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ABSTRACT

The present study was realized in order to deteerttie type of soil and the suitability of pH toa the losses of
nitrogen from leaching and volatilization, usingeb different soils: organic, clayish and sandy, 817 and 8 and
four nitrogenous fertilizers: Urea, Ammonium sulfaAmmonium nitrate and Potassium nitrate. The aniumo
and nitrates were estimated by using a probe andmactrophotometer. The present research was coeditic
Agricultural Sciences Faculty (IASA 1), Universitfthe Armed Forces (ESPE), Ecuador. The leachgédamples
were estimated for ammonium and nitrates after,17,314, and 21days, using the probe after volattion. The
evaluation was carried out by using a static camferathe measurement of NHvith10 ml of 2 % with EBOsand
covered with a plastic cover. The data generated amalyzed by the Michaelis-Menten mathematicaleiimd the
measurement of the speeds and maximum concengafton comparison, two different solutions of Ammon
sulfate and Potassium nitrate were measured bytbbe, and the spectrophotometer and the results aealyzed
by the statistical Z-score test. The most reliabkthod is the probe. In clayish and sandy soilb wi 6, present
less concentration of ammonium and nitrate, respelst The greatest loss by volatilization is olvser in sandy
soil and the pH 8 with ammonium nitrate.

Key words: Leachening, Volatilizacion, Fertilizers.

INTRODUCTION

The intensive application of chemical fertilizessdne of the characteristics-of modern agricultltres very clear
that there is a need to produce more food for tbevigg world population and the consumption ofifieztr will be
increased in coming years. But also it is necessabge more respectful with the ambience and toripgoving the
efficiency of the fertilizers and the organic madtéhat one incorporates [1]. The demand of nutsignepared by
the FAO (United Nations Organization for the Fed aime Agriculture) and IFA (International Assocaatiof the
Fertilizer Industry), reflects a global consumptail50 million tons in 2001and 2002, of which & af nitrogen

continued of ROs (36 millions) and KO (23 million), what superposes a growth rate camiog 2.6% per year
accumulative [1].
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In the last few years, the use of the fertilizeas become indispensable due to the low fertilitthefsoil. In order to
increase the yield and maximize the use of thdifet, it is required to know their characteristi¢heir effect on
plants and soil, the application forms and howedwt and prepared for fertilization rates with dasthe fertilizers
available [2].

Since the use fertilizer is convenient, it is nseeg to consider, the characteristics of the db#, reactions and
transformations of the products. Some of the némmys fertilizers which are ammoniated generakesalual that
create acidification of the soil. This is known asidating effect of Ammonium sulfate with regard ttee
Ammonium nitrate and the urea. Nevertheless, ribispossible to generalize on this effect in adl Hoils, normally
the capacity buffer of the clayish soils does thatacidity induced by these three sources is pegticularly in case
of the ammonium sulfate [3].

With the nitrogenous fertilizers, the farmers soiate the necessary nitrogen so that the planthaee an ideal
growth and development and result in an economyigaibfitable and sustainable agricultural productjd]. The
nitrogenous fertilizers contain nitrogen of highatity mineral and must be used properly. Theseogénous
fertilizers must be used as per the recommendatibrice Codes of Good Agrarian practices and umaeper
guidelines recommended by the National and Inteynal organisations. To determine the amount ofilifzer
needed for the cultivation, is depends upon theusanof nitrogen available in the soil (analysis@heral nitrogen)
[4]. In order to add the essential nutrient to $ba for effective growth and development of plaritss necessary to
estimate the different components of fertilizerikde in the soil so that we may be able to subtenthe specific
nutrient based on the quality of the soil. Thisiidd of nutrient could be done at the right timiéher single or
multiple application depending up on the climatienditions. At all times should be considered theatier
conditions and the level of development of theieation [4].

According to Lenntech [5], the sources of nitrogeannitrates are imported (ammonium nitrate, calanitnate and

potassium nitrate) and the Ammonium sulfate. Thatamination of ground water is mainly, because rof t
cultivation, in areas where the soil layer is rigkdly thin, or has little nutrients capacity or whehanges exist in the
uses of the grounds; fertilization excess for isbem agricultural activities; extension of cultikat that need high
fertilization doses because the soil is used duldmg periods (example: corn, tobacco and vegetabtirainage

systems that provoke the fertilizers sewer pip&lesy of intensive farming of rotation characterizgdfrequent

plows and extensive areas of naked soils duringvthters; organic fertilizers for development oftzation [5].

