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ABSTRACT

This study was conducted at the demonstration farm of the faculty of
agricultural studies (shambat), during late winter season Y+ )1, separated
in to two experiments in different location; to study effect of DAP
fertilizer on growth and yield of three cultivars of maize as forage crop.
The experiment was laid out in Randomized Complete Block Design
(RCBD) with split plot arrangement having three replications. The
maize cultivars are: (heddaba)’, heddabaY, var. YY) were treated with
(without DAP/ha, Y +kg DAP/ha, ¢ +kg DAP/ha, 1 +kg DAP/ha).

The seed were sown in the field with three seeds inplot. YxY Mfor the
plot, and in pot +.© M", The distance between the plants were ¥ +CM.

Parameters studied were: plant height, stem diameter, number of leaves,
fresh and dry weight, also protein and fiber percentage.

The results showed non significant differences among the all parameters,
in both experiments.
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Chapter One

Introduction

Maize (Zea mays L.) belongs to the family Poaceae, it was originated in Mexico
where it is the oldest known back to about V- -+ years ago (Mangeisdorf et al.,
Y47€). 1t is the third most important cereal crop in the world after rice and wheat. It
Is cultivated in a wider range of environments than wheat and rice because of its
greater adaptability (Koutsika-Sotiriou, Y34%),

Being a C: plant, it is physiologically more efficient and has higher grain yield
potential compared to rice and wheat, so called as Queen of cereals. Maize gives
highest conversion of dry substance to meat, milk and eggs compared to other
cereal grains. Maize has acquired a well-deserved reputation as a staple cereal
food. It has high carbohydrates, fats, protein, some of vitamins and minerals; it is
nutritious for human consumption. That is why maize has now been termed as
nutricereal. The presence of a mixture of carotenoids (B carotene, cryptoxanthins
and B-zeacarotene having Pro-Vitamin A activity) provides maize a specific place
among cereals (Anonymous, Y+ Y).

Maize is used as forage and in the manufacture of livestock feed, food stuffs,
Sweeteners, beverage and industrial alcohol, oil (Moyin-Jesu, Y+ +), and biofuels.

In the United States and Canada, the primary use for maize is feeding livestock as
forage, such as silage (made by fermentation of chopped green corn stalks), or
grain. Maize is also a significant ingredient of some commercial animal food
products, such as dog food.

The United States produces ¢+7 of the world’s harvest; other top producing
countries include China, Brazil, Mexico, Indonesia, India France and Argentina
(FAO Y+ ),




In Sudan, maize is considered as minor crop and it is normally grown in Kordofan,
Darfur and Southern States or in small irrigated areas in the Northern states, with
average production of about .14V ton/ha (FAO, Y- +°). In the traditional farm of
Sudan, the low productivity of maize was attributed to the low yielding ability of
the local open — pollinated cultivars that are normally grown and the greater
sensitivity of the crop to water stress (Saliem, Y44Y),

In rain-fed areas, corn is usually grown in early July with less density to avoid
competition for limited water during rainy season. Whereas, under irrigation the
normal practice by farmer were to grow in June using almost double the rain-fed
seed rate, and irrigated every two weeks.

In Sudan, maize can be grown to produce forage in winter season to solve problem
of livestock feed shortage during this period. Maize proved to be most suitable
forage as it is characterized by its high energy content and considerable protein
content, compared to other cereal forage crop (Ipperisiel et al., Y3A9).

There has been a growing interest in forage crops in Sudan prompted by the market
rise demand for animal products for both consumption and export (Kambal, Y 3AY).
Maize is an important forage crop for many dairy and beef animals. The crop is
palatable, quick growing with a high dry matter production and relatively high
nutritive value. Dry matter yield of maize is a function of numerous interacting
environmental and genetic factors, with subsequent influence on leaf area
development and subsequent dry matter yield (Dwyer and Stewart, ) A7),

Maize is commonly fed to livestock as fodder stove or silage (Christopher et al.,
Y471). The feeding of corn fodder is popular in the semi-arid as well as in areas
where corn often fails to reach the stage of mature grain. The stalks of the crop at
this stage are more palatable and higher in protein than other stages (John and

Warren, Y41V),




Objectives:

* To investigate the influence of different level of Diammonium phosphate

(DAP) on growth, yield and quality of fodder maize under irrigation.




CHAPTER TWO
LITERATURE REVIEW

Maize is a worldwide crop for grain, and it is perfect crop for silage. Maize is
highly variable, naturally cross pollinated crop markedly heterogeneous, complex
species in which all forms of hybridize freely, (Purse Glove Y4VYY). About °:
species exist and consist of different colors, textures and grain shapes and sizes.
White, yellow and red are the most common types. The white and yellow varieties
are preferred by most people depending on the region. It’s introduced into Africa
by the Portuguese in the Y1th century. Maize has become Africa's most important
staple food crop. (IITA)

v.): Classification:-

Maize cultivars can be divided into groups according to the structure of the seed,

which is usable, Purse Glove (Y4VY).

Maize commonly classified into six groups based on kernel characteristic: dent,
flint, flour, sweet, popcorn, and waxy, Martin () 4A¢),

Y.Y. Crop ecology: (adaptation).

