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ABSTRACT

There are many plants extract and many chemicaboands were decreasing volatile ammonia from thke so
after adding Nitrogen fertilizer. In this study temany plants extract to know the ability this exts on decreasing

ammonia volatilization with many concentration (1%, 4.5) ml/100 g soil andydroquinone used to same aim .

The result explained all treatment of plant exsamdHydroquinone compound with 1.5 ml/100 g soil and 2.5
mg/100 g soil respectively. Caused decreasing arranatatilization p<0.05 except plant extract\dfina radiata , caused
increasing a significantly different p<0.05 to ammi@ovolatilization compared with control treatmérgoil and fertilizer
only) in the second experiment used concentrationl/300 g soil and 5 mg/100g soil éfydroquinone. The result
explained that the rate of ammonia volatilizatioersv( 10.8 , 4.1 ,5, 13.5, 4.2, 4, 2.8, 2g) NH/100 g soil to
Hydroquinone , Phaseolus vulgaris, Pennisetum americanum, Cinnamomum zeilanicum Nees Eucalyptus camaldulensrs

Dehnl Vigna radiata, Matricaria chmomilla and Tribulus terrestis L. respectively.

All this plant extracts caused a significantly dexging ammonia volatilization p<0.05 excépydroguinone
treatment an€Cinnamomum zeilanicum Nees caused increasing ammonia volatilization coetpaith control treatment in
this concentration 3 ml/100g soil in other expemmmesed plant extract to the same plants with 4/20@ g soil and 7.5
mg/100 g soil ofHydroguinone in the experiment to know effecting increasing aamtration of this plant and
Hydroquinone an ammonia volatilization the result explainedtthlh plant extracts recorded a significantly diéfet
decreasing ammonia volatilization excéfgna vadiata the rate of volatile ammonia were (5.6 , 5.58 45, 3.6 , 3.7,
2.7 ) mg NH/100 g soil toHydroquinone , Phaseolus vulgaris, Pennisetum americanum, Cinnamomum zeilanicum Nees
Eucalyptus camaldulensrs Dehnl Matricaria chmomilla and Tribulus terrestis L. respectively, compared with control

treatment .

The interaction between treatment and concentratipitained that the highest a volatile ammoniavgtt Vigna
radiata in the concentration 1.5 ml/100 g soil and was81#g NH/100 g soil and the lowest volatile ammonia was 2.6

mg NHy/100 g soil toHydroguinone .

There are not any a significant difference at vi@ammonia among the concentration ( 1.5, 3 ,)48/100 g
soil and were 5.77 , 5.81 and 5.21 mgJN0 g soil.
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INTRODUCTION

Nitrogen element is very important and essentialgrow plant . The plant needs nitrogen to formt@n and
some enzyme and hormones. The nitrogen entersfaithation process amino acid . The nitrogen moveshe soil
profile. Some nitrogen in soil is taken by plant fgowing and other of available nitrogen in thdél $leaching after
transformation from organic matter to inorganicnioas ( NH™ , NO;* , NO,*). The NQ™* leaches with irrigation water
or with heavy raining , Nii* volatiles after rising PH of soil as Ntdnd some microbes takes nitrogen by immobilization
process and other nitrogen volatiles by denitrifaraprocess as gases to atmosphere like, (NO , NO ) in the logged
condition. Some of researcher showed that a loitofgen was losing from nitrogen fertilizers bpdhing , volatilization
, immobilization and denitrification after additionitrogen fertilizers (Bundick et al 2010 , Neils@006). The
enviromental facters effects on nitrogen in soiléFinck 1992 ) indicated (50- 70)% of addition agen fertilizer
absorption by plant , but (Peoples et al 1995 Wshibthat 50% of addition nitrogen fertilizers aed by plants and the
others lossed by erosion , volatilization , defidtgition , leaching and immobilization , the yietd crop depends on
amounts addition of fertilizer to soil and type Nitrogen fertilizer and method of application aine ttime of addition.
Urea is one of Nitrogen fertilizer and the most coom in the world because it contains (46% N) , pheaasy

manufacturing and more useful to plants (Watsor0200

Urea fertilizer was analyzes to G@nd NH after addition to soils by urease enzyme (Brem985).