In the present study, we have analyzed and evaludhteeffect leaching and volatilization of nitrogkertilizers, on
three soil type at three different pH. We have alstermined the appropriate pH at which it redubesloss by
leaching and volatilization of nitrogen fertilizeis different soil at three different pH by usingope and a
spectrophotometer.

MATERIALS AND METHODS

Development

The evaluation of the effect at three levels of ipHeaching and volatilization of nitrogen fertidis, in three
different type of soil, were carried out in the dastory of the Facultad de Ciencias Agropecuare®A |, located
in the parish of San Fernando, in Ecuador.

The samples were collected in Tumbaco for sandy isothe IASA-I for organic soil and in Quinindérf clayish
soil. The sampling area was decided by dividingatea in homogeneous spaces in accordance withpibgraphy.
The following parameters were taken into considemnatrelief, erosion, color, the vegetation and diféerences of
handling as the type of farming, fertilizationstations and types of cultivation. For the extractid the sample the
vegetable coverage was eliminated. With a spadescuill be carried out, in the shape of V, up fipeoximately
15-20cm deep. Then the samples were mixed in abhgcket for the securing of the sample represieetaf 500
g approximately [6].

The samples were packed in bags of thick plastio @pecial bags of role for soils (raincoats ie$idlThey were
labeled with the corresponding information of eveample and were sent to the laboratory, for tlsayeand its
analysis [7].
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pH establishment

For the establishment of pH, we diluted the soibldain the initial pH and pH after the (modifiat) treatment in
the study for the modification of pH, the dosedimfe as carbonate of lime suggested for [8]. THen pH was
calculated by using the formula:

Dose (ton of cal.hi§ = (pH to reach — pH current) / to be able tampbthe soil
The buffer capacity (CT) of pH of the soil is theaatity of acid or necessary base to modify a ahfiH (Rowell,
1994), and it is estimated like the reciprocal of¢he slope of the curve of qualifications withicaor base [9].
While major the (CT) of a major soil is the needddase or acid to change the value of its pH.
Preparation and distribution of the experimentatsur250g of soil sample was mixed with differegpes of
fertilizers. The doses of nitrogenous fertilizersrevof 1g.kd soil [10]. The mixed soil samples were placed.B61
liter plastic packing's. A glass cup kept in theinexperimental unit, and took to prolificacyath the samples.

Leach tests: leaching data were taken with theviotig time interval in days.

Table 1: Symbol, intervals of time (days), and desiption of the leaching

Symbol Time Interval in days Description
t0 0 Baseline, takes all samples at field capacity
t1 0-1 Taking the first sample, day 1, elapsed time betvwisgy 0 and day 1
t2 2-3 Taking the second sample, day 3, leachate betweael end
t3 4-7 Taking the third sample, day 7, leachate betweén @and 7.
t4 8-14 Taking the fourth sample, day 14, leachate betwless 8, 9, 10, 11, 12, 13 and 14.
t5 15-21 Taking the fifth sample, day 21, leachate from165,17, 18, 19, 20 and 21.

The readings were taken by using the probe whidicated the NH4 and NO3 in ppm level.

Experimental design

The experiment was designed the following the pilaoce of Paramasivam and Alva [11]. The design watized
completely to the Hazard with an arrangement trifiaal in the type of soil, pH and nitrogenous smg, with thirty
six treatments and 4 repetitions, every experimam# was represented by a plastic packing of 1.85which
contained 250g. of the miscellany of soil and fiekt.

The factors to be proved for this investigation eveéype of soil, levels of pH and type of fertilizbe treatments to
be verified are the result of the combination & tactors | occur rarely + pH + type of nitrogendewilizer (Table
2).

After completing the experiment, the data generated compiled, a variance analysis is, used and the
Michaelis-Menten [12] test was done to 5 % for timgents, between groups and inside every grouptermae the
significant difference.

The Michaelis equation and Menten describes ashdinges the speed of leached with the concentratfon
ammonium and nitrate:

vO=Vma){S] / Km +[9]

Leaching of nitrate and ammonium
The quantity of nitrate and leached ammonium omeecap in mg.t in a period of 21 days, with an interval of time
that corresponds to five measurements with thee(¥lsI 550 DO).

