American-Eurasian J. Agric. & Environ. Sci., 19 (1): 43-47, 2019

ISSN 1818-6769
© IDOSI Publications, 2019
DOI: 10.5829/idosi.aejaes.2019.43.47

A Review of Farming System, Irrigation,
Intercropping and Nitrogen Management in Maize

'Hamza Armghan Noushahi and *“Mubashar Hussain

'College of Plant Science and Technology, Huazhong Agricultural University, Wuhan, China
*Department of Plant Breeding and Genetics, University of Agriculture Faisalabad, Pakistan

Abstract: Crop cultivation is a technique to cultivate the land and grow the different crops for the welfare of
mankind. Farming system refers to a group combination of enterprises in which the products and or the
byproducts of one enterprise serve as the inputs for production of other enterprise. In this review we discuss
different type of farming systems in maize and cropping system related to their highest inputs use efficiency

in different climatic regions. Nitrogen management is very critical to each crop. Some crops are restoratives and
others are exhaustive. In maize we apply N in 2 or 3 splits according to crop requirement. Water use efficiency
increases through judicious use of water. We can increase water use efficiency by improving crop varieties,
applying best methods of irrigation such as furrow irrigation etc. Intercropping with same species of crop can

give best yield and will be more economics per unit area.
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INTRODUCTION

Increasing population and consumption, lack of
available land and other productive units, have
extraordinary pressure on current agriculture and natural
resources to meet the demand for increasing food [1].
Getting food security under durable system is a major
challenge in the developing world and it is extremely
important to reduce poverty [2]. To reject this challenge,
the crop producer tried to eliminate certain sources such
as chemical fertilizer and insecticide, which resulted in a
decline in the environment already [3]. To meet the needs
food food
production must be substantially increased, while the
environmental impact of agriculture will decrease at the
same time [4]. The crop cultivation system defines as a
complexity of technological, land improvement and

of future security and sustainability,

organizational measures linked to land use and its
improvement and improvement of soil fertility [5]. A
farming system is described as the population of
individual farm system, which has a wide range of
enterprise  patterns,
economies and barriers and for that same development
strategy and interference [6]. It will be appropriate

resource members, domestic

depending on the scale of analysis, a farming system may
join some dozen or many millions of households [7].
Nitrogen fertilizer is essential for the high rate of food
production provided by modern agriculture. It contributes
20-80 billion profit per year for EU farmers [8]. Beside that
irrigation has long played a key role in feeding the
expanding world population and is expected to play a still
greater role in the future. As supplies of good-quality
irrigation water are expected to decrease in several
regions due to increased municipal-industrial-agricultural
competition, available freshwater supplies need to be
Water use for agricultural
production requires modern and durable research and
proper transfer of technology [9]. Intercropping, the
simultaneous cultivation of multiple crop species in a
single field, increases above ground productivity due to
completing multiple crops of species. We believe that
intercrop have high belowground productivity in
comparison to single crops and as much as possible soil

used more efficiently.

carbon and sequester more soil carbon over time due to
greater input of root litter [10]. Which disorders can
reduce the burden of buffering capacity, extreme weather
effects, along with the spread of insects and disease as
well as land and surface water and greenhouse gases
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emissions resulting in the loss of nutrients [11]. Organic
agriculture based on the growing organic matter has been
presented as a solution to the organic matter and recently
meta-analysis shows that soil carbon is really growing
under organic agriculture, mostly substantial additional
results of organic matter [12, 13].

Farming System in Maize: Maize is cultivated all over the
world, although there are huge gaps in yields. The Food
and Agriculture Organization (FAO) of the United Nations
predicts that agricultural production consisting
commodities that are assumed as edible and contain
nutrients and reflect the relative level of the aggregate
volume of agricultural outputs for every year in relation
with the base period 1999-2001 [14]. It is calculated that
in 2012, the total world production of maize was 875, 226,
630 tons, 27 with the United States, China and Brazil
harvesting 31%, 24% and 8% of the total yield of maize,
respectively [15]. Food balance sheets showed by the
FAO are commonly used as a data source for calculating
patterns, levels and trends of national diets which are
consuming and are referred to as the FAOSTAT food
balance sheets, in reference to the database that collects
the data [16]. The FAOSTAT food balance sheets indicate
maize vacancy for human utilization, which interrelates to
the sources of supply and its consumption. The total
quantity of maize produced in a country added to the total
quantity imported and adjusted to any change in stocks
that may have occurred since the beginning of the
reference period gives the supply available during that
period [17]. On the utilization side, a distinction is made
between the quantities of maize exported, fed to livestock
and wused for seed, losses during storage and
transportation and supplies available for human
consumption. The per capita supply of maize available for
human consumption is then obtained by dividing the
respective quantity by the related data on the population
actually partaking in it Wortmann and Kaizzi [18]. Data on
per capita maize supply are expressed with respect to
quantity and by applying appropriate food composition
factors for maize, including dietary energy value, protein
and fat content [19].

Different kinds of maize are cultivated all over the
world, with one significant difference being color.
Maize kernels can be varies colors ranging from white to
yellow to red to black. Commonly the maize grown in the
United States is yellow, while people in Africa, Central
America and the southern United States like white maize
[20]. Yellow maize is not famous in Africa for reasons
associated with the perception of social status:
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significantly it is connected with food-aid programs and
is perceived as being used only by poor people. Also, the
feed industry consumes mostly yellow maize in the
manufacture of animal feed [21].