Urease
NH,CONH, + H,O NgH HC
2CONH, + H0 oo P NEt HCO,

Urea hydrolysis happen to soils by urease enzymaefohmed by roots of plant and some microbioldffen the
urea add to surface of land be more volatilizaffom the urea covered with soils . Some of researshowed an amount
of NHj; volatilization reduce when the soil are tillingdamrigation water solve urea and take it to emtesoil profile,
Amount of ammonia volatilization depends on sodgerties like, PH , temperature , wind , soil maist, pressure ,salts
of soil ( Fenn and Hossner 1995 , Murphy and Fengu®97).There are many strategies to reduce lektimonia from
soil , The first technical is using chemical ureadgbitor ( Cavanagh and Halloran 2003) use DCH gat reducing to

ammonia.

Showed the nitrapyrin inhibitor caused reducing amia from nitrogen compounds but this chemical
compounds caused volatilization to inhibitor andndge to plant , animal and human ( Frye 2005) sor¢fason some of
researcher is using plant extract to reduce ammuaoiatilization from nitrogen fertilizers and givesore safety because
all plant extract analyzes to other compounds amadle and degradation by soil microbes . Somepaist extract used
urease enzyme inhibitors (Al-Ansari and Abdul Kanee2010 , Yasin ; 2010 and Neghamish ; 2013)

The aim of research is looking for plants extracasising inhibitor to urease enzyme and reduce arnamon

volatilization from soils.
MATERIALS AND METHODS
* It weighed 100 g from the soil sample and placeithénclass.

e Added amount ( 1.5, 3 ,4.5) ml of plant extrac1@® g soil with field capacity .
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Hydroquinone compound (HQ) added amount (2.57.5),mg/100 g soil.
Urea added to each treatment with amount 0.5 ¢a&s container.
The field capacity of the soil was (34) ml .

Uric acid is prepared by the addition 20 g of wamid to 700 ml of distilled water and the need lieat to
dissolve, then add ml 20 mixture tinge 0.099 g Byoresel green and 0.066 g Methyl Red in 100 mlistfld
water and then we take 20 ml of the mixture andtadtie water dissolved in which uric acid thenyer®H to 5
by adding NaOH (0.1) N until the solution up to BH, then complete the acid to the liter with disti water.

A small plastic containers containing uric acidgeld inside the soil and equal size for each plastitainers (10

ml) to each plastic containers.

close to the provisions of these containers to gmeair to enter and leave period and are obseroknt of uric
acid When is changing green, is titration with HGlI02) N change it to red until getting to end wiighing

reaction , the size of HCl titration equal the amtoaf volatile ammonia.

The acid is altered in plastic containers to camtbtde output O without any volatile ammonia.

Preparation of Plant Extracts

Various plants were extracted , the ratio (1:1@)aft : water) and entered with sieve openings cigpélmm)

and put 10 gm of dry plant after to flask with s{®0) ml The amounts of palm fiber and millet seegtracts were added

to flask amount 10 gm to each one and mixed with i distilled water and shake for six hours on Netical shaker

with speed was 160 rpm after mixing and it was taicefilter paper for filtration( what man No.1) abtain a solution ,

The solution was kept in the frozen until the fasicedure. This solution was the original plantpased.

Chemical and Physical Properties

electrical conductivity was measured by condugtiviteter to soil paste type (Hanna Ec2014) and hgh@drd,
1954).

Degree of soil reaction (PH),it has been assayedsiyg advice (PH-meter) of type. Hanna- PH 21Ntethod
described in ( paget al 1982).

Calcium and magnesium estimation was done by ugimpugh which was (0.01N Na-EDTA) according to
Richard 1954) .

Sodium and potassium were measured by using ( fifro®metric )( paget al 1982).
Chloride was determined by using calibration methitth solution of (0.05 N AgNE) by (black 1965).
soil texture was estimated by using hydrometerdBIES65).

Organic matter :was estimated according to walkley black according to (pageal 1982) by its oxidation with
potassium dichromate and the presence giS(®{). Organic material was calculated by multiplyinopganic
carbon factor with 1.724.
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» Bulk density was measured by using (core — voluaeeprding to (black 1965).
» Field Capacity was measured weighting Method .