Maximum concentration of ammonium and nitrate
It was calculated in mg'| with the entire leaching information, so muchaaimonium and nitrate, by means of the
equation of Michaelis Menten [12].
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Maximum speed of ammonium and nitrate
It was calculated in ppm.daywith the entire information of leaching of ammami and nitrate, by means of the
equation Michaelis and Menten [12]

Table 2: Evaluated treatments of the combination o$oil + pH + type of source fertilizer

Treatment Code Description

1 S1PIN1 Organic Soil + pH 6 + Urea

2 S1P1IN2 Organic Soil + pH 6 + Ammonium sulfate
3 S1P1IN3 Organic Soil + pH 6 + Ammonium nitrate
4 S1P1N4 Organic Soil + pH 6 + Potassium retrat

5 S1P2N1 Organic Soil + pH 7 + Urea

6 S1P2N2 Organic Soil + pH 7 + Ammonium sulfate
7 S1P2N3 Organic Soil + pH 7 + Ammonium nitrate
8 S1P2N4 Organic Soil + pH 7 + Potassium retrat

9 S1P3N1 Organic Soil + pH 8 + Urea

10 S1P3N2 Organic Soil + pH 8 + Ammonium selfat
11 S1P3N3 Organic Soil + pH 8 + Ammonium n#rat
12 S1P3N4 Organic Soil + pH 8 + Potassium tatra
13 S2P1N1 Clayish Soil + pH 6 + Urea

14 S2P1N2 Clayish Soil + pH 6 + Ammonium sigfa
15 S2P1N3 Clayish Soil + pH 6 + Ammonium rtitra
16 S2P1N4 Clayish Soil + pH 6 + Potassiunatstr

17 S2P2N1 Clayish Soil +pH 7 + Urea

18 S2P2N2 Clayish Soil + pH 7 + Ammonium sigfa
19 S2P2N3 Clayish Soil + pH 7 + Ammonium rtitra
20 S2P2N4 Clayish Soil + pH 7 + Potassiurnatstr

21 S2P3N1 Clayish Soil + pH 8 + Urea

22 S2P3N2 Clayish Soil + pH 8 + Ammonium sigfa
23 S2P3N3 Clayish Soil + pH 8 + Ammonium rtira
24 S2P3N4 Clayish Soil + pH 8 + Potassium tetra
25 S3P1IN1 Sandy Soil + pH 6 + Urea

26 S3P1N2 Sandy Soil + pH 6 + Ammonium sulfate
27 S3P1IN3 Sandy Soil + pH 6 + Ammonium nitrate
28 S3P1N4 Sandy Soil + pH 6 + Potassium nitrate
28 S3P2N1 Sandy Soil + pH 7 + Urea

30 S3P2N2 Sandy Soil + pH 7 + Ammonium sulfate
31 S3P2N3 Sandy Soil + pH 7 + Ammonium nitrate
32 S3P2N4 Sandy Soil + pH 7 + Potassium nitrate
33 S3P3N1 Sandy Soil + pH 8 + Urea

34 S3P3N2 Sandy Soil + pH 8 + Ammonium sulfate
35 S3P3N3 Sandy Soil + pH 8 + Ammonium nitrate
36 S3P3N4 Sandy Soil + pH 8 + Potassium nitrate

Volatilization analysis

A static camera was used for the measurement of. INH&very experimental unit a plastic packing ofi&@s placed
one. The same one that contained 10 ml of 2 % WBBO3 and was covered by a plastic cover. The sooEthe

cameras remained closed during 24hrs every two f@yshe ammonia apprehension, for later the captir

information [13]. The static camera placed oneeiegry treatment, with the target to compare 2 ndsho be used
for the losses measurement for volatilization afagienous fertilizers.

Volatilization of nitrate and ammonium
The quantity of nitrate and ammonium volatilizedasgred itself in mg to 21 days. By means of qualtfons
using the static camera to catch NH3.

RESULTS

Losses of Ammonium and Nitrate for leaching
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Table 3: Speed of leached and maximum ammonium coetration in organic soil, in accordance with the ype of nitrogenous fertilizer
(EquationMichaelis-Menten, 1912)

