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ABSTRACT

This work examines the effects of inorganic fertilizer (N-P-K) on maize. The preliminary soil
analysis tests were carried out and the results include temperature of 28°C, pH value of 7.4,
moisture content of 14.7%, soil texture values are: sand 17.05%, silt 4.55%, clay 18.8%,
while water constitutes 60.23%. The results of the soil analysis after the harvesting of the
plant shows temperature of 29°C, pH value of 8.0, moisture content of 17.5%, soil texture
values are: sand 15%, silt 3.80%, clay 16.1%, while water constitutes 65.1%. The control
sample was analyzed for micronutrients with Ca — 0.0242, Mg — 0.4179, Fe — 2.4946, Zn —
3.2846, while the test sample has Ca — 0.0189, Mg — 0.0892, Fe — 1.8914, Zn — 1.4858.
The proper and daily observation of the plants’ growth were observed and recorded. The
results suggest that the preliminary soil analysis are acceptable, hence, the soil supports
plant growth. From the observation and plant analysis, the applied inorganic fertilizer made
great impact in the plants in bed-B as they had faster growth rate, broad leaves and larger
stems than the plants in bed-A.
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INTRODUCTION

Fertilizer is a substance that is added to the soil so as to increase its fertility or productivity.")
The substance could be of natural origin such as peat, mineral, plant deposits, animal or
human deposits and synthetic. It could be organic or inorganic and in liquid or granular
forms.®®For a plant to grow it needs different elements classified as macronutrients which
includes nitrogen, phosphorus and potassium found in most packed fertilizer, and
micronutrients that include calcium, sulphur, magnesium, boron, znc, iron.®) The
unavailability of any of the macronutrients will limit the growth rate and subsequently reduce
plant yield. In nature, nitrogen, phosphorus and potassium are obtained from decay of dead
plants. The recycling of nitrogen from dead to living plants is the source of nitrogen to the
soil.®) Most of the nitrogenous/inorganic fertilizers just supply nitrogen, phosphorus and
potassium because the other nutrients are needed in much lower quantities and are generally
available in most soils.®) The study is aimed as a matter of urgency to boost food production
and supply. Inorganic fertilizer is derived from non-living source that can occur naturally as
diatomaceous earth and limestone or synthesized chemically as ammonium nitrate,
potassium sulphate, super-phosphate or triple super-phosphate.¥ Artificial fertilizer is the
synthesized form and regarded as a complete fertilizer if it contains the primary ingredients
of nitrogen (N), phosphorus (P) and potassium (K). They are branded/labeled according to
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the content of the macro elements, thus, N-P-K 20:10:10 fertilizer would contain 20%
nitrate, 10% phosphate and 10% potash in its ingredients. Indeed, if Nitrogen is the main
element, it is regarded as nitrogenous fertilizer.®®> The nitrogenous fertilizer is blended into
brands from these four raw materials urea, diammonium phosphate, muriate of potash and
limestone (filler).*®

Urea: this consists mostly of nitrogen with a chemical formula of NH,CONH,. It is
manufactured as granules with large, hard and resistant to moisture property that makes it a
suitable material for fertilizer blending, contributing 46% a total of nitrogen in N-P-K
fertilizers.”” It is produced by passing liquid carbon dioxide (CO,) and liquid ammonia (NH:3)
in a silver lined special autoclave. When ammonia is formed, the latter is heated at 130 —
135°C under 35 atm. pressure to obtain urea. The aqueous solution is transferred into
another vessel where steam is passed into it resulting in the formation of granules.®

NH; + CO, ——» NH,COONH4
130 -135°C
NH2COONH4 e NH2CONH2 + Hzo

Urea

Muriate of Potash: It is reddish in colour and can produced from ores such as carnalities
KCl.MgCl,.6H,0 by crystallization and flotation method.> Potassium chloride in fertilizer
contains 60% of potash, the whole of which are readily available to the plant. It is readily
soluble in water and hence, it is rated as readily available.?

Diammonium Phosphate: It is a major component for N-P-K fertilizer blending. The
chemical formula is (NH4),HPO3; and therefore a major source of phosphorus and nitrogen,
contributing 46% and 18% respectively. It is soluble in water and is stable under ordinary
condition of use and storage. Other sources of phosphorus for N-P-K fertilizer production are
listed below in table 1.7

Source material Chemical formula | Percentage Solubility
phosphorus
Super phosphate Ca(H2P0,) 18-20 Not completely
soluble in H20.
Double super | Ca(H2PO4), 32-40 Not completely
phosphate soluble in H20.
Triple super | Ca(HP04)3 44-51 Major portion
phosphate soluble in water.
Monoammonium NH4H,PO4 48 Completely soluble
phosphate in water.
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Limestone: it is chemically known as calcium carbonate (CaCO3). It acts as filler and liming
material thereby checking the acidity of the soil and introduces calcium to the soil.®

MATERIALS

Compass, thermometer, pH probe (model: pH C175), electronic weighing balance (model: MP
300), drying oven (model DHG), beakers, garden soil, sterilized plastic (PVC) pipe, deionized
water, measuring cylinder, stirring rod, petri dish, autoclave, N-P-K (27:13:13) fertilizer,
maize seeds, meter rule, rotary shaker (RS-12-Remi equipment).

METHODS

A total of 12 soil samples were collected using a nitric acid sterilized PVC pipe to a depth of
30cm. The soil samples were analyzed for such properties as temperature, texture, pH,
moisture content and elements in the soil.

