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ABSTRACT 
 

This study was conducted at the demonstration farm of  the faculty of 

agricultural studies (shambat), during late winter season 7106, 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: (heddaba0, heddaba7, var. 002) were treated with 

(without DAP/ha, 71kg DAP/ha, 41kg DAP/ha, 61kg DAP/ha). 

The seed were sown in the field with three seeds inplot. 7×7 M
7
for the 

plot, and in pot 1.2 M
7
,
 
The distance between the plants were 21CM. 

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 0777 years ago (Mangeisdorf et al., 

4631).It 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, 4666).  

Being a C1 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 (β carotene, cryptoxanthins 

and β-zeacarotene having Pro-Vitamin A activity) provides maize a specific place 

among cereals (Anonymous, 3742). 

Maize is used as forage and in the manufacture of livestock feed, food stuffs, 

Sweeteners, beverage and industrial alcohol, oil (Moyin-Jesu, 3747), 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 174 of the world’s harvest; other top producing 

countries include China, Brazil, Mexico, Indonesia, India France and Argentina 

(FAO 3776). 
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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 79360 ton/ha (FAO, 3772). 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, 4664). 

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., 4696).   

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, 4692). 

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, 4693).   

Maize is commonly fed to livestock as fodder stove or silage (Christopher et al., 

4633). 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, 4630).  
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Objectives: 

 

 To investigate the influence of different level of Diammonium phosphate 

(DAP) on growth, yield and quality of fodder maize under irrigation. 
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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 4603). About 27 

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 43th century. Maize has become Africa's most important 

staple food crop. (IITA) 

394: Classification:- 

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

which is usable, Purse Glove (4603).     

Maize commonly classified into six groups based on kernel characteristic: dent, 

flint, flour, sweet, popcorn, and waxy, Martin (4691). 

393. Crop ecology: (adaptation). 

39394. 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 377mm, and optimum is 137-377 mm 

for the growing season, (Ali3770-3779).  

39393Temperature: 

The optimum temperature for germination is 49-34c
°
 whereas below  

47c
°
. Cold wet weather after planting favors the development of pathogens, which 

adversely affects germination and consequently yield. 
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39392 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.  

39391 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 (3770-3779). 

39392 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 47-431C. But in 

the tropical areas the rainfall determine factor. 

39393 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 27-67 kg/ha. It is found in one of many experiments 

the rate and date of adding fertilizers affects directly seed production of maize, 

(Ali3770-3779). 
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39390: 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 2774, and when giving four increased by 2274. 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 1-2 irrigation, 

and in the driest areas are given irrigation every 47-43 days, (Ali 3770-3779). 

392: Importance of maize: 

Maize is the most important cereal crop in sub-Saharan Africa (SSA) and an 

important staple food for more than 493 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 27−274 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 (IITA). 

391: 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 174 of the 

world’s harvest; other top producing countries include Chine, Brazil, Mexico, 

Indonesia, India, France and Argentina. Worldwide production was 940 million 

tons in 3776 more than rice (309 million tons) or wheat (393 million tons) 

(International Grain Council, 3742).  
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maize production in 3102 

Country Production (tons) 

Sudan  

(PAEA) 

13.239 

 

World 

(Follow to FAO retrieved). 

4974391249092 

 

392: Uses of maize: 

392.4: human food.  

392.3: 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. 

3.2.3.0: 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 4602, Davies 4607, Kunelius et al, 4601). 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. 4667). 

39292: Chemicals. 

39291: Bio-fuel. 

3.2: Diammonium phosphate (DAP): 

https://en.wikipedia.org/wiki/Cereal
https://en.wikipedia.org/wiki/Fodder
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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 4637s, 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 49-13-7, so fertilizer products with lower nutrient content 

may not be labeled DAP. 