Organic soil (N-NH4)

pH Vméx (SE) ppm/days Cmax (SE) ppm
Without Fertilizer 6 2.35 (1.10) 33.5(3.81)
7 2.35 (1.15) 31.9 (3.81)
8 2.35(1.70) 21.7 (3.81)
Urea 6 6.65 (1.24) 67.8 (4.75)
7 11.71 (2.12) 95.2 (8.15)
8 3.79 (0.85) 42.8 (2.95)
Ammonium sulfate
(NH4)(S04)2
6 5.16 (1.16) 74.2 (5.74)
7 5.85 (1.86) 58.1 (6.64)
8 3.08 (0.71) 59.6 (3.96)
Ammonium nitrate
(NH4)NO3
6 7.71 (1.08) 65.4 (3.65)
7 6.21 (0.74) 66.3 (2.92)
8 3.91 (0.68) 39.3 (2.10)
Potassium nitrate
KNO3
6 11.23 (1.68) 72.6 (5.05)
7 6.17 (0.82) 57.6 (2.83)
8 4.72 (0.82) 39.6 (2.27)

In organic soil without fertilizer, the maximum aramum concentration presented to itself to pH 6 @n@B1.9
ppm) and (33.5 ppm), respectively; in contrast tb&that reached a maximum concentration of ammmor(@d.7
ppm). There it did not show any significant diffeces in the maximum leaching speeds to pH 6, 78a(®2i35
ppm.day’).

After having applied urea in organic soil, the nmaxm ammonium concentration presented to itselfHo7p(95.2
ppm) at a maximum speed of leaching of 11.71 pmyi* ¢h contrast to pH8 that reached a maximum conatatr
of ammonium of 42.8 ppm and a maximum speed ohiegoof 3.79 ppm.da}

After 6 to modify the organic soil to pH and on lay applied ammonium sulfate, the maximum ammonium
concentration was 74.2 ppm at a maximum speedachlag of 5.16ppm.day in comparison to pH 8 that showed
a maximum concentration of ammonium of 59.6 ppm miaximum speed of leaching of 3.08 ppm.tay

Applying ammonium nitrate in organic soil with pHa®d 7, the maximum ammonium concentrations weré 65
ppm and 66.3 ppm, respectively, with maximum speefi$eaching of 7.71ppm.ddyand 6.21 ppm. ddy
respectively; in contrast to pH 8, the ammoniumoesrration was 39.3 ppm and the maximum leachiegdpvas
3.91 ppm.day

The leaching with potassium nitrate reached a mamxingoncentration of ammonium of 72.6ppm and maximum
speed of leaching of 11.23 ppm. dayp pH 6; in comparison to pH 8 the maximum ammonizoncentration was
39.6 ppm and the maximum speed of leaching of gpia.day'.
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Table 4: Speed of leached and maximum nitrate cong&ation in organic soil, in accordance with the type of nitrogenous fertilizer
(Equation Michaelis-Mention, 1912).

Organicsoil(N-NO3)

pH Vmax (SE) pm/days Cmax (SE) ppm

Without Fertilizer 6 2.29 (0.44) 50.4 (2.47)
7 3.05(0.62) 49.0 (2.85)
8 3.39 (0.49) 77.2(3.21)
Urea 6 3.21 (0.46) 59.3 (2.47)
7 1.55 (0.16) 77.6 (1.81)
8 3.07 (0.32) 84.3 (2.49)
Ammonium sulfate
(NH4)(S04)2 6 1.62 (0.14) 61.8 (1.20)
7 1.49 (0.11) 73.4(1.17)
8 3.74 (0.32) 73.2(1.89)
Ammonium nitrate
(NH4)NO3 6 2.78 (0.41) 58.6 (2.39)
7 2.33(0.29) 69.0 (2.22)
8 2.94 (0.33) 81.9 (2.52)
Potassium nitrate
KNO3 6 2.68 (0.50) 58.2 (2.95)
7 2.88 (0.53) 60.1 (3.08)
8 3.16 (0.45) 83.3(3.37)

In organic soil without fertilizer, the maximum rdte concentration found to be pH 8 (77.2 ppm}dntrast to pH
6 and 7 and that reached maximum concentratioitraftes of 50.4 ppm and 49.0 ppm, respectively &h7 and 8
did not show any significant difference in the nmanim leaching speeds to pH.

Afterhaving applied urea in organic soil, the maxim nitrate concentration found to be pH 8 (84.3 ppana
maximum speed of leaching of 3.07ppm. Hain contrast to p H 6 that reached the maximumceatration of
nitrate of 59.3 ppm; and a maximum speed of learbfris1.55 ppm.da}to pH 7.

After 7 and 8 to modify the organic soil to pH aod having applied ammonium sulfate, the maximumateés
concentrations were 73.4 ppm and 73.2 ppm, reséytiat a maximum speed of leaching of 3.74 ppgiida pH
8; in comparison to pH 6 that showed a maximum eotration of nitrate of 61.8 ppm at maximum speefds
leaching of 1.62 ppm.d&dyand 1.49 ppm.daywith pH 6 and 7, respectively.