Y.¥.). Moisture:

The moisture requirements of corn crop vary throughout the growing season. The
fall of the rain factor specific for the cultivation of the crop in the tropics rate is

considered. The minimum amount of rain is Y+ *mm, and optimum is £€%1+-7++ mm

for the growing season, (AliY«+V-Y«+A),

Y.Y.YTemperature:
The optimum temperature for germination is YA-Y)c' whereas below
\«c. Cold wet weather after planting favors the development of pathogens, which

adversely affects germination and consequently yield.




Y.Y.Y Soil:

Maize performs best on well drained, well aerated, deep, warm loam and silt loams
soils containing adequate organic matter and well supplied with neutrons elements.
Y.Y.¢ Crop rotation:

Founded after many researches, the best crops planted before of maize are the
winter legumes crops such as check beans, lentil, and vaba beans; and largest
sowing after potatoes and cucurbits. It should not cultivate maize after sunflower,
were the soil dried at deeply depths.

Corn itself is a good crop more than other cereal crops even wheat, because it can
replant on the same place several years without decreasing in productivity
especially under the good care.

In Sudan, Abu Hajjar project was chosen for the cultivation of maize with peanut
and sunflower as production corn, Ali (Y« «V-Y++A),

Y.¥.e Sowing date:

The date of sowing affected directly on the seed production. In the sub-tropical and
temperate areas corn sown when the temperature of soil ranged Y+-YY°C. But in
the tropical areas the rainfall determine factor.

Y.¥.7 Fertilization:

Maize is considered as one of the crops, which is used as a guide or indicator of the
lack of nutrient elements in the soil. The amount of fertilizers base on the varieties
planted, and amount of rainfall or irrigation, in most African countries and Latin
America, where the rate of rainfall is not sufficient and use local varieties which is
characterized by low productivity. The fertilization rates are usually low. The
amount of nitrogen added is ¥+-2+ kg/ha. It is found in one of many experiments
the rate and date of adding fertilizers affects directly seed production of maize,
(ALY« 2 V=Y o A),




Y.Y.¥: Irrigation:

Although the maize is drought resistant crop. But it response vary much to
irrigation. An experiment has shown, that giving two irrigation productivity
increased by Y+ 7, and when giving four increased by Yo -Z. The irrigation times
and amount of water depend on the climate, soil type and density of vegetation. In
the some areas have irrigated three times, in dry areas given crop ¢-°© irrigation,

and in the driest areas are given irrigation every Y «-)Y days, (Ali Y+ «V-Y .« A),
Y.¥: Importance of maize:

Maize is the most important cereal crop in sub-Saharan Africa (SSA) and an
important staple food for more than Y.Y billion people in SSA and Latin America.
All parts of the crop can be used for food and non-food products. In industrialized
countries, maize is largely used as livestock feed and as a raw material for
industrial products. Maize accounts for Y:—o+/Z of low-income household
expenditures in Eastern and Southern Africa. A heavy reliance on maize in the diet,
however, can lead to malnutrition and vitamin deficiency diseases such as night
blindness (I1ITA).

Y. ¢: worldwide maize production:

Maize is widely cultivated throughout the world, and a greater weight of maize is
produced each year than any other grain. The United state produces ¢/ of the
world’s harvest; other top producing countries include Chine, Brazil, Mexico,
Indonesia, India, France and Argentina. Worldwide production was AYY million
tons in Y++% more than rice (YA million tons) or wheat (1AY million tons)

(International Grain Council, YY),




maize productionin Y«\Y¥

Country Production (tons)
Sudan £1.¥A
(PAEA)
World Y YT EYY VAY

(Follow to FAO retrieved).

Y .o: Uses of maize:

Y.2.Y: human food.

Y.2.Y: Fodder:

Maize produces a greater quantity of biomass than other cereal plants, which is
used for fodder. Digestibility and palatability are higher when ensued and
fermented, rather than dried.

¥.0.Y.)\: Maize as a forage crop in Sudan:

The maturity stage for harvesting is at the milk stage. In the Sudan it is expected
that this crop will soon gain important as forage crop as in many part of the world.
Farmers take several factors into account when choosing maize cultivars for
forage. These factors include available, cost of seed, case of establishment and
forage yield. Forage yield in maize increase and forage quality decrease rapidly at
plant maturity, (Jung and barker YaVY, Davies Y4V, Kunelius et al, Y4V¢). In
many production system, it is usually recommended that cutting should be taken
early rather than late at the head maturity stage in order to obtain the best
combination of yield and quality (Fales et al. Y34 +).

Y.2.¥: Chemicals.

Y.o.¢: Bio-fuel.

¥.%: Diammonium phosphate (DAP):



https://en.wikipedia.org/wiki/Cereal
https://en.wikipedia.org/wiki/Fodder

DAP (Diammonium phosphate) is the world’s most widely used as phosphorus
fertilizer. It’s made from two common constituents in the fertilizer industry, and
its relatively high nutrient content and excellent physical properties make it a
popular choice in farming and other industries.