3.2.0: Chemical properties: 

 

Chemical formula:                (NH1)3HPO1 

Composition:                          494N 

P3O2     134 (37%P) 

Water solubility (371C):          299 g/L  

Solution pH:                             092 to 9 

    3.2.3: 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 0, 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. 
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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. 

3.2.2: 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). 
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CHAPTER THREE 

MATERIAL AND METHODS 

2.0: The site of experiment: 

The experiment was conducted in the season of 3743 (late winter), at the 

Demonstration Farm of the Collage of Agriculture Studies, Sudan University of 

Science and Technology at shambat (located longitude 32122- 421 23-, and 

altitude 399M 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 (092 and 

9). 

2.3: Source of seeds: 

The seeds used in the experiment were obtained from Agriculture Research Center, 

Wad Madani El-Gazzira state: Huediba4 open-pollinated variety improved by 

ARC, Huediba3 open-pollinated variety improved by ARC, Var. 442 local 

material selected by ARC. 

2.2: Land preparation: 

The land was prepared using disc plough than disc harrowed, leveled and ridded up 

north- south. The space between ridges was 07cm and 37cm between holes. The 

size of the plot was 1 M
3
. The seed were sown on the first week of March 3743. 

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 3:4, lapelled and organized Eastern- western. The size of 

the pot was 79123 M3. Crops were sown on 2
rd

 week of April 3743. Irrigation was 
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done immediately after sowing and sub-sequent irrigations were applied every two 

to three days. 

2.4: Treatment: 

The treatments used in the experiment consist of four doses of phosphate fertilizer 

(DAP); 7 kg/ ha (control), 37g / ha, 17g / ha, 37g / ha added after a week from 

sowing, was distributed near plants in the both experiments. 

2.2: Parameters: 

2.2.0: 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. 

2.2.0.0: Plant height: 

It was measured from the soil surface to the tip of the plant. The readings were 

taken after 274 flowers. 

2.2.0.3: Number of Leaves:  

It was determined by counting all leaves of the samples. 

2.2.0.2: Stem diameter (cm):  

It was taken by thread, and then measured the length of thread by ruler. 

2.2.3: yield parameter: 

2.2.3.0: Fresh weight:  

The selected plants were cut above the surface of soil after 274 flowering, and 

weighted.  

2.2.3.3: Dry weight 
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Samples were oven dried at 497c° for 31hours than weighed. 

2.2.3.2: 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, 3772). 

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 (34) to form the 

ammonia-boric acid complex which is titrated against a standard solution of Hcl 

(794N). the protein content is calculated by multiplying the total N% by 3932 as 

conversion factor for protein. 

Calculation: 

Crude protein (%) = 

                             41 77     

                   4777
 4774 

Where:  

    N: normality of Hcl  (794N). 

    F: protein conversion factor = 3932.  

The crude fibber is determined according to the official method of the AOAC 

(3772). 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 (%) =      
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  4   3 

                  
4774 

Where: 

 

W4:  weight of silica crucible with contents before ashing.   

W3:  weight of silica crucible with contents after ashing. 
 

2.2: statistical analysis of data: 

The data analyzed by computer, using the statistic 9 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 3     

Factor A 3     

Error 1     

Factor B 2     

AB 3     

Error 49     

Total 22     

 

2.2.0: analysis of variance equations: 

2.3.4.4: Correction factor: 

C.F=     G
3
/N 

2.3.4.3: Total squares of total deviation: 

SSo= ∑ Xi
3
 – C.F 
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2.3.4.2: Total squares for deviations of coefficients: 

SSt = ∑ (Ti
3
/r)-C.F 

2.3.4.1: Total squares of deviations of sectors: 

SSr =        ∑ (Ri
3
/t)-C.F 

2.3.4.2: Total squares of deviations for experimental error: 

SSe =                      

2.2.3: mean separated equation: 

L.S.D=         √
    

 
   7 72 

2.2.2: CV equation:  

CV=      √
   

            
  477  



 

15 

CAPTURE FOUR 

RESULTS  

4.0: Growth characters: 

4.0.0: Plant height: 

The analysis of variance in (Table 4), showed that no significant difference for 

plant height among the different levels of DAP fertilizer, in the two experiments. 