Applying ammonium nitrate in organic soil with pkItBe maximum nitrate concentration was 81.9 ppntontrast
to pH 6, the nitrate concentration was 58.6 ppmeyTdid not present significant differences for thaximum
leaching speeds.

The leaching with potassium nitrate reached a mamintoncentration of nitrate of 83.3 ppm to pH 8; in
comparison to pH 6 and 7 that the maximum nitrategentrations were 58.2 ppm and 60.1 ppm, resedgtiThe
maximum leaching speeds did not show any signifidéferences.
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Table 5: Speed of leached and maximum ammonium coectration in clayish soil, in accordance with theytpe of nitrogenous fertilizer
(Equation Michaelis-Menten, 1912)

Clayishsoil (N-NH4)

pH Vméx (SE) ppm/days Cmax (SE) ppm
Without Fertilizer 6 6.33 (1.77) 20.3 (2.10)
7 9.28 (0.99) 64.8 (2.99)
8 8.75 (1.21) 46.4 (2.71)
Urea 6 6.07 (3.01) 20.8 (3.77)
7 4,94 (0.74) 67.3 (3.37)
8 6.85 (2.37) 33.4 (4.41)
Ammonium sulfate
(NH4)(S04)2 6 3.82 (2.10) 37.3 (6.23)
7 8.75 (1.62) 142.1 (11.22)
8 5.78 (2.87) 475 (8.42)
Ammonium nitrate
(NH4)NO3 6 3.14 (0.56) 36.3 (1.87)
7 4.52 (0.45) 7.9(2.50)
8 5.35(0.87) 49.0 (2.76)
Potassium nitrate
KNO3 6 4.13 (1,.10) 37.5(3.18)
7 8.04 (1.39) 77.4 (5.48)
8 3.35(0.72) 46.7 (2.90)

In clayey soil without fertilizer, the maximum amniom concentration (64.8 ppm) and the maximum legch
speed (9.8 ppm/days) presented to pH 7 to itselfantrast to pH 6 that reached a maximum condgmtraf
ammonium of 20.3 ppm with a maximum speed of lagglof 6.33 ppm/days.

On having applied urea in clayey soil, the maximammonium concentration is pH 7 (67.3 ppm); in casttto pH
6 that reached a maximum concentration of ammorafi2D.8 ppm. The maximum leaching speeds did notvsh
any significant differences.

After 7 to modify the clayey soil to pH and on hayiapplied ammonium sulfate, the maximum conceotrabf
ammonium and the maximum speed of leaching theyewet2.1 ppm and 8.75 ppm/days respectively; in
comparison to pH 6 that showed a maximum conceoitratf ammonium of 37.3 ppm with a maximum speed of
leaching of 3.82 ppm/days.

Applying ammonium nitrate in clayish soil with pH fhe maximum concentration of ammonium and theimar
speed of leachingthey were 77.9 ppm and 4.52 ppm/da comparison to pH 6 that showed a maximum
concentration of ammonium of 36.3 ppm with a maximepeed of leachingof 3.14 ppm/days.

The leaching with potassium nitrate to pH 7 reachegaximum concentration of ammonium and a maxirepeed
of leaching of 77.4 ppm and 8.04 ppm/days, respelgti in comparison to pH 6 that showed a maximum
concentration of ammonium of 37.5 ppm with a maximapeed of leaching of 4.13 ppm/days.

In clayey soil without fertilizer, the maximum rate concentration presented to itself to pH 8 (@®); in contrast
to pH 6 and 7 that reached maximum concentratibmstrates of 8.0 ppm and 7.6 ppm, respectivelyeyrtid not
present significant differences in the maximum leéag speeds to pH6, 7 and 8.