Ammonium phosphate fertilizers first became available in the Y41 .s, and DAP
rapidly became the most popular in this class of products. It’s formulated in a
controlled reaction of phosphoric acid with ammonia, where the hot slurry is
then cooled, granulated and sieved. The standard nutrient grade of DAP is
relatively high, at YA-¢7-+ so fertilizer products with lower nutrient content
may not be labeled DAP.

¥.%2.): Chemical properties:

Chemical formula: (NH$)YHPO$
Composition: YAZN

PYO® £17 (Y +%P)
Water solubility (Y +°C): oAA g/l
Solution pH: V.o t0 A

Y.2.Y: Agricultural use:

DAP fertilizer is an excellent source of P and nitrogen (N) for plant nutrition.
It’s highly soluble and thus dissolves quickly in soil to release plant-available
phosphate and ammonium. A notable property of DAP is the alkaline pH that
develops around the dissolving granule.

As dissolving DAP granules release ammonium, the seedlings and plant roots
nearest the volatile ammonia can be harmed. This potential damage more
commonly occurs when the soil pH is greater than v, a condition that often
exists around the dissolving DAP granule. To prevent such damage, users

should avoid placing high concentrations of DAP near germinating seeds.




The ammonium present in DAP is an excellent N source and will be gradually
converted to nitrate by soil bacteria, resulting in a subsequent drop in pH.
Therefore, the rise in soil pH surrounding DAP granules is a temporary effect.
This initial rise in soil pH neighboring DAP can influence the micro-site
reactions of phosphate and soil organic matter.

Y.\, Y: Other uses:

DAP also acts as a fire retardant. For example, a mixture of DAP and other
ingredients can be spread in advance of a fire to prevent a forest from burning.
It then becomes a nutrient source after the danger of fire has passed. DAP is
used in various industrial processes too, such as metal finishing. And, it’s
commonly added to wine to sustain yeast fermentation and to milk to produce
cheese cultures.

(International Plant Nutrition Institute).




CHAPTER THREE
MATERIAL AND METHODS

¥.): The site of experiment:

The experiment was conducted in the season of Y+«)1 (late winter), at the
Demonstration Farm of the Collage of Agriculture Studies, Sudan University of
Science and Technology at shambat (located longitude YY°Ye- Ye° YY- and
altitude YAAM above sea level, within semi-desert region). The soil of the site is
described as loam clay. It is characterized by a deep cracking, moderately alkaline
clays, and low permeability, low nitrogen content and pH ranged between (V.¢ and
A).

¥.Y: Source of seeds:

The seeds used in the experiment were obtained from Agriculture Research Center,
Wad Madani El-Gazzira state: Huediba) open-pollinated variety improved by
ARC, HuedibaY open-pollinated variety improved by ARC, Var. Y'Y local
material selected by ARC.

¥.¥: Land preparation:

The land was prepared using disc plough than disc harrowed, leveled and ridded up
north- south. The space between ridges was Y+cm and Y-cm between holes. The
size of the plot was ¢ M'. The seed were sown on the first week of March Y+ )1,
Irrigation was applied next day from sowing and sub-sequent irrigations were
applied every seven days in the first three weeks then every twelve days. That
depends on the environmental conditions. The first weeding was done hand, and
the second after three weeks after the first. But in The pots followed by mixture of
clay soil and sandy soil Y:), lapelled and organized Eastern- western. The size of

the pot was +.£°Y MY. Crops were sown on Y™ week of April Y+ 1%, Irrigation was




done immediately after sowing and sub-sequent irrigations were applied every two

to three days.
¥.¢: Treatment:

The treatments used in the experiment consist of four doses of phosphate fertilizer
(DAP); + kg/ ha (control), Y+g / ha, ¢+g/ ha, 1+g / ha added after a week from

sowing, was distributed near plants in the both experiments.

¥.o: Parameters:

¥.e.V: Growth attributes:

Five plants were selected randomly, tagged then the average of the five plants was
the count all parameters taken from them. In the pots, sample take from three
plants were selected. The parameters under study were (plant height, number of
leaves, stem diameter, fresh weight and dry weight, and protein, fibber percentage)

were taken from the samples and got the average, from the both experiments.
¥.2.).): Plant height:

It was measured from the soil surface to the tip of the plant. The readings were
taken after © -7 flowers.

¥.2.).Y: Number of Leaves:

It was determined by counting all leaves of the samples.

¥.e.).¥: Stem diameter (cm):

It was taken by thread, and then measured the length of thread by ruler.
¥.0.Y: yield parameter:

¥.0.¥Y.): Fresh weight:

The selected plants were cut above the surface of soil after ¢+7 flowering, and
weighted.

¥.0.¥.Y: Dry weight

AR



Samples were oven dried at YA+ c® for Y £hours than weighed.
¥.0.Y.Y: Protein and fiber percentage:

After taken dry weight from the sample, it was grinded and mixtures together.
And measured the protein and fiber contend.

The protein was determined in the samples by micro kjeldahl method. They use a
copper sulphate - sodium sulphate catalyst according to the official method of
them, (AOAC, Y+ +Y),

Procedure: the method consists of sample oxidation and conversion of its
nitrogen to ammonia, which reacts with the excess amount of sulphuric acid
forming ammonium sulphate. After that, the solution is made alkaline and the
ammonia is distilled into a standard solution of boric acid (Y%) to form the
ammonia-boric acid complex which is titrated against a standard solution of Hcl
(+.YN). the protein content is calculated by multiplying the total N% by 1.Ye as

conversion factor for protein.