The taller plants 91932 cm were recorded for treatment17 kg DAP/ha, While the 

shortest 00913 cm were recorded for 37 kg DAP/ha. In the second experiment the 

taller plants 32930 cm under similar treatment 17 kg DAP/ha, while the shortest 

33943 cm were obtained for treatment 37 kg DAP/ha, (Table 3). Table (2) revealed 

that Var442 recorded the highest plant 91933 cm compared to other two cultivars, 

but in second experiment heddaba3 was taller 33964 compared with the others. The 

interaction between the treatment and the cultivars revealed, that Var442 treated 

with 17 kg DAP/ha recorded the tallest plants 63922 cm. while heddab3 under 

similar level (17 kg DAP/ha) recorded the shortest plant 0396 cm, the interaction 

between the treatment and the cultivars in the second experiment, revealed that 

heddaba3 which treated by 37 kg DAP/ha recorded the highest plant (03923 cm), 

while shortest plant (13943 cm) was same variety without treatment,(Table 1). 

4.0.3: 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 4). The highest number of leaves 9944 was recorded for treated 

by 37 kg DAP/ha and 17 kg DAP/ha, while the lowest number of leaves 0923 

which were obtained in plants treated with 37 kg DAP/ha, but in second 

experiment, The highest number of leaves 0 was attained in plants treated with 17 
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kg DAP/ha, while the lowest number of leaves 3933 were obtained in plants treated 

without DAP and 37 kg DAP/ha, (Table 3). Among varieties the highest number of 

leaves recorded for Heddaba4 and var442 was 9, while in second experiment 

Heddaba4 was recorded the highest number of leaves 3963, than other two 

varieties, (Table 2). Table (1) display the interaction between DAP treatment and 

the three cultivars, Heddaba4 and var442 without treatments had highest number 

of plant leaves 9922, while Heddaba4 which treated by 37 kg DAP/ha was the 

lowest number of leaves 0, but the anther experiment Heddaba4 which treated by 

17 kg DAP/ha was highest number of plant leaves were 0922, through compare 

with the other varieties, and Heddaba3 which treated without DAP had lowest 

number of plant leaves were 2. 

4.0.2: stem diameter (cm):  

Analysis of variance (Table 4) 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 1969 cm was attained in plants 

treated with 17 kg DAP/ha, while the lowest stem diameter 1900 cm were obtained 

in plants treated with 37 kg DAP/ha, while in second experiment; The highest stem 

diameter 2994 cm was recorded on plants treated by 37 kg DAP/ha, and the lowest 

stem diameter 2917 cm were obtained in plants without DAP, (Table 3). Heddaba4 

had a highest stem diameter 2973 cm, than other two varieties, but in second 

experiment Var442 recorded the highest stem diameter 2906 cm, than other two 

varieties, (Table 2). The interaction between DAP and the three cultivars as shown 

in (Table 1); var442 was a highest stem diameter 2932 cm which was treated with 

37 kg DAP/ha, while Heddaba3 without treatment, was a lowest stem diameter 

1927 cm; Var442 which treated by 37 kg DAP/ha was a highest stem diameter 
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1930 cm, of all other varieties, and Heddaba3 which treated without DAP had 

lowest stem diameter 3990 cm, in the second experiment; (Table 1).  
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Table (4): ANOVA for different parameters used to evaluate the effect of different 

level of DAP on some cultivar of maize at shambat in 3743: 