On having applied urea in clayey soil, the maximitrate concentration presented to itself to pF8®.Z ppm); in
comparison to pH 7 that reached a maximum cond@rraf nitrate of 21.5 ppm. 6, 7 and 8 did not qamet
significant differences in the maximum leachingextseto pH.
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Table 6: Speed of leached and maximum nitrate cong®ation in clayish soil, in accordance with the tpe of nitrogenous fertilizer
(Equation Michaelis — Mention, 1912)

ClayishSoil (N-NO3)

pH Vmax (SE) ppm/days Cmax (SE) ppm
Without Fertilizer 6 2.46 (0.74) 8.0 (0.61)
7 1.88 (0.58) 7.6 (0.54)
8 2.25 (0.56) 9.9 (0.60)
Urea 6 3.75 (0.56) 39.2 (1.75)
7 3.85 (0.96) 21.5 (1.65)
8 4.79 (0.95) 31.8 (2.07)
Ammonium sulfate
(NH4)(S04)2 6 2.18 (0.40) 11.7 (0.52)
7 1.33(0.28) 9.8 (0.43)
8 2.12 (0.36) 13.1 (0.53)
Ammonium nitrate
(NH4)NO3 6 1.48 (0.12) 24.7 (0.42)
7 0.99 (0.09) 22.8 (0.37)
8 1.64 (0.13) 24.4 (0.44)
Potassium nitrate
KNO3 6 0.73 (0.07) 26.5(0.42)
7 0.66 (0.07) 24.9 (0.41)
8 1.93 (0.19) 24.7 (0.56)

After 8 to modify the clayish soil to pH and on hay applied ammonium sulfate, the maximum nitrate
concentration was 13.1 ppm and the maximum leachpeed was 2.12 ppm/days; in comparison to pH ¥ tha
showed a maximum concentration of nitrate of 9.8 @ a maximum speed of leaching of 1.33 ppm/days.

Applying ammonium nitrate in clayey soil with pHaid 8, the maximum nitrates concentrations weré gpm
and 24.4 ppm, respectively, and the maximum spekldsching is1.48 ppm/days and 1.64 ppm/daysoirtrast to
pH 7, the nitrate concentration was 22.8 ppm withaximum speed of leaching is 0.99 ppm/days.

Table 7: Speed of leached and maximum ammonium coetration in sandy solil, in accordance with the typ of nitrogenous fertilizer
(EquationMichaelis— theymention 1912)

Sandy Soil(MNH4)

pH Vméx (SE) ppm/days Cmax (SE) ppm
Without Fertilizer 6 6.30 (0.95) 82.8 (4.57)

7 13.00 (3.69) 63.2 (8.85)

8 11.01 (4.86) 38.4 (7.80)
Urea 6 13.76 (5.32) 103.6 (20.17)

7 14.44 (6.73) 83.5 (20.01)

8 9.60 (3.13) 82.1(11.87)
Ammonium Sulfate
(NH4)(S04)2 6 5.69 (0.95) 89.9 (5.31)

7 4.54 (0.93) 62.5 (4.17)

8 1.40 (0.40) 39.6 (2.35)
Ammonium nitrate
(NH4)NO3 6 6.58 (0.63) 93.6 (3.39)

7 4.56 (0.54) 66.4 (2.55)

8 2.31 (0.42) 37.5(1.72)
Potassium nitrate
KNO3 6 6.32 (1.12) 71.5 (4.66)

7 8.32 (1.68) 65.6 (5.51)

8 2.82 (1.05 25.6(2.57

The leaching with potassium nitrate reached a mamintoncentration of nitrate of 26.5 ppm to pH 6; in
comparison to pH 7 and 8 that the maximum nitratexentrations were 24.7 ppm and 24.9 ppm, resedgtiThe
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maximum leaching speed with pH 8 was 1.93 ppm/daydifference with pH 6 and 7 that were 0.73 ppm&and
0.66 ppm/days, respectively.

In sandy soil without fertilizer, the maximum cont&tion of ammonium of 82.8 ppm presented to pHl ifself; in
contrast to pH 8 that reached a maximum conceotratf ammonium of 38.4 ppm. The leaching speeds piit 7
and 8 were 13.0 ppm. daynd 11.0 ppm.day respectively; compared to pH 6 that shows a maminspeed of
leaching of 6.30 ppm.ddy On having applied urea in sandy soil, they shaynificant differences both for the
maximum ammonium concentration as well as for tlag@imum speed of leaching.

After 6 to modify the sandy soil to pH and on hayiapplied ammonium sulfate, the maximum concewotnagif
ammonium and the maximum speed of leaching wer@ @9m and 5.69 ppm.dayrespectively; in comparison to
pH 8 that showed a maximum concentration of ammmrofi 39.6 ppm with a maximum speed of leaching.dD1
ppm.day.