* The data was analyzed by ( Steel and Torrie ) (L86Qhe experiment with design factorial experimesith

complete random design (C.R.D) .
RESULTS AND DISCUSSIONS

Figure 1 explains effect of addition aqueous pkitacts andHydroguinone on decreasing a volatile ammonia
from loam soils after addition Nitrogen fertilizenghen the concentration of plant extract was 1.80@ g soil and 2.5
mg/100 g soil . The results explained that thesrafeaccumulation ammonia volatilization were (2462 , 4.4 ,5.7 , 3.0,
17.8 , 3.6 ,5.0 ) mg N}LOO g soil toHydroquinone , Phaseolus vulgaris, Pennisetum americanum, Cinnamomum
zeilanicum Nees Eucalyptus camaldulensrs Dehnl Vigna radiata, Matricaria chmomilla and Tribulus terrestis L.

respectively. Compare with control treatment (6r2) NHy/100 g soil (soil and urea dissolved with water).

All treatment of compoun#iydroquinone and plant extracts caused a significantly decngaBk0.05 to ammonia
volatilization compare with control treatment exceyigna radiata caused a significantly increasing ammonia

volatilization p<0.05 compare with all plant extré@atment Hydroquinone and control treatment .

The treatmentPhaseolus vulgaris and Pennisetum americanum extract have not any significant different t

between them .

Some researchers showed that chemical compoundda@tsbitor to volatile ammonia from Nitrogen fiégers
after addition to soil like (Al- Ansari and Abdulr&em 2010 and Neghamish 2013 ) .

Some of researcher noted that plant extracts caigaificantly different in decreasing ammonia \itzation in
the soils after addition plant extracts with Niteogfertilizers ( Ghosh 2002 , Cartarelladtzal 2009 , Yasin 2010 , Junejo
et al 2010 , Neghamish 2013 ).

The reason of inhibition to ammonia from Nitrogentilizers, effecting chemical compounds of thenplextracts
caused killing microbes that relationships withas® enzyme or destroy enzyme in the soil and ptexvease from doing
on substrate (urea) and prevent Hydrolysis ureldHg and CQ so that plant extracts contains many compounde, |

phenols, glycoside and sabonins , terpenes andritads all this compound do against microbes irsthie

Figure 2 explained effect of addition aqueous péxttacts andHydroquinone compound on decreasing a volatile
ammonia from soil after 40 days from addition tdl smd with concentration 3 ml/100 g soil to platracts and 5

mg/100 g soil tdHydroquinone.

The results showed that the rates of ammonia liaktton recorded (10.8 , 4.1, 5.0, 13.5, 440,, 2.8, 2.7)
mg NHs/100 g soil toHydroguinone , Phaseolus vulgaris, Pennisetum americanum, Cinnamomum zeilanicum Nees
Eucalyptus camaldulensrs Dehnl Vigna radiata, Matricaria chmomilla and Tribulus terrestis L. respectively. The rates of
volatile ammonia reduced significantly p<0.05Rlmaseolus vulgaris, Pennisetum americanum, Eucalyptus camaldulensrs

Dehnl Vigna radiata, Matricaria chmomilla and Tribulus terrestis L. compared with control treatment (urea only) .

The Hydroquinone and Cinnamomum zeilanicum Nees recorded significantly increasing volatile aonima
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compared with control treatment when this the catre¢éion 5 mg/100 g soil and 3 ml/100 g soil respety .

The best treatments in this concentration causeiy@ificantly reduction to volatile ammonia happeith

Matricaria chmomilla and Tribulus terrestis L

The reason of causing reduction to ammonia vatatilon to this extracts were containing them onesdiifferent
compounds like (phenols, glycoside and saboniesghes , alkalodesand flavonoids) all this comgdalestroy microbes
or urease enzyme these results were similar wishlte of some researchers worked on effect of plaxtracts on
ammonia volatilization like ( Ghosh 2002 , Junefil@ , Yasin 2010 , Rice and Pancholy 1973 ) alimtheorked on

different plant extracts to prevent and reducinglatile ammonia from Nitrogen fertilizer in soil .