 F- value 

sources D.F PH4 PH3 N.L4 N.L3 S.D4 S.D3 

Replicate 3 37290 479394 7944 991 4964 7943 

Cultivars 3 
37696 

NS 

3492 

NS 

7944 

NS 
491 NS 

7914 

NS 

7932 

NS 

Error (a) 1 17493 26496 3 392 
7922 

NS 

7904 

NS 

DAP 2 
44396 

NS 

40090 

NS 

7932 

NS 
492 NS 794 NS 792 NS 

Culti*DAP 3 
471.0 

NS 

34093 

NS 

7932 

NS 
493 NS 793 NS 790 NS 

Error (b) 49 49391 42793 493 492 792 799 

Total 22       
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Table (3): mean of three cultivars of maize evaluated under four levels 

of DAP at shambat in 3743: 

Parameters 
PH4 PH3 N.L4 N.L3 S.D4 S.D3 

Treatment 

F4 0093 A 2296 A 997 A 393 A 199 A 291 A 

F3 0092 A 3394 A 994 A 390 A 1.6 A 299 A 

F2 9193 A 3290 A 994 A 097 A 2 A 290 A 

F1 9293 A 3394 A 093 A 393 A 1.9 A 293 A 

Overall means 9793 3792 9 392 196 293 

SE± 099  7921  7931  

CV% 4399  4394  4296  

 

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

different at 24 level. 
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Table (2): mean of three cultivars of maize evaluated under four levels 

of DAP at shambat in 3743: 

cultivars PH4 PH3 N.L4 N.L3 S.D4 S.D3 

Heddaba4 94.3 A 37A 9 A 0A 2.7 A 292A 

Heddaba3 91.2 A 2992 A 9 A 391A 196 A 1A 

Var442 03.4 A 32A 099 A 392A 1.0 A 293A 

 

Mean followed by the same letter for each parameter was non significantly 

different at 24 level. 

  



 

21 

Table (1): mean of the interaction among three cultivars of maize 

evaluated under four levels of DAP at shambat in 3743: 

Cultivars Treatment PH4 PH3 N.L4 N.L3 S.D4 S.D3 

Hedabba4 

F4 9392 2691 992 0 294 296 

F3 0093 3292 992 0 293 293 

F2 92.2 2193 992 092 293 292 

F1 9393 32 097 392 192 291 

Hedabba3 

F4 01.2 23 992 390 199 291 

F3 0990 3796 997 392 199 192 

F2 6392 3296 997 0 199 296 

F1 9092 24 0.0 293 292 293 

Var442 

F4 02.9 1393 092 2 192 396 

F3 03.4 3393 9.7 390 193 296 

F2 0396 0796 9.7 390 196 290 

F1 0692 0391 997 390 193 296 
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4.3: forage characters: 

4.3.0: 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 2). The highest fresh weight 473909 g was noted in plants 

which were treated with 37 kg DAP/ ha, while the lowest fresh weight 67923 g 

recorded by plants treated with 37 kg DAP/ha, results of second experiment 

showed the highest fresh weight 24999 g was recorded in plants which were treated 

with 17 kg DAP/ha, while the lowest fresh weight 29927 g noted in plants without 

DAP, (Table 3). Heddab4 had a highest fresh weight 479932 g in first experiment; 

but Var442 was a highest fresh weight 23906 g than the others, in another 

experiment (Table 0). The interaction between DAP and the three cultivars of 

maize revealed that Heddaba4 without treatment of DAP was highest fresh weight  

436922 g, While Heddaba3 without treatment had lowest fresh weight 03 g in the 

land experiment, but var442 treated with 37 kg DAP/ha, was highest fresh weight 

26907 g, While still Heddaba3 without DAP had lowest fresh weight 32922 g in 

pots experiment, as shown in (Table 9). 