Calculation:
Crude protein (%) =
ml HCl sample — ml HCl blank X N X Y¢.++ X F X)

. X e 'Z
sample wieght (gm) X )+«

Where:
N: normality of Hcl ~ (+. N).
F: protein conversion factor = 1.Ye,
The crude fibber is determined according to the official method of the AOAC

(Y++Y). The crude fibber is determined gravimetrically after the sample is being
chemically digested in chemical solutions. The weight of the residue after ignition

is then corrected for ash content and is considered as crude fibber.

Calculation:
Crude fibber (%) =

VY



(W) —WY)
sample wieght (gm)

\..Z

Where:

W) weight of silica crucible with contents before ashing.
WY: weight of silica crucible with contents after ashing.

¥.1: statistical analysis of data:
The data analyzed by computer, using the statistic A program, the means were

compared using the least significant difference (LSD).

Table : the form of split plot design for four treatments between three varieties for

forage.
S.O.V D.F S.S M.S F-value F-tabulate
Replication Y
Factor A Y
Error ¢
Factor B v
AB 1
Error YA
Total i

¥.%.V: analysis of variance equations:
¥.1).): Correction factor:

CF= G'IN

Y.1.).YV: Total squares of total deviation:

SSo=Y X;'-C.F

'Y



¥.1.).Y: Total squares for deviations of coefficients:
SSt=Y (T;/r)-C.F

¥.1.).¢: Total squares of deviations of sectors:

ssr= Y (Ri'/t)-C.F

¥.1.).2: Total squares of deviations for experimental error:
SSe = SS. — SSt — SSr

¥.1.Y: mean separated equation:

2MSe

r

L.S.D= X te.e0

¥.2.¥: CV equation:

MSe
Cv= X Vo
overall mean

A



CAPTURE FOUR

RESULTS
¢.Y: Growth characters:
£€.1.): Plant height:
The analysis of variance in (Table Y), showed that no significant difference for
plant height among the different levels of DAP fertilizer, in the two experiments.
The taller plants A£.YY cm were recorded for treatment¢+ kg DAP/ha, While the
shortest YV.£7 cm were recorded for Y+ kg DAP/ha. In the second experiment the
taller plants 1Y.1Y cm under similar treatment ¢+ kg DAP/ha, while the shortest
1Y) Y cm were obtained for treatment 1+ kg DAP/ha, (Table Y). Table () revealed
that Var )Y recorded the highest plant A£.Y1 cm compared to other two cultivars,
but in second experiment heddabaY was taller 1Y.4Y compared with the others. The
Interaction between the treatment and the cultivars revealed, that Var) Y treated
with ¢+ kg DAP/ha recorded the tallest plants 47.YY cm. while heddabY under
similar level (¢+ kg DAP/ha) recorded the shortest plant YY¥.2 cm, the interaction
between the treatment and the cultivars in the second experiment, revealed that
heddabaY which treated by "+ kg DAP/ha recorded the highest plant (YY.¥1 cm),
while shortest plant (¢7.Y7 cm) was same variety without treatment,(Table ¢).
£€..Y: Number of leaves:
Statistical analysis revealed there was no significant difference in plants treated
with DAP among the three cultivars of maize, in the two experiment. However the
interaction between DAP treatments and the three cultivars of maize was not
significant (Table ). The highest number of leaves A.Y) was recorded for treated
by Y+ kg DAP/ha and ¢+ kg DAP/ha, while the lowest number of leaves V.o1
which were obtained in plants treated with 1+ kg DAP/ha, but in second

experiment, The highest number of leaves vV was attained in plants treated with ¢ -

e



kg DAP/ha, while the lowest number of leaves 1.YY were obtained in plants treated
without DAP and 1+ kg DAP/ha, (Table Y). Among varieties the highest number of
leaves recorded for Heddaba) and var')Y was A, while in second experiment
Heddaba) was recorded the highest number of leaves 1.4Y, than other two
varieties, (Table Y). Table (¢) display the interaction between DAP treatment and
the three cultivars, Heddaba) and var))Y without treatments had highest number
of plant leaves A.YY, while Heddaba) which treated by 1+ kg DAP/ha was the
lowest number of leaves V, but the anther experiment Heddaba' which treated by
¢+ kg DAP/ha was highest number of plant leaves were V.YY, through compare
with the other varieties, and HeddabaY which treated without DAP had lowest
number of plant leaves were °.

