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A A

Classification of Maize

What are the 7 classifications of maize?
1. Dent corn (Zea mays indentata Sturt)
2. Flint corn (Zea mays indurate Sturt)
3. Pop corn (Zea mays everta Sturt)

4. Flour corn (Zea mays amylacea Sturt)

5. Sweet corn (Zea mays saccharata Sturt)

KKMU- LUD, DOA 3



6. Waxy corn (Zea mays ceratina Kulesh)

7. Baby corn (Zea mays)

0 Maize is commonly called the queen of cereals thanks to A
high genetic yield potentials compared to the other cereals [
Considering its genetic potentials of yield and fast growth
habits, maize is an extremely nutrient exhaustive crop

KKMU- LUD, DOA 4

A A
Types and Uses

No Types of Corn or
Uses of Corn (or) Maize
Maize

Each one has distinctive characteristics and uses.

1 Dent com This is soft maize, widely cultivated and has great commercial
value.




2 Flint corn This 1s a hard corn that ripens rapidly.

3 Pop corn The grain of this corn is very hard and small in size. This is a popular
type of corn for human consumption.

4 Flour corn Its starch is soft and shrinks when the corn ripens

5 Sweet corn This corn contains both starch and sugar and thus tastes sweet.

6 Waxy corn This corn comprises of a soft, wax-like substance resembling
tapioca starch.

7 Baby corn This type of corn is not grown on a commercial basis

KKMU- LUD, DOA 5

A A
What is

A

the difference between corn and maize? & In USA and
Canada corn and maize are one and the same, and is meant for the plant




that produces kernels used for cooking. # However, the term corn 1s
preferred over maize for food products that are made from it, such as
corn flour, corn starch, cornmeal etc.

A

A A 4 A A



A

KKMU- LUD, DOA 6

A A A

Byproducts from main use of cornthe use of corn is as
human food.

In many parts of the world especially in Latin America, Africa, Southern Europe
and some Asian countries, maize is consumed as food grain.

Qo0 036 9M§ OM(UD R 109 © @0 4§50 MM
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oooooo ooo) 25 per cent to feed cattle (500@00)
§ p

15 per cent for poultry (0000006)00) and

10 per cent for horses and sheep (|

1gper A

The third use of maize is in making industrial products.

Maize is used for making industrial alcohol.

Maize is also used for making vegetable oil and starch is also obtained from it. On
the other hand maize stalks are used in making rayon, plastics, paper and wall
boards.

KKMU- LUD, DOA 7



by-products
A

A A

A Corn Flour

A

grown for food processing

Corn

Cornis



grown for food, feed

Corn is



Syrup
A A

A Biofuel
Brazilian Corn flour Corn Dio refineries

KKMU- LUD, DOA 8

Corn by-products
A



Hydrothermal carbonization valorization as an alternative
application for corn bio-ethanol by-products

International Brazilian



Corn Oil Trade

KKMU- LUD, DOA 9
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A
a Corn or

Maize requires a soil pH Maize requires a soil pH of 5.8-6.0. Soil

microbial activity 1s optimized at pH levels around 6.0, increasing nutrient cycling
and biological activity. When the soil pH drops below 5.5, Mg, calcium. K and

molybdenum availability falls.

Which soil is best for maize production?

Maize can be grown successfully in variety of soils ranging from loamy sand to
clay loam. However, soils with good organic matter content having high water
holding capacity with neutral pH are considered good for higher productivity.



What are the nutrient requirements for maize?

The maize plant is a heavy feeder, requiring an intelligent fertilizer programme. It
requires a lot of nitrogen, phosphorus, potassium and zinc. It responds very
well to heavy nitrogen fertilization, at a concentration that would normally cause
lodging of other cereal crops.

Maize requires more N and P than other essential elements for the development of
all growth stages. To produce high yield and sustain soil fertility, essential nutrient

elements ought to be provided in an appropriate amount.
KKMU- LUD, DOA 16

A A

Fertilizer for maize production
Which fertilizer is good for maize production?
The standard fertilizer recommendation for maize consists of 150 kg

ha '(NPK 14-23-14) compound fertilizer and 50 kg ha™ urea.
(Dugué 2010)

How do you increase maize yield?



Maize yield is increased by establishing the correct number of plants
to create and maintain an eflicient green leaf canopy and then
maximizing the number of grains per cob and the weight of each
grain. This requires a balanced crop nutrition programme including

A

all macro and micronutrients.
KKMU- LUD, DOA 17

A
A The Best A

Fertilizer for Maize) What is the best time to fertilize
maize?
It has been reported that maize is a heavy feeder of nitrogen and

that it requires nitrogen application at four weeks after planting. (Lucy
et al., 1998)

J What is the NPK ratio of maize?