4.3.3: 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 7974 in second 

experiment (Table 2). The highest dry weight 23941 g was attained in plants which 

were treated with 37 kg DAP/ha, while the lowest one 24944 g was noted in plants 

which treated by 37 kg DAP/ha, The highest dry weight 439996 g was attained in 

plants which were treated by 17 kg DAP/ha, while the lowest one 69423 g was 

attained in plants which without applied DAP in the pots experiment, (Table 3). In  
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(Table 0) among the three cultivars; Heddaba4 had a highest dry weight 239413 g, 

over all cultivars, also in second experiment Heddaba4 had a highest dry weight 

44934g. The interaction between DAP and the three cultivars of maize revealed 

that Var442 which treated by 37 kg DAP/ha was a highest dry weight 149377 g, of 

all other cultivars, and Heddaba3 which treated by 17 kg DAP/ha had the lowest 

dry weight 309230 g, but in the second experiment Var442 when treated by 17 kg 

DAP/ha was highest dry weight 419722 g, of all other cultivars, and heddaba3 

which was without DAP given the lowest dry weight 29077 g, as shown in  

(Table 9). 
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Table (2): ANOVA for different parameters used to evaluate the effect of different 

level of DAP on some cultivar of maize at shambat in 3743: 

 F- value 

sources D.F F.W4 F.W3 D.W4 D.W3 

Replicate 3 1962972 10294 26393 6902 

Cultivars 3 4223 NS 
33492 

NS 
42293 NS 694 NS 

Error (a) 1 333091 0090 32792 4792 

DAP 2 
13293 

NS 
294* 1399 NS 3294 * 

Culti*DAP 3 
30793 

NS 

43393 

NS 
9693 NS 4499 * 

Error (b) 49 494794 9793 424931 292 

Total  22     
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Table (3): mean of three cultivars of maize evaluated under four levels 

of DAP at shambat in 3743: 

Parameters 
F.W4 F.W3 D.W4 D.W3 

Treatment 

F4 69.3 A 2992 A 23.4 A 6.3 A 

F3 67.0 A 2490 A 2492 A 4496 A 

F2 47392 A 24.6 A 2394 A 43.6 A 

F1 473.9 A 2797 B 2394 A 43.1 B 

Overall means 6693 19 22 4493 

SE ± 31.3 2.3 094 491 

CV% 1390 4990 2091 3793 

 

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

different at 24 level. 
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Table (0): mean of three cultivars of maize evaluated under four levels 

of DAP at shambat in 3743: 

cultivars F.W4 F.W3 D.W4 D.W3 

Heddaba4 479.2 A 1393 A 2394 A 4493 A 

Heddaba3 472.9 A 2399 A 22.3 A 4393 A 

Var442 93.0 A 11922 A 3697 A 44 A 

 

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

different at 24 level. 
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Table (9): mean of the interaction among three cultivars of maize 

evaluated under four levels of DAP at shambat in 3743: 

Cultivars Treatment F.W4 F.W3 D.W4 D.W3 

Hedabba4 

F4 43692 1497 2099 4494 

F3 47792 1392 26.9 293 

F2 47397 2391 2393 4391 

F1 6092 1290 2799 4499 

Hedabba3 

F4 6192 1092 3694 4790 

F3 9697 2690 2796 4197 

F2 44497 2396 23.0 4291 

F1 437.0 2494 1493 4393 

Var442 

F4 0397 3292 3692 290 

F3 9392 1694 3293 4394 

F2 6797 2791 30.3 4399 

F1 47392 2292 2397 4293 
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4.2: Forage content (%): 

4.2.0: protein content (%):  

The crude protein extracted from leaves and stem of maize were not significantly 

affected by different levels of DAP, Hedabba4 which treated by 37 kg DAP/ha was 

the highest crude of protein 69224, Hedabba4 without DAP was the lowest one 

19624, while in the second experiment Var442 which treated by 37 kg DAP/ha was 

the highest crude of protein were 69264, while Hedabba4 which treated by 37 kg 

DAP/ha was the lowest 29914, as shown in (table 2).  