There is a classification of corn according to the size
and composition of the endosperm. Resulting in an
artificial definition by kernel type as follows: dent, flint,
waxy, flour, sweet, pop, Indian and pod corn. There is
another difference or standard rating is the sweetness or
amount of sugar [22]. The amount of sugar remaining
depends on the variety of corn and when harvested from
the field. Yellow maize is badly fed and must be eaten
fresh, canned or frozen before the nucleus age and
becomes small, hard and corrosive. Sweet varieties cannot
be categorized [23].

Nitrogen Management in Maize: Over the past several
decades, the crop diversity of the North Corn belt
(Ontario and North America) has decreased dramatically
and only corn-based rotation is increasingly dominating
the landscape [24]. Increases in the area of maize and
soybeans coincided with reductions in cultivated areas of
grasslands, feed and other small grains [25]. Many
agricultural and environmental outcomes associated with
crop diversity loss of rotation also affect soil nitrogen
processes, N loss and crop response to N Yang et al. [26].
For example, there is ample evidence that the removal of
legumes, such as alfalfa (Medicago sativa L.), red clover
(Trifolium pratense L.) or soyabean (Glycine max L.)
Of maize (Zea mays L.) the rotation is based on increased
N fertilization rates and has a significant impact on N
dynamics [27].

The direct and indirect benefits of maize-wheat
cropping system on soil properties have also improved
the recovery of specific N fertilizers. More diverse
rotations and improved soil structure, aggregation and
health help to promote root growth, which in turn can
improve the N fertilizers uptake [28]. Greater duration
without tillage and abundant living plant roots in
diverse rotations can also host mycorrhizea over a longer
period of time within the crop rotation [29]. This can
increase the services they provide such as increase
available N uptake especially in
environments [30]. For maize, the comparatively
contributions of N uptake effciency and N consumption,
or utilization, efficiency to overall NUE varies depending
on a number of variables. Roberts [31] found that in
maize N uptake efficiency was more closely correlated to
NUE at high N and to N utilization, or usage, efficiency at
low N.

water-stress
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Intercropping in Maize: Smallholder farmers practice
cereal-legume intercropping to mitigate risks of crop
failure in mono-cropping system [32]. The productivity of
cereal-legume intercrops could be influenced by the
spatial arrangement of the intercrops and the soil fertility
status [33]. Maize is a substantial feeder of soil nitrogen
[34]. Beans are legumes, which means they can increase
soil nitrogen by biological nitrogen fixation from the air,
named nitrogen fixation [35]. Smallholder farmers in Africa
generally use maize/bean intercropping to expand soil
nitrogen and agricultural efficiency [36]. One Acre Fund
conducted a series of maize/legume intercropping trials in
order determine the optimum species and arrangement to
provide farmers with significant and positive economic
and food security impacts [37]. Other studies generally
showed intercrop advantages over sole crops that
declined as the width of adjacent strips of each crop was
increased [38]. For instance, [39] reported a larger LER for
1:1 alternate rows of maize and groundnut than for 2:2
alternate row intercrops. In some cases, sole crops were
more productive than intercrops when two or more rows
of intercropped maize were alternated with the same
number of groundnut (Arachis hypogaea L.) rows.

Irrigation Management in Maize: Crop cultivation is
often ineffective due to the low water use efficiency
(WUE) rate in irrigation, which is calculated on the basis
of the proportion of water used by the crop relative to the
amount of water actually used during irrigation [40].
Corn is one of the most important grains in the world and
its production must almost double to meet the increasing
demand for food, biofuels and livestock feed, especially
in developing countries [41]. In addition, climate change
will likely affect water supply and water demand,
heightening this problem in the future. Water use control
methods and water resources planning are of high
priority. In irrigated agriculture, the right way to save
water is to increase water use efficiency through better
management. The present work validates procedures and
methodologies using remote sensing to determine the
water availability in the soil at each moment, giving the
opportunity for the application of the water depth strictly
necessary to optimize crop growth (optimum irrigation
timing and irrigation amount) [42]. However, achieving
that increases goals will be difficult because of water
scarcity, which is already a critical problem in numerous
parts of the world and is expected to become more acute
in the future [43]. While maize is grown widely from the
south to the northern hemisphere, from arid and semi-arid
regions to wet and sub-humid areas, water scarcity will
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increasingly limit maize production. In addition, climate
change is likely to affect water supply and water demand,
increasing this problem in the future [44]. The recent trend
toward planting longer-maturing maize varieties in
response to increased temperatures could increase the
demand for water when the needed water is increasingly
unavailable. The relationship between this increased
demand for water and water availability in maize
production in China and elsewhere has not been
quantified. It was found that the gap between rain fed
yields and irrigated yields substantially increased from 5%
in the 1980s to 10% in the 2000s and that 40% of the maize
production area in CMB now fails to receive the
precipitation required to achieve full yield potential.
Growing sensitivity of maize production to water scarcity
resulting from a shift to longer-maturing varieties makes
adaptation to climate change especially difficult and
suggests that new adaptation measures are needed.
These measures include new approaches to agronomic
management and water management and the breeding of
new varieties [45].

CONCLUSION

From all above discussion, we can conclude that
proper farming system can help us to enhance yield of our
crop keeping in view all the suggestions of FAO and
FAOSTAT. We can increase nitrogen availability by
improving the soil structure, aggregation and health help
to enhance the root growth, which can help in increasing
the nitrogen uptake. Maize helps in nitrogen uptake.
Intercropping with maize can help in the availability of
Nitrogen. In conditions of water scarcity, irrigation must
be scheduled for a maximum allowed depletion of 45% of
the water available in the soil during the non-critical
stages of growth of maize grown in sandy loam soils in
subtropical regions to obtain the maximum yield of grains
and on the dry matter of the soil, as well as the maximum
efficiency of water use in the field and the net return.
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