Figure 3 explained effect of addition plant extsaaiith concentration 4.5 ml/100 g soil aHgidroquinone with
concentration 7.5 mg/100 g soil on reduction a Nelammonia , the results showed that all plartaets reduced a
volatile ammonia significantly P<0.05 compare withntrol treatment and extract dfgna radiata did not cause any
reduction to ammonia volatilization. Plant extradt Phaseolus vulgaris and Hydroquinone have not any significant
different with them , and have not significant eifint betweerEucalyptus camaldulensrs Dehnl and Matricaria
chmomilla. The amount of volatile ammonia were (5.6 , 548 , 5.0, 3.6, 8.0, 3.7, 2.7 ) mg M00 g soil to
Hydroquinone , Phaseolus vulgaris, Pennisetum americanum, Cinnamomum zeilanicum Nees Eucalyptus camaldulensrs

Dehnl Vigna radiata, Matricaria chmomilla and Tribulus terrestis L. respectively.

Table 2 explained effect of concentrations of magyeous treatments of plant extract and interat¢tiem with
type of plant treatmentucalyptus camaldulensrs Dehnl Matricaria chmomilla and Tribulus terrestis L. recorded the
lowest ammonia volatilization compared with othexatments\igna radiata recorded the high ammonia volatilization

compared with other all types of plant extract tliof volatile ammonia significantly p<0.05.

All treatment with extract and with HQ caused siigaintly reduction of ammonia volatilization p<0.66mpared
with water treatment, buMgina radiata and Cinnamomum zeilanicum Nees did not cause reduction ammonia
volatilization. The intraction between concentracti and types of treatment ammonia volatilizateaysed a significantly
different p<0.05 to treatmenigna radiata with the concentration (1.5) ml/100 g soil and W&8.8) mg NH/100 g soil.
The lowest ammonia volatilization recordedHgdroquinone , Tribulus terrestis L. and were 2.6 mg N4L0O g soil , to
concentration 1.5 ml/100 g soil and 2.7 mg 80 g soil with concentrations (3 , 4.5) ml/10&ajl and because this
plants have many compounds like phenol, glycodideonoid, sabonins , terpenene ... etc. and theinpmund caused
inhibitor to bacteria that have the relationshipthwirease enzyme or this compounds destroy ureasgme this
information likes the information with many resdaecs like ( Yacoubi 1988 , Abdul Kareem 2006 , Wag010 ,
Neghamish 2013).

There are not signification difference among thecemtrations (1.5, 3, 4.5 ) ml/100 g soil aftddiion to soll
so this reason the economical cost of extractiomlemtne concentration 1.5 ml/100 g soil, the besbragnother

concentration at reduction ammonia volatilization .
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Figure 2: lllustrates the Effect of Plant Extractsand Chemical Compound at Decreasing of Ammonia
Volatilization with Concentrations 3 Ml / 100 G Sol
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Table 1: Shows the Chemical and Physical Propertiesf the Studied Soll

Properties | Values | Units
PH 8.21
EC 1 ds/m
Na' 27 mg/L
Ca” 64 mg/L
Mg** 215 | mg/L
K 97 mg/L
CO;* 0
HCO, ! 50.4 mg/L
clt 88 mg/L
Organic mattef 1.23 %
Field Capacity| 17.5 %
Clay 18.5 %
Silt 45.5 %
Sand 36 %
Soil texture Loam
Bulk density 1.34 | gm/cin

Table 2: Shows the Effect of Aqueous Plant Extractand Chemical Compound at Decreasing Ammonia
Volatilization with Differents Concentrations

Concentration
1.5 3 4.5 | Mean
Treatment
Water 6.2 | 82| 79| 7.43
Hydroquinone 2.6 | 10.8| 5.6 | 6.33
Phaseolus vulgaris 42 | 41| 55| 4.62
Pennisetum americanum 4.4 5 48 | 4.66

Cinnamomum zeilanicum Nees 5.7 | 13.5| 5 7.07
Eucalyptus camaldulensrs Dehnl 3 42 | 36| 3.6

Vigna radiata 17.8| 4 8 9.84
Matricaria chmomilla 36| 28| 3.7 | 3.36
Tribulus terrestis L. 5 27 | 27 | 3.46
Mean 5.77| 5.81| 5.21

R.L.S.D (t) = 0.84R5.D (c) = 0.62 R.L.S.D (t*C) = 1.54
0.05 0.05 0.05
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