4.2.3: fiber content (%): 

The chemical analyses showed no significant effect of different levels of DAP on 

leaf and stem crude fiber. Hedabba3 which was treated by 37 kg DAP/ ha gave the 

highest crude fiber 369104 compared with the other levels. While the lowest crude 

fiber content 349174 was recorded by Hedabba3 treated by 37 kg DAP/ha. But in 

the second experiment the highest crude fiber content 309724 was recorded in 

Hedabba4  which treated by 37kg DAP/ha, while the lowest crude fiber content 

329924 in the same variety when treated by 17 kg DAP/ha. 
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Table (6): ANOVA for different parameters used to evaluate the effect of different 

level of DAP on some cultivar of maize at shambat in 3743 in the two 

experiments: 

 F- value 

sources D.F P% F% 

Cultivars 3 499 396 

DAP 2 096 4299 

Culti*DAP*expeim 49 197 4492 

Error  19 7974 794 

Total  04   
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Table (47): mean of three cultivars of maize evaluated under four levels 

of DAP at shambat in 3743: 

Parameters 
P% F% 

Treatment 

F4 3933 d 32937 c 

F3 3910 c 32912 a 

F2 0920 b 31941 b 

F1 0920 a 32932 a 

Overall means 3963 3193 

LSD 24 7931 7930 

CV% 1932 4921 

 

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

different at 24 level. 
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Table (44): mean of three cultivars of maize evaluated under four levels 

of DAP at shambat in 3743: 

cultivars P% F% 

Heddaba4 097629 a 319234   b 

Heddaba3 097279 a 319692  a 

Var442 392699 a 319271    c 

 

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

different at 24 level. 
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Table (43): mean of the interaction among three cultivars of maize 

evaluated under four levels of DAP at shambat in 3743: 

Cultivars Treatment P44 P34 F4% F34 

Hedabba4 

F4 196 k 3.3   hij 3490 mn 3192  fg 

F3 3.2 gh 299   j 3392 c 3094  b 

F2 0.3 ef 996  a 3292 ij 3296  hi 

F1 6.2 a 997   bc 3394 lm 30  b 

Hedabba3 

F4 3.2 hij 0.3   cd 3291 j 3294  e 

F3 392 hij 0.3   def 3097 b 3290  d 

F2 3.1 hi 097   ef 3192 fg 3291  de 

F1 393 hij 6.1  a 3297 jk 3299  cd 

Var442 

F4 196 k 0.2  de 3393 kl 3192  gh 

F3 394 hij 396   fg 3491 n 3294  ef 

F2 392 gh 992   b 3291 j 3193  gh 

F1 392 gh 3   ij 3692 a 3194  gh 
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Chapter five 

Discussion 

Application of Diammonium phosphate at the rates of    7 kg DAP/ ha, 37 kg DAP/ 

ha, 17 kg DAP/ ha, and 37 kg DAP/ ha, revealed non significant effect for plant 

height, stem diameter, number of leaves, fresh weight, and dry weight among 

cultivars of maize; heddaba4, heddaba3, and Var442. Dawelbait et al (3770) 

reported that soils of central Sudan are deficient in nitrogen (less than 7944) and 

available phosphorous (less than 17ppm). 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 (3772) was 

reported an increase in yield of maize need to application of 93 Kg N/ha as urea. 

Saha (4661) 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 (3771), who reported that phosphorous (P3O2) 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. 
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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.  

  



 

35 

Reference 

 

4. Ali Osman alkheder, (3770-3779) nutrient cereal crops production in Sudan.  

3. Anonymous (3742): Annual progress report (3743-3742). Directorate of 

Maize, IARI, New Delhi.pp.4-2. 

2. Christopher, R. Dowswell, Paliwa, R.L., Cantrell, Ronald P., 4633. The 

maize plant and its uses. In: maize in the Third world. United States of 

America. pp. 40-21. 

1. Dwyer, L.M., Stewart. D.W., 4693. Leaf area development in field grows 

maize. Agron. J. 093221-212. 

2. Fales, S.L., Hill, R.R. and Hoove, R.J (4667). Chemical regulation of 

growth and forage quality of cool season grasses and Sulphur in tropical 

regions. J. Agric. Sci. 437 (2): 362-366. 