£.1.Y: stem diameter (cm):

Analysis of variance (Table ) revealed non significant differences between DAP
treatments and the three cultivars of maize. However, the interaction between DAP
and the cultivars of maize were not significant, also same results revealed in
second experiment. The highest stem diameter £.9A cm was attained in plants
treated with ¢+ kg DAP/ha, while the lowest stem diameter ¢.YY cm were obtained
in plants treated with 1+ kg DAP/ha, while in second experiment; The highest stem
diameter Y.AY cm was recorded on plants treated by Y+ kg DAP/ha, and the lowest
stem diameter Y.+ cm were obtained in plants without DAP, (Table Y). Heddaba)
had a highest stem diameter ©.+Y cm, than other two varieties, but in second
experiment Var Y recorded the highest stem diameter Y.Y? cm, than other two
varieties, (Table Y). The interaction between DAP and the three cultivars as shown
in (Table £); var) )Y was a highest stem diameter ©.YY¥ cm which was treated with
Y+ kg DAP/ha, while HeddabaY¥ without treatment, was a lowest stem diameter

€2+ cm; Var\ Y which treated by Y+ kg DAP/ha was a highest stem diameter

1



¢€.YY cm, of all other varieties, and HeddabaY which treated without DAP had

lowest stem diameter Y.AY cm, in the second experiment; (Table ¢).

\RY



Table (V): ANOVA for different parameters used to evaluate the effect of different
level of DAP on some cultivar of maize at shambat in Y+ 1:

F- value
sources D.F PH) PHY N.L)Y N.LY S.D) S.DY
Replicate Y T.0V Y AT <)) A ¢ Y. VY
culi ‘ Y.4q4 1) Y R ' ENS v £ . YY
uitivars NS NS | NS | NS | NS
\ ¥4y q 1 v Lo eV
i i~ 1 o)
Error (a) : : : NS NS
DAP . YY1 4 YYYY vy L NS VNS | ¥ NS
NS NS NS ’ ’ '
cuttieDap | v | CEY T T NS | v NS | Y NS
Hi NS NS | NS | ’ ‘
Error (b) YA YAY € YY e ¥ V.Y Yo Y A
Total Yo

YA




Table (Y): mean of three cultivars of maize evaluated under four levels
of DAP at shambat in Y+ 1;

Parameters
PH) PHY N.L) N.LY S.D) S.DY
Treatment
F) YWWAA |YSA] AvA | TYA | ¢AA | YEA
FY YWOoA [TYYA| AYA | IYA | ¢9A | YAA
Fy AMYA |IYYA] AYA | YO A °A YVYA
F¢ AYYA | WYYA | VI A TYA | SAA | YTA
Overall means | A+ 10 A 1.0 £.9 ¥
SE+ VA 11 AR AY L L or
CV% VA A VY .1 WA re.r

Mean followed by the same letter for each parameter was not significantly
different at 7 level.

Y4




Table (¥): mean of three cultivars of maize evaluated under four levels
of DAP at shambat in Y+ 1;

cultivars PH) PHY N.L) N.LY S.D) S.DY
Heddaba) | AT A 1A ANA YA o+ A Y.°A
Heddaba¥ | ¢ v po | A2 A AA EA ¢TA ¢A
Var) ¥ Vi) A YA YAA YA ¢ VA YA

Mean followed by the same letter for each parameter was non significantly
different at °7. level.




Table (¢): mean of the interaction among three cultivars of maize

evaluated under four levels of DAP at shambat in Y+ 1:

Cultivars | Treatment| PH) PHY | N.LY | N.LY | S.D) | S.DY
F\ AY © o9 ¢ AY % o ¥ 9
FY A Ty ALY Y o ¥ vy
Hedabba)
FY AY o of Y ALY VY oY v o
F¢ AY 1 Ty Y . 1y ¢ o v ¢
F) V¢ o o1 ALY Y ¢ A V¢
FY YAV 1.4 A e 1Y ¢ A ¢y
Hedabba¥
FY 1y 104 A o Y ¢ A v 4
F¢ AY o o) vy o1 oY v
F) Yo A | ¢1¥ V¥ ° ¢.0 .4
FY VI 1YY Ao 1Y ¢ v A
Var'\Yy
FY VY 4 Y.q A« 1Y ¢ 9q vV
F¢ Y4 o VY ¢ Ao 1Y ¢ v A

Y




¢.Y: forage characters:

£.Y.: Fresh weight (g):

Statistical analysis exposed non significant difference between DAP treatments
throughout three cultivars of maize, and the interaction between DAP and the
cultivars of maize (Table ©). The highest fresh weight Y + 1.YA g was noted in plants
which were treated with 1+ kg DAP/ ha, while the lowest fresh weight 4+.27 g
recorded by plants treated with Y+ kg DAP/ha, results of second experiment
showed the highest fresh weight ©Y.AA g was recorded in plants which were treated
with ¢+ kg DAP/ha, while the lowest fresh weight YA.Y+ g noted in plants without
DAP, (Table 1). Heddab" had a highest fresh weight ) +A.Ye g in first experiment;
but Var')Y was a highest fresh weight ¢Y.V4 g than the others, in another
experiment (Table V). The interaction between DAP and the three cultivars of
maize revealed that Heddaba\ without treatment of DAP was highest fresh weight
YYA.YY g, While HeddabaY without treatment had lowest fresh weight VY g in the
land experiment, but var) Y treated with Y+ kg DAP/ha, was highest fresh weight
©4.Y+ g, While still HeddabaY without DAP had lowest fresh weight Y2.YY g in
pots experiment, as shown in (Table A).