Apply NPK fertilizers as per soll test recommendation as far

as possible.
 If so1l test recommendation is not available adopt a blanket

recommendation of 135:62.5:50 NPK kg/ha, ZnSO,at 37.5 kg/ha. 0
Maize can easily achieve 9 tons/ha (40 bags per acre) with the right
agronomy and adequate moisture, but 1t does require adequate
nutrition to achieve this the amount of fertilizer required is best
calculated by multiplying the target yield in tons per hectare, by 20-
25 kg.[Eg. 9 x 1000/ 25 = 360 kg] & [Eg. 9 x 1000/ 20 = 450 kg |

KKMU- LUD, DOA 18

A

Is urea

A

fertilizer good for maize? 0 Maize height and dry matter
production were depressed with increasing salinity levels.



0 The application of composted manure and urea fertilizer enhanced
plant growth and nutrient uptake compared with the non-treated
control.

[ Maize growth was better under urea fertilizer than under
composted manure.

KKMU- LUD, DOA 19

Nutrient



A

deficiencies Nutrient deficiencies in crops
reduce yields, quality and profits to the farmer.

Yield can often be reduced 10-30% by deficiencies of
major nutrients before any clear symptoms of deficiency
are observed 1n the field.

The photographs of common nutrient deficiency symptoms

A

1n maize
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A A A
Nitrogen Application [N
must be applied annually

[Since it is subject to loss by leaching de-nitrification



[it is best applied near the time of crop need

[On finer textured soils, silt loam or heavier, it is best applied as a
pre-plant or side dressing

Hon coarse textured soils where leaching can be a problem

[N is best applied as a side dressing or split application

UIf the crop is irrigated, 50-60 % pre-plant plus the rest through the
irrigation system is an effective technique

KKMU- LUD, DOA 23

A
A Role of

Phosphorus in Plant Developmentes Both P and K are absorbed in large
quantities by corn plants. Phosphorus is important for stimulating root and shoot
growth and promoting vigorous seedling growth. (Google: Feb 11,2021) # Early season P



deficiency symptoms can occur in cool soils with adequate P. # Cool soils limit root
growth and nutrient uptake, resulting in a temporary P deficiency and plants that may be
stunted or purple in color.
& Occasionally, the purple coloration is not a symptom of P deficiency but related to air
temperatures and bright sunny days.
# The purple coloration is caused by the accumulation of reddish-purple pigments. # It

has been hypothesized that a combination of bright, sunny days and cool nights (40's to
50's F)

A A A A

KKMU- LUD, DOAZ4

C3, C4 and CAM



Plant



[ The majority of plants undergo C3
photosynthesis
CO, to RuBP (Ribulose 1,5 —bisphosphate)
[0 C4 photosynthesis occurs in around 3% of vascular plants including crabgrass,
sugarcane, corn, etc. (PEP = Phosphoenolpyruvic Acid)
[0 CAM photosynthesis occurs in plants adapted to dry environments including cacti
and pineapples. (The Crassulacean acid metabolism (CAM) pathway)

KKMU- LUD, DOA 25

A A Role



A

of Phosphorus in Plant Development (Cont.,) # The results in
the accumulation of the pigments as a result of high photosynthetic
activity during the day and little metabolism of them during the night.

« This condition will not impact yield, unlike if
the symptom 1s the result of a P deficiency.
Symptoms diminish as the soil warms up.

4 Some corn products during early development
can mimic these cold temperature P
deficiencies.

# These corn families have a natural genetic A
purple seedling color that can be mistaken for
cold weather induced P deficiency.

& This purple coloration can be observed on
some corn products during all stages of plant
development.

A

KKMU- LUD, DOA 26



A Role of

Potassium in Plant Development

# Potassium is important for corn growth because it helps increase disease resistance
and water stress tolerance.
« How much potassium does your corn require per acre?
“A standard benchmark is that potassium uptake for a 180-bushel corn yield is
240 pounds of potassium per acre. The critical level of potassium in the soil for
optimum performance is approximately 165 ppm.
# Potassium is associated with the movement of water, nutrients, and carbohydrates
within the plant.
# These functions stimulate early growth, increase protein production, and improve
the efficiency of water use and resistance to diseases and insects.
# Plants with insufficient K have difficulty absorbing water and N from the soil, which
might increase drought stress.
# Corn plants conserve water and reduce moisture stress by closing leaf stomata
(openings on the undersides of leaves) mechanism, which is regulated by K.