3. FAO, production year book. (FAO), Rome, vol.3, (3772). Gomez KA,  

Gomez AA (4691). “Statistical Procedures for Agricultural Research”. 2rd 

Edition. John Wiley. New York. 

0.  Food Agriculture Organization (FAO) of united nations, statistics division 

(3776) maize, rice and wheat: area harvested, production quantity, yield”.  

9.   Department of Agricultural Statistics, general Administration of Agricultural 

Planning and Economics, ministry of agriculture and forestry. 

6.  Hassan, H. H. effect of phosphorous and potassium on growth yield and yield 

components of three cultivars of maize (Zea Mays L.).  

47.  IBIS World. 

44.  International Institute of Tropical Agriculture (IITA): 

http://www.iita.org/maize.  

43.  International Grains Council (international organization) (3742). 

"International Grains Council Market Report 39 November 3742" (PDF).  

http://www1.ibisworld.com/pressrelease/pressrelease.aspx?prid=115
http://www.iita.org/maize
https://en.wikipedia.org/wiki/International_Grains_Council_%28international_organization%29
http://www.igc.int/downloads/gmrsummary/gmrsumme.pdf


 

36 

42.  June, G. A. and Barker, R. S. (4602). Orchard grass P. 392-363. In M. E. 

Health et al (ed). Forages. 2
rd

 ed. Iowa state univ. press Ames. Iowa. 

41.  Kambal, A.E. (4692). Comparative performance of some varieties of 

sorghum, maze and pearl millet for forage production in different seasons in 

Sudan Agric. J. 47:13-37.  

42.  Koutsika-Sotiriou M (4666). Hybrid seed production in maize. In Basra AS 

(Ed.), Heterosis and Hybrid Seed Production in Agronomic Crops. Food 

Products Press, New York, pp. 32-31.  

43.  Liggett, R. Winston; Koffler, H. (December 4619). "Corn steep liquor in 

microbiology". Bacteriological Reviews. 43 (1): 360–244. PMC 497363 . 

PMID 43227432.  

40. "Maize Quest Fun Park: Corn Box". Retrieved (October 9, 3770).From 

Wikipedia, the free encyclopedia9 

49. Moyin-Jesu E. I. (3747). Comparative evaluation of Modified neem leaf, 

wood ash and neem leaf extracts for seed treatment and pest control in maize 

(Zea Mays L.). Emir.  J. Food Agric. 33(4): 20-12.  

46. Martin, F.W. (4691). Corn in handbook of Tropical food crop pp.42-40, 

CRC Inc. Bocarto, Florida.  

37. Nour, A. M, M.  E. lazim; A. A.  Hashim (3772) Effect of nitrogen and 

phosphorous on growth and yield of maize. Proceedings of 20th and 29th 

Meetings of the National crop Husbandry committee, 4-2. Wad Madani- 

Sudan. 

34. Pure, Glove, J.W. (603) Tropical corps Monocotyledons. Pp.277-223.  

33. Saha, H. M, E. N. Gasheru, G. M. Kamau, M. K. Oneel, and J. K. Ranson. 

(4661). Effect of nitrogen and plant density on the performance of pwani 

Hybrid maize.        

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC180696
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC180696
https://en.wikipedia.org/wiki/Bacteriological_Reviews
https://en.wikipedia.org/wiki/PubMed_Central
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC180696
https://en.wikipedia.org/wiki/PubMed_Identifier
https://www.ncbi.nlm.nih.gov/pubmed/16350125
http://www.mazefunpark.com/attractions/details.php?attraction_id=5


 

37 

32. Saliem B.A. (4664).  “Report of national committee of maize production 

improvement in Sudan”, Ministry of Agriculture and Forestry, Sudan. 

Sampoux JP, A Gallais M Lefort-Buson (4696). “S4 value combined with top 

cross value for forage maize selection. Agronomy”, vol 6, no.2, pp 244-237.  