£.Y.Y: plant dry weight (g):

There were no significant difference in analysis of variance between DAP
treatments, among the three cultivars of maize; and the interaction between DAP
and the cultivars of maize, but there was a little difference under +.+) in second
experiment (Table ). The highest dry weight ¥7.) ¢ g was attained in plants which
were treated with 1+ kg DAP/ha, while the lowest one ¥).) Y g was noted in plants
which treated by Y+ kg DAP/ha, The highest dry weight YY.AA% g was attained in
plants which were treated by ¢+ kg DAP/ha, while the lowest one 2.Y°%7 g was

attained in plants which without applied DAP in the pots experiment, (Table 7). In

Yy



(Table Y) among the three cultivars; Heddaba' had a highest dry weight Y1) £Y g,
over all cultivars, also in second experiment Heddaba) had a highest dry weight
Y).YVg. The interaction between DAP and the three cultivars of maize revealed
that Var) Y which treated by 1+ kg DAP/ha was a highest dry weight ¢).7++ g, of
all other cultivars, and HeddabaY which treated by ¢+ kg DAP/ha had the lowest
dry weight YV.e1V g, but in the second experiment Var) )Y when treated by ¢+ kg
DAP/ha was highest dry weight Y¢.+YY g, of all other cultivars, and heddaba¥
which was without DAP given the lowest dry weight ©.Y++ g, as shown in
(Table A).
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Table (°): ANOVA for different parameters used to evaluate the effect of different
level of DAP on some cultivar of maize at shambat in Y+ 1:

F- value
sources D.F F.W) F.WY D.W) D.WY
Replicate Y EAAY Y | £Vo)) e vy
Cultivars Y Yool NS “N\S.v Yoo Y NS| 9. NS
Error (a) ¢ R AAY Yo. o YoX
DAP Y fve.t YAY* ¢Y A NS Yoy *
NS
Culti*DAP 1 WL'; WN? AYNS | VY A*
Error (b) YA YAY Y Av 1 Yoy ¢ ©.0
Total vo

Y¢



Table (7): mean of three cultivars of maize evaluated under four levels

of DAP at shambat in Y+ 1;

Parameters
F.W) F.WY D.W) D.WY
Treatment
F) IATA | YAYA | YYOYA 1Y A
FY VYA |YYA | YYYA | MAA
FY YVOYYA| YA | YYYA | VYA A
Fs YVITAA v« B | YIYA | VY4B
Overall means 19 EA vy Yy 1
SE + Yér oY Y \
CV% (Y VY YAY YV ¢ Y. N

Mean followed by the same letter for each parameter was not significantly

different at ©7 level.
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Table (V): mean of three cultivars of maize evaluated under four levels
of DAP at shambat in Y+ 1;

cultivars F.W) F.WY D.W) D.WY

Heddaba ) VPAY A 1T A YiYA WW.YA

HeddabaY YV AA oY A A YY1 A YY1A

Var'\y ATY A £t oY A Ya . A Y\ A

Mean followed by the same letter for each parameter was not significantly
different at 7. level.
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Table (A): mean of the interaction among three cultivars of maize
evaluated under four levels of DAP at shambat in ¥+ 71:

Cultivars | Treatment F.W) FWY | DW) | DWY
F) yY4 ¥ £ o ¥V A YY)
FY Yoo ¥ §1 Y ¥4 A ¥
Hedabba
Fy Yot oy ¢ ¥y VY ¢
F¢ v ¥ soy YA VY A
F) ¢ v iV o Y4 ) Yoy
FY AQ Y ¥. 4 Y o
Hedabba¥
Fy YY) . oY 94 Yy VY ¢
F¢ VY.V oy £y 1 Y'Y Y
F) VY . Yo Y Yq v oy
FY AY Y £9 YV Y VY
Var'\Y
FT' ah.h On‘i Y\/'l \Y‘/\
F¢ Y.y Y oy v ¥ YYY

Yv



¢.Y: Forage content (%0):

£.Y.): protein content (%):

The crude protein extracted from leaves and stem of maize were not significantly
affected by different levels of DAP, Hedabba' which treated by "+ kg DAP/ha was
the highest crude of protein 4.YY7, Hedabba' without DAP was the lowest one
¢£.4Y7, while in the second experiment Var) )Y which treated by 1+ kg DAP/ha was
the highest crude of protein were 1.Y47, while Hedabba) which treated by Y- kg
DAP/ha was the lowest ©.A¢7, as shown in (table °).