A A A

KKMU- LUD,
h a Ve WY 77

A Potassium
(Cont;)

# Plants with inad equate K may be slower at closing their stomata, which reduces
protection from drought stress.
& Additionally, deficient plants may have reduced energy making capacity via

A A A A

photosynthesis. Role of

Potassium in Stalk Rot Disease

& Stalk rots are among the most common and damaging of corn diseases. 4 Yield
losses can result from premature plant death and lodging. # The severity of stalk rot



loss can be minimized with an optimum balance between K and nitrogen (N) levels in

plant tissue.

# Excessive N that 1s out of balance with K, can cause a rapid flush of growth which
may cause the plant to have insufficient structural composition to guard against
fungal pathogens that cause stalk rot.

& Potassium has been associated with improvement of stalk strength. 4 When corn

plants take up enough K, stalk dry down is moderated after maturity and the risk of

lodging may be reduced.
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Symptoms
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P-deficient



P &K-deficient
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Organic Matter and Corn Production Soil o
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of legumes (dual purpose legumes), and biomass resulting from short- to long-term fallows

are among the most promising organic sources .
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0 Organic manures affect the availability of nutrients by adding nutrients, through the

mineralization-immobilization process, as a source of energy for microbial
activities or as precursors to soil organic matter, and by lessening P fixation in the

soil.

0 Organic manure improves the overall physical characteristics of the soil

s:...:segﬁel]{)cl)%w%%) and soil organic matter together with the major and minor
organic nutrients and prevents physical compaction of soil (e i:::::seegog{)&)éﬁ),
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A

Organic Matter and Corn Production Soil

[0 The collective interaction of the nutrient components in organic fertilizer
incorporates the soil with the complete range of nutrients within a comparatively
short time, and their effects last longer for the current crop to benefit directly.
Agriculture lacking organic manures/crop residues has resulted in a lessening of
biological and physicochemical properties of the soil.

(Verma J. P. and Verma R., 2015)

[ A combined application of organic and inorganic appears to be an ideal method to
meet nutrient requirements of crops rather than a sole application of either source. []
The combined application of fertilizers and manures increased the nutrient uptake of
the plants.
[0 The significant buildup of organic carbon (0.74%), available N (316.0 kg/ha),
available P (10.8 kg/ha), and Zn uptake were observed with the application of the

recommended dose of fertilizer (40—15 kg N-P/ha) + FYM 10 t/ha. (Tetarwal et al.,
2011)



0 The integrated application of 50% NPK + 50% poultry manure increased nutrient
(N, P, and K) uptake of maize over sole poultry manure and sole inorganic
fertilizer. (Almaz et al. 2018)

KKMU- LUD, DOA 38

A Plant A

Population Densities



In high potential/irrigated environments, a final stand of 50-60000
plants per ha can be targeted on most varieties from the 500 series to
700 series, whereas population densities of 37- 44000 plants per ha are
recommended 1n low rainfall potential areas.

KKMU- LUD, DOA 39

A A



KKMU- LUD, DOA 40

A The a

Corn Growing Season



Generally, a maize crop that is planted before the main rains start have more
vigorous root system and hence beneficial to plant early. Planting early also
lengthens the growing season. If irrigation is available, planting can commence
as early as the first week of October.
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A
The Corn Crop

Inputs

These inputs are inter alia (variety), adapted cultivars, plant population, soil tillage,
fertilization, weed, insect and disease control, harvesting, marketing and financial
resources

Nutrients and NPK Ratio



Pre-planting fertilizers for corn should have NPK ratios of 1-4-0, 1-3-1, 1-3-3, or 1-1-
1 to ensure they don't contain too much nitrogen. This will ensure they develop a
healthy root system and have strong stems and foliage. (Google, Jan 26, 2022)

The seed rate varies depending on purpose,

seed size, plant type, season, sowing
methods etc. A

The following crop geometry and seed rate
should be adopted.
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Sustainable Corn Crop Productivity # When needed,
rates of nitrogen up to about 40 to SO pounds per acre can be applied in the fertilizer



band provided the N + K,O application does not exceed 80 to 100 pounds per acre.

& Sustainable crop productivity might be attained through the judicious use of both
organic and inorganic fertilizers. 'e substitution of parts of inorganic fertilizers
with organic fertilizer could maintain and sustain soil productivity and improve
crop productivity.

& Integrated application of inorganic fertilizers with different sources of organic
manures in different amounts has significant benefits to enhance maize
productivity, improve nutrient uptake by plants, and maintain soil nutrient status
1n maize-based cropping systems

& [t combines both organic and inorganic nutrient sources to achieve higher crop
productivity, prevents soil degradation, and improves soil-water infiltration, thus
helping to meet future food supply.