31. Source: Nutrient Source Specifics (No. 40), International Plant Nutrition 

Institute. http://www.cropnutrition.com/diammonium-phosphate.  

 

  

http://www.cropnutrition.com/diammonium-phosphate


 

38 

Appendix (4): vigor of protein Percentages evaluate the effect of different level of 

DAP on some cultivar of maize at shambat in 3743. 
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Appendix (3): vigor of fiber Percentages evaluate the effect of different level of DAP on 

some cultivar of maize at shambat in 3743. 
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Appendix (2): Productivity of maize in Sudan: 

Season Productivity (kg/Fadden) 

3776/3747 292 

3747/3744 239 

3743/3742 303 

3742/3741 131 

3743/3740 294 
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Appendix (4): 

Sweet corn, yellow, raw  

(seeds only) 

Nutritional value per 477 g (292 oz.)

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 

 
 
 

  

Energy 237 kJ (93 kcal 

Carbohydrates 4990 g 

Starch 290 g 

Sugars 3933 g 

Dietary fiber 3 g 

Fat 4922 g 

Protein 2930 g 

Tryptophan 79732 g 

Threonine 79436 g 

Isoleucine 79436 g 

Leucine 79219 g 

Lysine 79420 g 

Methionine 79730 g 

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


 

42 

                                                                                                                Vitamins 

Vitamin A equiv. (44) 6μg 

Luteinzeaxanthin 311  μg 

Thiamine (B4) (424) 79422 mg 

Riboflavin (B3) (24) 1.122 mg 

Niacin (B2)  (434)4900 mg 

Pantothenic acid (B2) (414) 79040 mg 

Vitamin B3  (04) 79762 mg 

Folate (B6)  (444) 13 μg 

Vitamin C  (94) 399 mg 

Cystine 79733 g 

Phenylalanine 79427 g 

Tyrosine 79432 g 

Valine 79492 g 

Arginine 79424 g 

Histidine 79796 g 

Alanine 79362 g 

Aspartic acid 79311 g 

Glutamic acid 79323 g 

Glycine 79430 g 

Proline 79363 g 

Serine 79422 g 

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
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Minerals 

Iron (14)   7923 mg 

Magnesium (474) 20 mg 

Manganese (94)   79432 mg 

Phosphorus (424) 96 mg 

Potassium (34)    307 mg 

Zinc (24)     7913 

Other constituents 

Water  02963 g 

 

    

 Units 

 μg = micrograms • mg = milligrams 

 IU = International units 

Percentages are roughly approximated using US recommendations for adults. 

Source: USDA Nutrient Database  

https://en.wikipedia.org/wiki/Dietary_element
https://en.wikipedia.org/wiki/Iron#Biological_role
https://en.wikipedia.org/wiki/Magnesium_in_biology
https://en.wikipedia.org/wiki/Manganese#Biological_role
https://en.wikipedia.org/wiki/Potassium#In_diet
https://en.wikipedia.org/wiki/Zinc#Biological_role
https://en.wikipedia.org/wiki/Microgram
https://en.wikipedia.org/wiki/Milligram
https://en.wikipedia.org/wiki/International_unit
https://en.wikipedia.org/wiki/Dietary_Reference_Intake
http://ndb.nal.usda.gov/ndb/search/list
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Appendix (2): status weather for Shambat in 3743 

Month 
Temperature C° Relative 

Humidity % 

Wind speed 

(nods) Max Min 

March   34 2 

April   46 1 

May   31 1 

June   24 1 

July   10 2 

 

Knot = 4992 Km/hr. = 792 m/s 

Maximum temperature for the first days of March: 

Day Temperature 

0 2099 

9 17 

6 13 

47 1192 

44 1192 

43 1192 

42 1292 

41 14 

42 2690 

43 20 

40 2392 

49 2992 

46 2692 

37 1793 

34 2692 
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