£.Y.Y: fiber content (%):

The chemical analyses showed no significant effect of different levels of DAP on
leaf and stem crude fiber. HedabbaY which was treated by %+ kg DAP/ ha gave the
highest crude fiber Y4.¢V7 compared with the other levels. While the lowest crude
fiber content Y).¢+7 was recorded by HedabbaY treated by Y+ kg DAP/ha. But in
the second experiment the highest crude fiber content YY.«Y7Z was recorded in
Hedabba) which treated by Y+kg DAP/ha, while the lowest crude fiber content
YY.AYZ in the same variety when treated by ¢+ kg DAP/ha.
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Table (): ANOVA for different parameters used to evaluate the effect of different
level of DAP on some cultivar of maize at shambat in Y«)1 in the two

experiments:

F- value
sources D.F P% F%
Cultivars Y YA ¥.4
DAP e V.4 VYA
Culti*DAP*expeim YA (0 VYo
Error ¢A o) ‘)
Total v
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Table () +): mean of three cultivars of maize evaluated under four levels
of DAP at shambat in Y+ 1;

Parameters
P% F%
Treatment
F) 1YY (d YY¥ . ¢
FY LA Yo tY a
FY Y ¥V b YéeVeD
=] YoV a Yo YYa
Overall means 1.4 Yea
LSD o “Y¢ CYY
CV% €YY Y Y

Mean followed by the same letter for each parameter was not significantly
different at 7 level.




Table (Y Y): mean of three cultivars of maize evaluated under four levels
of DAP at shambat in Y+ 1;

cultivars P% F%

Heddaba) V.«40A g ARFCAREN ¢
Heddaba¥ Y..Y.Ag Y¢ qAY 3
Var) Y 1. 09AA 3 YeYee ¢

Mean followed by the same letter for each parameter was not significantly
different at 7. level.
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Table (VY): mean of the interaction among three cultivars of maize
evaluated under four levels of DAP at shambat in ¥+ 71:

Cultivars | Treatment P/ PY/ F\% FY7.
F) £k LY hij | YY.Ymn Yéio fg
EY 1.0 gh oA j Y1 Y YV b
Hedabba )
FY V.Y ef A4 3 YV o ij YY.9 hi
F¢ 1.¥a A+ bc YY) Im YV b
F) 1Y hij V.7 cd YY.€ Yol e
FY .Y hij V.Y def YV.« b Yev d
Hedabba¥
FY ¢ hi V.o ef Yo fg Yot de
F¢ .Y hij 1.¢ a YY.+ jk Yo A cd
F) ¢ 4k Yo de YY 1K Y¢Y gh
FY 1) hij 1.4 fg YV.¢n YoV ef
Var)\Yy
EY 1.0 gh AY b VY £ Y¢Y gh
F¢ 1.0 gh T Ya o q Y¢) gh

Y'Y




Chapter five

Discussion

Application of Diammonium phosphate at the rates of + kg DAP/ ha, Y+ kg DAP/
ha, ¢+ kg DAP/ ha, and 1+ kg DAP/ ha, revealed non significant effect for plant
height, stem diameter, number of leaves, fresh weight, and dry weight among
cultivars of maize; heddaba‘, heddaba¥, and Var))Y¥. Dawelbait et al (Y:*V)
reported that soils of central Sudan are deficient in nitrogen (less than +.)7%) and
available phosphorous (less than ¢+ppm). They added that the relatively high
(CEC) Cation exchange capacity, and base saturation of such soils indicate their
ability to retain added nutrients, especially nitrogen and phosphorous. However,
this study revealed no increases in these evaluated characters in both experiments
as were expected. This could be attributed to the low nitrogen content of DAP,
increase in the temperature, lack of irrigation water. While Nour (Y:+°) was
reported an increase in yield of maize need to application of A1 Kg N/ha as urea.
Saha (Y14¢) reported that maize, like the other cereals, requires good supply of
nitrogen and phosphorous so as to give high yield.

To use the right type and amount of fertilizers along with proper package of the
other factors that affect production will increase yield in variety of crops has made
very significant contribution conquer to poverty around the world.

Although there were not significant for plant height which disagree with Hassan
Haroun (Y-:+¢£), who reported that phosphorous (P<O.) gave variation in the
response of the cultivars in the experiment and this might be attributed to different
materials under test and differences in the environmental conditions under which
the experiments were conducted. Also the heavy clay soil, in which the
experiments were conducted, might have affected the availability of phosphorous,

and decreases of nitrogen.

Yy



Conclusion

» According to this study doses of DAP had not sufficient to produce maize
crop in Sudan, and also propose adding nitrogen beside the DAP fertilizer
and provides all maize requirements and suitable weather, to get high
production.

» Due to the important and nutrient value of maize, the suggestion is do more
researches on maize as forage and food crop as needed to improve the yield
and quality by evaluating the existing varieties, introduced adapted varieties,

breeding new cultivars, and improving the cultural practices.
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Appendix (1): vigor of protein Percentages evaluate the effect of different level of
DAP on some cultivar of maize at shambat in Y+ )1,

10.00 9.33 9.39

9.00

8.00

e
~
Z
e

7.00

6.00

5.00

4.00

3.00

2.00

1.00

0.00
V1FO V1F1 Vi1F2 VIF3 V2F0 V2F1 V2F2 V2F3 V3FO V3F1 V3F2 V3F3

mP%1 493 6.48 7.06 9.33 6.25 6.30 6.39 6.19 496 6.11 6.51 6.51
mP%2 6.19 584 893 8.02 7.55 7.18 7 9.39 7.47 6.91 834 5.98