& Sustainable food security needs a balance between increasing crop productivity and
environmental sustainability
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Fertilizer Application and Plant Health
® Urea: 275-300 kg/ha. (110-120 kg/ac)
e TSP: 175-200 kg/ha. ( 70-80 kg/ac)
* MoP: 100-125 kg/ha. (40-50 kg/ac)
e Gypsum: 125 kg/ha. (50 kg/ac)
» /nSO,: 10 kg/ha. (4 kg/ac)
[ Land should be prepared 4-5 ploughing and laddering.
[0 The field should be properly leveled.
0 1/3 urea and all other fertilizer should be applied during final land preparation. [
2/3 Urea are equally splited applied at 35-40 DAS and 65-70 DAS. [ Thinning:
When plant attain a height of 5-10 cm, it should be thinned out at 10- 15 DAS.
0 Weeding: 2 weeding can be done.
0 Seed Treatment: Seed should be treated with Agrosan G.N. and Granosan M.
[0 Use resistance variety.
0 Spray crop with Malathion 57 EC or Fifanon 57 EC for Earworm and aphids.

0 Spray Sumithion/ Diazinon 57 EC for KKMU- LUD, DOA 45
borer.



A A
Corn

and Previous crop

0 Research has shown that maize will produce better when grown in rotation with
another crop, especially a legume, probably as a result of diminished incidence of
pests and diseases, reduction of the negative effect of continuous maize cropping,
and contribution of N from the legume. While much of the disadvantage of
growing maize after maize can be overcome by applying N fertilizer, it is not
possible to apply enough N to eliminate completely the yield difference between
rotational and continuous maize. (IFA, 1992)

0 For N, soil sampling and analysis must be done annually but even the soil tests
may be reliable under high rainfall conditions, especially with sandy or very
poorly drained soils. For relatively immobile nutrients like P, K, and Mg, most
research has shown that soil analysis conducted on samples collected every 3-4
years will be adequate. For micronutrients the available soil test procedures have
not been shown to be highly reliable and it 1s suggested that plant analysis should
be used 1n conjunction with soil tests: deficiencies of many of the micronutrients



are limited soils with pH > 7.3.
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A
Nutrient Uptake and Removal by 230 Bushel Corn

** HI was calculated according to the following formula:



Harvest index (% ) = Grain yield / Biological yield x 100.
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Timing for

Corn’s Fertilizer Application 0 Uptake of over half the N and P and 80% of
the K 1s accomplished before the crop reaches the reproductive stage. It is therefore
imperative that an adequate supply of these major nutrients be available to the plants
early and remains available throughout the growing season. Even though only small
amounts are taken up early in the season, high concentrations should be available in
the root zone as the root system is small at that time and the soil 1s often cold.

0 There is much greater flexibility in the application of P and K since they are
relatively immobile. On many soils they may be broadcast either in the fall or
spring with similar results, except on sandy soils where there is a possibility that
the K might be leached out of the rooting zone (K should then be applied just
before planting).
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Method of

Fertilizer Application [0 On field where the soil fertility status is at or above the

desired level, there is little evidence to show any significant difference in yield associated with
different methods of application. In contrast, on soils with a low nutrient status or a high
P-fixing capacity, placement of the fertilizer within a concentrated band has been shown to
result in higher yields, particularly at low rates of application. On higher-testing soils,
although yield differences are unlikely, plant recovery of fertilizer nutrients in the year of
application will usually be greater from a band place 5 cm to the side and Scm below the seed
than when broadcast.

0 Placement of fertilizer directly with the seed is sometimes referred to as “pop-up”, but this
is a misnomer as the crop does not emerge any sooner and may indeed emerge 1-2 days
later than without such application. If used, pop-up fertilizer should contain all three major

nutrients in the proportions N: P,Os: K,O = 1:4:2. Under normal moisture conditions, the



maximum safe amount of N+ K20 for placement directly with the seed is 12-15 kg/ha in

100 cm rows and correspondingly more in closer rows. In excessively dry springs, even
these low rates may result in reduce germination and/or damage to seedling.
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Agricultural

A

and industrial wastes 0 The value of those which are effective
sources of nutrients for maize will depend on time and method of application.

0 By-products containing free ammonia or compounds that will convert to

ammonia must be incorporated into the soil soon after application to obtain
maximum benefit.

[ Since most of the nutrients that will be available for the particular crop should
be estimated from available data on their relative release rates.



[ With industrial by-products, care must be taken to avoid applying excessive

A

amounts of toxic metals

A A
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Ribulose bisphosphate is carbon dioxide acceptor during the daytime.



The carbon dioxide acceptor in CAM plants is Phosphoenol pyruvic acid (PEP)
during the night and Ribulose bisphosphate is carbon dioxide acceptor during the
daytime.

Crassulacean acid metabolism, also known as CAM photosynthesis, is a carbon
fixation pathway that evolved in some plants as an adaptation to arid conditions
that allows a plant to photosynthesize during the day, but only exchange gases at
night.