Applying ammonium nitrate in sandy soil with pHtBe maximum concentration of ammonium and the marim
speed of leaching were 93.6 ppm and 6.58 pprit,d@gpectively; in comparison to pH 8 that showedaximum
concentration of ammonium of 37.5 ppm with a maximspeed of leaching of 2.31 ppm.day

The leaching with potassium nitrate to pH 6 an@&ached maximum concentrations of ammonium and marim
speeds of leaching of 71.5 ppm, 6.32 ppnildayd 65.6 ppm, 8.32 ppm/days, respectively; in amspn to pH 8
that shc)),lwed a maximum concentration of ammoniun2®m6 ppm with a maximum speed of leaching of 2.82
ppm.day.

Table 8: Speed of leached and maximum nitrate coneation in sandy soil, in accordance with the typeof nitrogenous fertilizer
(Equation Michaelis-Menten, 1912)

Sandy Soil(N-NO3)

pH Vmax (SE) ppm/days Cmax (SE) ppm

Without Fertilizer 6 6.39 (1.76) 8.9 (0.91)
7 5.44 (1.30) 9.7 (0.80)
8 5.23 (0.81) 14.2 (0.76)

Urea 6 7.87 (2.94) 9.1 (1.37)
7 4.01 (0.63) 15.4 (0.75)
8 7.10 (1.21) 18.8 (1.23)

Ammonium Sulfate

(NH4)(S04)2 6 4.18 (0.86) 9.9 (0.63)
7 7.28 (1.19) 14.6 (0.94)
8 9.20 (1.03) 24.5 (1.18)

Ammonium nitrate

(NH4)NO3 6 0.64 (0.12) 22.6 (0.65)
7 1.32 (0.18) 28.8 (0.78)
8 1.29 (0.16) 31.0 (0.79)

Potassium nitrate

KNO3 6 0.54 (0.13) 23.4 (0.76)
7 1.32 (0.27) 23.0 (0.96)
8 2.19 (0.41) 25.8 (1.19)

In sandy soil without fertilizer, the maximum nigaconcentration presented to itself to pH 8 (Jp&); in contrast
to pH 6 that reached a maximum concentration afatgitof 8.9 ppm. 6, 7 and 8 did not present sigaift
differences in the maximum leaching speeds to pH.

On having applied urea in sandy soil, the maximutmrate concentration presented to itself to pH 8.81ppm); in
comparison to pH 6 that reached a maximum condgraf nitrate of 9.1 ppm. The maximum leachingexs to
pH 6 and 8 were 7.87 ppm.day7.10 ppm/days, respectively; to difference to plhat its maximum leaching
speed was 4.01 ppm.day
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After 8 to modify the sandy soil to pH and on hayvapplied ammonium sulfate, the maximum nitrateceotration
was 24.5 ppm and the maximum leaching speed wa® [$o2n.day; in comparison to pH 6 that showed
maximum concentration of nitrate of 9.9 ppm at aimam speed of leaching of 4.18 ppm.day

Applying ammonium nitrate in sandy soil with pH t8e maximum nitrate concentration was 31.0 ppm thed
maximum leaching speed was 1.29 ppmjdg comparison to pH 6 that showed a maximum comation of
nitrate of 22.6 ppm at a maximum speed of leachir®64 ppm.day.

The leaching with potassium nitrate reached a maxintoncentration of nitrate of 25.8 ppm to pH 8 dhe
maximum leaching speed was 2.19 ppm’dap comparison to pH 6 quemostré a maximum comaéioh of
nitrate of 23.4 ppm at a maximum speed of leacbir®54 ppm.day.

The types of soil used for the investigation wergaaic, clayey and sandy with pH at initial stage @, 5.67 and
8.22, respectively. These differences are reladetthé characteristics of the soils and the climéditors like the
rain, the wind and the temperature, which conthe intensity of leaching and the wear of mineralshe sail,
having a major influence in the chemical propertéghe soils, particularly acidity, alkalinity arghlinity. The
acidity is associated with leached soils, with higlecipitations, while the alkalinity happens pipaly in drier
regions [14].

On having modified the pH of (6, 7 and 8), the ¢htgpes of soil in study, the least concentratiand the speed of
leaching of ammonium and nitrate appear to be pbhé 7, and it is necessary to highlight that thegetpf
nitrogenous fertilizer did not influence the quantf leached. In accordance with the works of 19, 16] on the
control of the acidity, alkalinity and increaseté soil fertility, but mention that there does nwtter the source of
nitrogenous fertilizer that is used but the levighcidity or alkalinity | occur rarely to which theétrogen is applied.