YA



Appendix (v): vigor of fiber Percentages evaluate the effect of different level of DAP on
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some cultivar of maize at shambat in Y+ 7,
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0.00
V1FO V1F1 V1F2 V1F3 V2FO V2F1 V2F2 V2F3 V3FO V3F1 V3F2 V3F3
V1FO | VIF1 ViF2 | VIF3 | V2F0 | VeF1 V2F2 | V2F3 | V3F0 | V3F1 V3F2 | VSFS
BF% 1| 21.73 | 26.30 | 23.50 | 22.07 | 23.37 | 27.00 | 24.53 23 22.57 | 21.40 | 23.37 | 29.47
BF%2 | 24.47 | 27.03 | 23.83 | 26.93 25.1 25.63 | 24.93 | 24.17 24.3 24.8 24.23 | 24.17
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Appendix (¥): Productivity of maize in Sudan:

Season Productivity (kg/Fadden)
Yerd/YeNs OAY
\EARVARRR oA
YOYY/X Y VY
YOVY/Y g AR
AARVARR oA




Appendix (¢):
Sweet corn, yellow, raw
(seeds only)
Nutritional value per Y+ + g (¥.° 0z.)

Energy Yo kJ (A keal
Carbohydrates YAV g
Starch °Vg
Sugars 1Y g
Dietary fiber Y g
Fat \.¥oq
Protein Y.YVg
Tryptophan v YY g
Threonine v Y4 g
Isoleucine +AYag
Leucine v YiAg
Lysine v YV g
Methionine vV g
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https://en.wikipedia.org/wiki/Food_energy
https://en.wikipedia.org/wiki/Carbohydrate
https://en.wikipedia.org/wiki/Starch
https://en.wikipedia.org/wiki/Sugar
https://en.wikipedia.org/wiki/Dietary_fiber
https://en.wikipedia.org/wiki/Fat
https://en.wikipedia.org/wiki/Protein_%28nutrient%29
https://en.wikipedia.org/wiki/Tryptophan
https://en.wikipedia.org/wiki/Threonine
https://en.wikipedia.org/wiki/Isoleucine
https://en.wikipedia.org/wiki/Leucine
https://en.wikipedia.org/wiki/Lysine
https://en.wikipedia.org/wiki/Methionine

Vitamins

Vitamin A equiv.

(7) g

Luteinzeaxanthin

N¢¢ ug

Thiamine (B))

(\Y7) «Yeemg

Riboflavin (BY)

(DZ) n.hGG mg

Niacin (BY) (YYZ)).YY mg
Pantothenic acid (B®) (V7)) +.YYY mg
Vitamin B1 (VZ) +.+3Y mg
Folate (B%) (VV7) €Y pg
Vitamin C (M) 1A mg
Cystine 'Y g
Phenylalanine vNo. g
Tyrosine v NYYg
Valine v VAo g
Arginine RN
Histidine v A g
Alanine ‘.Ydo g
Aspartic acid v Yitg
Glutamic acid VAT g
Glycine 'Y g
Proline +.YaY g
Serine oY g
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https://en.wikipedia.org/wiki/Vitamin
https://en.wikipedia.org/wiki/Vitamin_A
https://en.wikipedia.org/wiki/Lutein
https://en.wikipedia.org/wiki/Lutein
https://en.wikipedia.org/wiki/Thiamine
https://en.wikipedia.org/wiki/Riboflavin
https://en.wikipedia.org/wiki/Niacin
https://en.wikipedia.org/wiki/Pantothenic_acid
https://en.wikipedia.org/wiki/Vitamin_B6
https://en.wikipedia.org/wiki/Folic_acid
https://en.wikipedia.org/wiki/Vitamin_C
https://en.wikipedia.org/wiki/Cystine
https://en.wikipedia.org/wiki/Phenylalanine
https://en.wikipedia.org/wiki/Tyrosine
https://en.wikipedia.org/wiki/Valine
https://en.wikipedia.org/wiki/Arginine
https://en.wikipedia.org/wiki/Histidine
https://en.wikipedia.org/wiki/Alanine
https://en.wikipedia.org/wiki/Aspartic_acid
https://en.wikipedia.org/wiki/Glutamic_acid
https://en.wikipedia.org/wiki/Glycine
https://en.wikipedia.org/wiki/Proline
https://en.wikipedia.org/wiki/Serine

Minerals

Iron (¢7) +.°Ymg
Magnesium (V%) YY mg
Manganese (M) N WWmg
Phosphorus (\Y7%Z) A mg
Potassium (%) YY+mg
Zinc CANERA

Other constituents
Water Ve dlg

« Units

« ug = micrograms ¢« mg = milligrams
« IU = International units
Percentages are roughly approximated using US recommendations for adults.

Source: USDA Nutrient Database
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Appendix (°): Monthly status weather for Shambat in ¥+ 1

Temperature C° Relative Wind speed
Month o
Max Min | Humidity % (nods)

March AR °
April V4 ¢

May Y¢ ¢
June v ¢

July ¢y °

Knot = Y.Ae Km/hr. = +.¢ m/s

Maximum temperature for the first days of March:

Day Temperature
Y YV.A
A £\
q ¢ Y
Y. £¢.0
V) £¢.0
VY £¢.0
VY £y 0
\¥: £
Yo va.v
Y1 vV
V'Y Y10
YA YA©
K ¥q.0
Y. £ Y
Y vay
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