive amount of nitrogen at various stages of growth can enhance maize
seeds' yield (Sangoi et al.,2007). In a study carried out by Alwan (2002), the
various additives of nitrogen fertilizer led to a significant increase in the grain
yield as a result of increased levels of nitrogen fertilizer from 0 to 60 to 120 kg
N/ha for maize crop, and nitrogen fertilizer 120 kg had supremacy if given
(6,693 kg/ha).

The Jassab and Al-Jubouri study (2013) indicated supremacy of fertilization

150 N/ha in grains upon fertilization levels of zero, 50, and 100 kg N/ha, giving
the highest grain yield of 11.64 kg/ha, the researchers explained why the grain
yield increased at the level of 150 kg N/ha that the grain yield decreases by 35%
at low levels of nitrogen when the plant suffers from moisture stress compared
to high levels of nitrogen.
Younis and Al-Hassan (2013) found from their study that includes four types of
nitrogen fertilization treatments; without fertilization, 450 kg Na/ha in one batch
in planting, fertilization of 225 batches in planting 225 kg Na after 20 days of
planting, fertilization of 150 kg in planting 150 kg N/ha after 20 days of
emergence and 150 kg N/ha after 30 days of the emergence, that there is
supremacy in the fertilization treatment of 150 kg when planting and 150 kg N/ha
after 20 days of emergence and 150 kg N/ha after 30 days of the emergence and
giving 8.4 tons/ha of dry fodder, and the reason for the increase in this treatment
may be due to the positive effect of nitrogen fertilization in increasing the stem
diameter, and height of the plant and thus causing an increase in these two
characteristics of dry feed. Daoudi et al., (2015) did not find significant
differences between the fertilization levels covered by their study and there was
a gradual increase in the grain yield with increased nitrogen fertilization levels
from 300 to 350 and then to 400 kg N/ha, However, this increase in grains yield
has not reached the significant level, and this may be since the hybridization of
maize responds to more nitrogen fertilizer than open-pollinated variety and
composite variety. Several studies have indicated that maize hybridization in
response to high levels of nitrogen fertilizer of 200 kg N/ha and above reached
357 kg N/ha (Khanzada et al., 2013; Kandil, 2013; Niknam et al., 2013 and
Shrestha; 2013).

Jassim and Kateb (2016) found in their study five levels of nitrogen
fertilizer, which are zero, 100 kg N/ha in one and two batches, and 200 kg N/ha
in one and two batches. The level of 200 kg N/ha two batches had supremacy in
the status of grain yield upon other levels and gave (13.8 tons/ha). Poorebrahimi
et al., (2018) found the increase in grain fertility when increased nitrogen
fertilization levels from 0 to 80 and then 160 kg N/ha and there was also an
increase in fertility when the increase of 240 kg N/ha, and this increase may be
due to the positive increase in most of the observed characteristics by increasing
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nitrogen fertilization levels, which was positively reflected in the increase in
total grain yield. Worku et al.(2020) found a gradual increase in the grain yield
with increased levels of nitrogen fertilization to reach its highest at the
fertilization level of 360 kg N/ha, superior to the grains yield of two levels (120
and 240 kg N / ha), maybe the reason for this increase that the increase in levels
of nitrogen fertilization was accompanied by an increase in the steady increase
of photosynthesis that led to the concentration of carbohydrates in the vegetable
part of the plant, which caused an increase in the number of corn ears and the
weight of a thousand corn kernels and the increase of these characteristics
eventually led to an increase in the total grain yield.

Nitrogen fertilizer and effect of forage white maize sorghum bicolor L.
Moench :

The white maize crop is a strategic grain crop, ranking fifth after wheat, rice,
maize, and barley crops in terms of food importance, production, and global
cultivated areas Its grains are used as food for humans in many poor countries,
and it is used as an important fodder crop as well as it enters into many other
industries (Younis, 1993) and is grown in Iraq in summer under irrigation, a
drought-bearing crop compared to other summer forage grass crops. The white
maize cultivated area in Irag 6,000 ha production of 7,000 tons, and cultivated
in the central and southern regions (guidelines for the cultivation and production
of white maize, 2002). Nitrogen is one of the key elements of plant growth and
the plant needs in all its stages of growth due to its entry in many physiological
processes and the needs of white maize plants for nitrogen fertilizer increase as
the plant ages due to the large vegetative group, and fertilization is an important
agricultural process that helps to enhance the quantity and quality of production.