The soil texture was determined before and after the duration of the experiment using
mechanical method or sedimentation method.> The soil sample was poured into a
measuring cylinder, deionized water made up 70cm®, NaOH was added to speed up
sedimentation and the solution was shaken and allowed to stand. The values are given in
table 2.

Total height of sediment, THS (before) =88cm?; THS (after) =83cm’

Samples height | Soil texture (%). | Samples height | Soil texture (%).
(cm?®). Before Before (cm®). After After

HSA =15 17.05 HSA = 13 15.66

HST =4 4.55 HST =3 3.62

HCL = 16 18.18 HCL = 18 21.69

HWA = 53 60.23 HWA = 56 67.47

Keys: HSA = Height of sand, HST = Height of silt, HCL = Height of clay, HWA = Height of
water

The percentage moisture content of the soil sample was determined by the difference
between the weight of the soil sample before and after heating as 14.70%. The soil
temperature was determined using LCD portable digital multi-stem thermometer Model ST-
9269, the value is 28°C. The pH of the soil was determined using pH probe model: pH C175,
the value before planting was 7.4 and after the duration of the experiment the value is 8.0.
The elemental analysis of the soil sample to determine trace metals was done using modified
strong acids extractable method by Angelin-Brown.!? The soil sample was dried to 105°C for
35 minutes in an oven. The dried sample was sieved, homogenized and resieved. To soil
samples of 1g was added 10ml of 1:3 HNOs:HCI, the solutions were filtered and filtrate
diluted to 40ml with deionized water. The concentrations of Ca, Mg, Mn, Zn, Fe and K, were
determined by atomic absorption spectrometer. The nutrient analysis involves the

preparation of deoxidizing solution by dissolving 2.64g of NaOH in 100ml of deionized water.
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11.8g of K,;S,0s was added to the solution and made up to 295ml. The combined stock
solution of NOs; and PO4 was prepared when 0.9022g of KNOs and 0,1098g of anhydrous
KH,PO4 are dissolved in deionized water and diluted to 500ml. 20ml of the solution was
pipette and made up to 200ml. 1g of oven dried sample suspended in 25ml was placed in a
rotary shaker for 48hrs. The homogenous suspension obtained was filtered. 13ml of the
sample filtrate and 7ml of the deoxidizing solution were placed in polypropylene tubes and
autoclaved for 45mins at 15 pounds and 121°C. After digestion, the samples were cooled and
analyzed for nitrogen and phosphorus spectrochemically.!?

The same procure was carried out on the soil samples before and after monitoring the plant’s
growth. The values for soil samples are listed in table 3.

Elements Ca Mg Zn Fe Mn K N(mg/l) | P(mg/I
)

soil sample | 0.0242 | 0.1479 | 3.2846 | 2.4946 | 6.2247 | 1.130 | 3.100 0.027
before
planting

Soil sample | 0.0189 | 0.0892 | 1.4958 | 1.8914 | 4.2427 | 2.210 | 3.300 0.053
after
planting

A bed (top soil) of 6 x 4 feet was made and divided into two parts; A and B, for control and
test experiments respectively. Two seeds were planted in holes of about 2cm deep and 30cm
apart from each other for each bed. The plant started germinating after 5 days. The growth
rate was monitored and after 18 days, 7g of fertilizer grade of N-P-K 27:13:13 was applied
by ring style. The fertilizer was carefully introduced into the round holes of the test plants,
covered to prevent evaporation and water sprinkled to quicken dissolution. Table 4 contains
readings that were obtained for both the plant and stem heights for the control and test.

Days A(Control)cm | B(Test)cm
1 20 20
2 22 22
3 22 24
4 23 26
5 24 28
6 24 30
7 25 33
8 25 36
9 26 38
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10 28 41
11 32 46
12 35 50
13 37 55
14 38 60
15 39 65
16 39 70
17 40 74
18 41 80

Plant Height (cm

—e— A(Control)
—m— B(Test)

1 4 7 10 13 16
DAYS

Days | A(Control)cm B(Test)cm
1 15 15
2 15 15
3 15 16
4 15 17
5 16 20
6 16 22
7 18 25
8 18 28
9 19 30
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11 22 38
12 25 41
13 27 48
14 30 52
15 32 56
16 33 58
17 35 62
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DISCUSSION

From the results obtained, the temperature of the soil at 28°c, pH of 7.4, soil texture values
for sand-17.05%, silt - 4.55%, clay-18.18% and water-60.23% are all suitable for normal
plant growth. The data in table 4 above shows a clear summary of the results obtained after
application of the fertilizer. The results show remarkable increase in growth for plant and
stem heights for the test sample due to the effect of the applied inorganic fertilizer. The
colour of the leaves of the test sample showed a significant deep green colouration, increase
in the transverse area of the stems of plants and increase in the depth of leaf colour, all are
clear evidence of the contribution of nitrogen contained in inorganic fertilizer. Nitrogen, of all
the nutrients absorbed from the soil, is the most important needed for growth and also
promotes strong vegetative growth and dark green foliage.*® From the moisture content
analysis, the control sample gave a higher value of 81.0% as against 74% from test sample
showing that the test samples contains less water and more of plant substances, which was
due to the effect of fertilizer added especially potassium which facilitates plant metabolism.
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Phosphorus is needed for stimulating root branching, development of root and plant
maturity. This was seen in the faster rate of development of the test samples as against the
control sample.
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