In the organic soils of this investigation, thedelsses of nitrogen give themselves with pH B¢esithe bacteria
proliferation nitrificantes diminishes. The micrganisms need ideal values of pH between 5.5 andftte pH is
bigger than 7 the step of NO2 falls ill more - t®8I- while when the pH is superior to 8 the stepbf falls ill +
to NO2- [17, 18].

In general terms of handling, in an establishetivatlon it is necessary to mention that, the atign of the soil in
arid regions, they limit the tendency to the alk&i, nevertheless; the bad use of the water @tiigp - drainage)
increases the alkalinity [15, 19, 20]. The defaatish of the natural vegetation causes the intendacomposition
of the organic matter, leaching of nitrate and piain of acidity [21].

Volatilization of Ammonium and Nitrates

Table 9: Volatilization quantity in milligrams, in three types of soil with three types of pH and foutypes of nitrogenous fertilizer

Soil pH Fertilizar Volatilization mg. N.  Volatilization mg. N.
First repeat 21 days Second repeat 21 days

Organic 8 Ammonium sulphate 0 0.014

Sandy 7 Potassium nitrate 0.98 0.28

Clayey 7 Ammonium sulphal  4.4¢ 0.1

Sandy 8 Potassium nitrate 1.40 0.84

Organic 7 Urea 2.8 0.14

Clayey 8 Potassium nitra 0 0.29¢

Organic 6 Potassium nitrate 0 0

Clayey 6 Ammonium sulphate 0 0

Sand 6 Uree 70 2.52

In table 10. Indicates that the biggest volatiimatquantity gives itself with Ammonium nitrate gandy soil with
pH 8, which volatiliza 140 mg. of nitrogen in 21ydaduring the first repetition and 0.84 mg. of ogten in the
second repetition.

The biggest loss for volatilization appears to berpajor to 7 and with ammoniated fertilizers agdicates [22],
the loss of Nitrogen for volatilization of the amnias gas (NH3) can be the main cause of the loigieficy of
some ammoniated fertilizers in very particular aftons as there can be lime soils when they ardiegpp
superficially and of the anhydrous ammonia when ihjected in a defective way. The above mentiolosdes are
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the result of numerous chemical, physical and kol processes in which such numerous factors tlileepH
intervene, the cation exchange capacity, the ocgawaitter, the presence of remains in the surfhestemperature,
the wind, the water evaporation of the surfacehef $oil and the quantity and the method of apptinabf the
fertilizer.

The volatilization of the ammonia is a mechanisrat thappens naturally in all the soils, for mineration of

organic nitrogen. But the losses originated froraroltal fertilizers are greatly major than the orgjed ones from
the Nitrogen of the soil [23].

Differences exist in the volatilization of the fimnd second repetition in the same time owed jpatly at the rate
of temperature, the same one that acceleratesoth@lization, what fits to the mention of the aoith [24] that the
temperature also found the volatilization. To maemperature, more rapid will be the passage of Ame

dissolved in the solution of the soil to Ammoniathe air. The soil moisture and the valuation cdparation play
an important role. The loss of moisture is a pioptigite for the loss of Ammonia. If the urea peatss in the
profile due to a rain, hydrolyzed quickly to Ammoni and is retained by the exchange complex andssydapable
it to the volatilization.

CONCLUSION

In organic soil, lower concentrations of ammonial &aching rates were at pH 8 (40.6 ppm) (ppm 8i&y".),
respectively; lower concentrations of nitrates dmthing rates were at pH 6 (57.66 ppm) and (252.gay")
respectively. The type of nitrogen fertilizer domet affect the amount of leaching. In clayey sdayer
concentrations of ammonium and leaching rates wepH 6 (30.44 ppm) and (4.7 ppm.dayrespectively; lower
concentrations of nitrates and leaching rates \aepH 7 (17.32 ppm) and (1.74 ppm.dpyespectively. The type
of nitrogen fertilizer does not affect the amoufteaching. In sandy soil, lower concentrationsaofmonium and
leaching rates were at pH 8 (44.64 ppm) and (5p¥8.gay'), respectively; lower concentrations of nitrates! a
leaching rates were at pH 6 (14.78 ppm) and (3@8.gay") respectively. No significant differences in tlype of
nitrogen fertilizar. The greater loss by volatitiom shown in sandy soil pH 8 (70.41 mg. N) withraomium nitrate
at 21 days of experimentation.
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