The addition of nitrogen fertilizer helps in increase growth and the dry matter
intake of the plant because the feed product, whether dry, sludge or soft, depends
heavily on mineral nutrition, especially nitrogen, for its important contribution
to the formation of the plant's green cover through its role in the functional and
compositional aspects of metabolic processes in the plant Nitrogen plays a major
role in increasing the yield of green and dry white maize fodder (Bakheif, 1990).
White maize crop responds well to fertilization and effectiveness of fertilization
depends on the cultivated variety, soil moisture and the content of the nutrients,
as the addition of nitrogen fertilizer leads to increased plant height due to
increased cell size and rapid division in addition to increasing the efficiency of
the photosynthesis, leading to an increase in the number and length of the
internodes (KuKadia and Singhania, 1982) noted that the addition of the
fertilizer level of 160 kg/ha to the white maize crop led to an increase in plant
height, stem diameter and feedings compared to comparison treatment, and Al-
Assadi and Jaber (2001) found that the addition of nitrogen fertilizer at levels
(160, 240, 320 and 400) kg/ha resulted in a significant increase in the dry weight
of the shoot system, reaching (83, 133, 180) and 240 kg/ha for the four levels
respectively compared to the (zero) treatment, AL-Maliki et al. (2012) found
supremacy of the fertilization level of 160 kg N/ha upon the levels (zero, 40,
80, 120 kg Na/ha) by giving it the highest dry matter intake (17,476 tons/ha),
which is consistent with the findings (Mustafa,1995 and Al-Hasani, 2001), who
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noted that increased nitrogen fertilization levels lead to increased leaf area and
plant height as a result of increased cellular divisions and elongation, thereby
increasing dry matter. Shahandeh et al. (2015) found in their six-year study on
nitrogen fertilizer, and the return of plant residues to the soil, supremacy of the
fertilizer level of 280 kg Na/ha on the comparison treatment. found a significant
increase in the average grain yield by increasing nitrogen fertilizer levels from
zero to 240 kg nitrogen/ha, the fertilizer level 450 kg N/ha gave the highest
average for this characteristic (6.71 tons/ha) superior to the lowest level recorded
by the fertilizer level of 150 kg N/ha and was (5.63 tons/ha). Pannacci and
Bartolini (2018) found supremacy of fertilizer level of 100 kg nitrogen/ha with
the dry matter upon the dry matter intake of fertilizer levels (zero, 50, 150 kg
N/ha) in the two agriculture seasons. The researchers advised after increasing
nitrogen levels to avoid increasing fertilization costs and environmental impact
without taking advantage of increased levels in increasing biomass production.
The results of this research showed the high potential of high maize in terms of
biomass production as well when cultivated with limited inputs of irrigation and
fertilization.

Nitrogen Fertilizer And Effect Of Forage millet crop:

Local Millet Miliaceum Panicum [Millet Proso] is an important animal
fodder crop, especially for birds, grown in hot and dry areas of the world. Millet
contains a high protein content (Younis et al., 1993). Nitrogen element is an
important factor that plays a major role in increasing the yield of soft and dry
fodder for the millet crop, that increases the efficiency of absorption of nutrients
from the soil, improves growth, and increases branching and leaf area of the
plant. Aziz (2010) found a significant effect on nitrogen fertilizer levels on some
of the characteristics of growth where the 40 kg N/ha treatment is higher than
zero kg /N/ha treatment in fresh fodder yield when there were no significant
differences in the fodder yield for the two treatments zero and 20 kg N/ha as
well as between 20 and 40 kg N/ha respectively. This increase in the amount of
fresh fodder may be due to the effect of nitrogen, which increases the efficiency
of absorption of nutrients from the soil, improves plant growth, increases its
branches and leaf area, as well as increases the size of cells as a result of their
elongation and rapid division, and therefore increases the abundance of
vegetative growth and this described by Ziki et al. (2019) in a study on the effect
of nitrogen in plant growth, which included four levels of nitrogen fertilization
zero, 15, 30 and 45 kg N/ha, that the highest level gave the highest amount of
dry fodder and this superiority may be attributed to the increase in plant height
and leaf area due to the increase in the amount of nitrogen added at this level
and these results have been concluded earlier in studies similar to this study
(Shahin et al., 2013; Ibrahim et al., 2014; Kumawat et al., 2017; Bramhaiah et
al., 2018; Joshi et al.. 2018 and Thakor et al.. 2018). Moosavi’s findings (2014)
indicated that nitrogen fertilization plays an important role in increasing the dry
and fresh fodder yield of millet crops, especially high levels, with the highest
dry and fresh fodder at the fertilizer level of 225 kg N/ha and the lowest feed at
comparison treatment. The effect of nitrogen element in increasing stem
elongation and increasing leaf area has been weighted by Pandey et al. (2000),
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the reason for this increase is that the plant root system develops further at high
nitrogen levels as a result of cell division and elongation.
Nitrogen Fertilizer And Effect Of Forage Oat Crop:

Oat plant Avena sativa L. is a winter annual herbal plant belong to the
(Poaceae) family, cultivated in many countries of the world as a dual crop for
both fodder and grain purposes and ranks seventh in importance and global grain
crops production, after wheat, rice, maize, barley, white maize, and millet,and it
Is cultivated in many countries of the world as a winter grain crop (Acarlson,
Kaeppler, 2007). Oats cultivated area in the world estimates at 26.5 million
hectares, producing 44 million tons. Younis and Hassan (2012) said nitrogen
fertilization has had a positive impact on traits of vegetative growth, which have
increased in number as the nitrogen fertilization levels increased from 0 to 50
and then to 75 to the highest level on fertilization level 100 kg N/ha at the two
study sites. The increase in these traits has positively affected the increase in the
yield of dry and fresh fodder, which has reached the highest values at the
fertilizer level of 100 kg N/ha. Al-Rifai and Al-Hasnawi (2016) found that the
grain yield of oat crop at 120 kg nitrogen/ha was higher than the grain yield for
levels zero, 60 and 180, and 180 kg N/ha has superiority of straw yield upon
other levels. In the study of May et al. (2020) which included eight levels of
nitrogen fertilization (5, 20, 40, 60, 80, 100, 120, 140) kg N/ha, the 100 kg N/ha
level was more profitable than other levels, and the optimal nitrogen rate was
100 kg/ha. In the end, their results indicated that the use of a nitrogen rate of 100
kg/ha provides the most economic returns. Goa et al. (2019) when using five
levels of nitrogen fertilization (275, 300, 375, 450, 525 kg N/ha. reported that
most of the studied traits increase with the increase of nitrogen fertilization and
to the 3™ level (375), after this level most of the studied traits began to decrease,
researchers attributed this decrease that nitrogen fertilizer is an important factor
that can affect the growth and development of oats. The use of high nitrogen
fertilizers can cause leaf loss to chlorophyll, affecting photosynthesis and
restricting growth. Excessive use of nitrogen inhibits growth. Studies have
shown an increase in plant height with the first and second levels. It then
decreased with an increased amount of nitrogen fertilizer. Some researchers
stressed that the use of appropriate nitrogen fertilizers can effectively improve
the rise of oatmeal. While overdose has an inhibitory effect. The highest rise of
the plant was obtained using the third level (375) but the dry matter increased
with levels (275, 300, and 375) and then decreased with levels (525,450 kg
N/ha), attributed by researchers (Zhang, 2009, Niu, 2014 and Zhao, 2016) at
high levels of nitrogen, causing root inhibition, which affects the absorption of
other nutrients.

Nitrogen Fertilizer And Effect Of Forage Barley Crop:

Barley is a strategic grain crop in the world used as food for humans and
animals as well as its use in other industrial areas, ranking fourth after wheat,
rice, and maize in terms of the importance of production and cultivated area.
Although barley has been grown since ancient times in Irag, the average yield
production is still low compared to the grain-producing countries of the world
(FAQ,2014), perhaps the most prominent reasons for the low average yield in
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Iraq is the mismanagement of the crop at critical times of its life, which makes
the plant unable to exploit its genetic capabilities and thousand, (Jaddoa, 1997).
Nitrogen is an essential nutrient for plants and is classified as a major nutrient
needed by the plant in large quantities and if it is not available at the required
level, it limits plant growth, weakens its performance and thus leads to a lack of
availability. On the contrary, adding it in quantities beyond the plant's need will
have undesirable effects such as increased vegetative growth at the expense of
reproductive growth. The adoption of good crop management, particularly
nitrogen mineral nutrition, must be based on a precise timer that coincides with
the stages of formation and growth of the ingredients of the crop, which avoids
the plant being exposed to food stress, which will limit the development of the
ingredients of the yield and therefore the outcome (Ramos et al., 1995).
Accordingly, it is necessary to have an appropriate balance between the amounts
of nitrogen and the dates of its addition to the plant to achieve the highest grain
yield perhaps with the lowest amount of nitrogen added promptly, which
achieves the first two benefits reducing the cost of purchasing nitrogen fertilizer
and the second to preserve the environment from pollution, and here highlights
the role of the researcher in choosing the amount of nitrogen fertilizer and the
date added to achieve the highest efficiency of the plant in making the most of it
Tanaka and Nakano (2019) from their study, which included three levels of
nitrogen fertilization (0, 30, and 60 kg nitrogen/ha) there was no clear response
to all the characteristics studied by increasing nitrogen levels Some traits
recorded a decrease with increased levels of nitrogen fertilization, especially in
late agriculture due to high temperatures, while there was a rise in some of the
traits studied in early agriculture and the proportion of protein in grains increased
both in late agriculture and in early agriculture. Kassie and Tesfaye (2019) was
found in field trials to assess the impact of levels of nitrogen fertilizer on the
barley crop and to determine the level of manure better than nitrogen, which
gives the highest grain yield with the best quality. Nitrogen fertilization levels
were five levels (0, 23, 46, 69, 92 kg/ha) in three growth seasons. The results
showed that as nitrogen rates increased, grain yields increased and nitrogen in
grains and grain protein content increased, although both grain crop and protein
content increased with increased nitrogen rates, based on the regression equation,
the use of 48 kg nitrogen/ha gave the highest economic benefit, the use of
nitrogen above 48 kg/ha did not lead to an economic increase, but instead
increased the cost of production. In the end, the researchers recommended that
farmers reduce the use of high levels of nitrogen because even if there is an
Increase in grain grains, it will cause an increase in production costs without net
profit. Al-Kanani et al., (2019) found in a study of barley crops and its impact
on different levels of nitrogen fertilizer of zero.80.60,160,120 results showed
higher grain yields at high levels of nitrogen.
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