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Abstract

Field study was conducted at soil and water resources center research station, Ministry of
Science and Technology, 30 km east of Baghdad , ( longitude 44.14° east, latitude 33.14° north altitude
34m over sea level), in a clay loam soil classified as Fine loamy, Mixed, hyperthermic, typic,
Torrifluvents. Completely randomized block design was used with three replicates. Access tubes of
neutron probe was installed in each plot to 120 cm depth, the tensionic tube was also installed around the
access tube ( three tube to each plot at three depth 0 -20, 20 — 40, 40 — 60 cm ). Corn seeds (zea mays L.)
were cultivated by using 53333 plant/h as average. Amount of required irrigation water was added based
on depletion 60% of available water to moistening 0—40 cm from planting to flowering stage and from 0-
60 cm from flowering to the end of growing season. Nitrogen was applied in tow levels 100,200kg N/ha as
urea ( U ) and coated Urea ( coated by crude oil + phosphoric acid + phosphogypsum ) ( UPFG) to all
treatment .Results showed using Neutron probe give us a perfect quantity determination of irrigation
water application in each irrigation and reducing of water loses out of root zone. High levels of Nitrate
detected in 13.1, 15,1 Kg / ha and 18.0, 23.9 kg / ha for the tow levels 100, 200 kg N / ha respectively in
the depth 0 — 20, 20 — 40 , in the first period of application for all treatment .Results also showed that
fertilizer use efficiency decrease from 57.8 to 31.2 kg seed / kg N and 61.8 to 36.37kg seed / kg N for the
tow levels 100 to 200 kg N / ha respectively but water use efficiency increased from 0.85 to 0.91 and from
0.906 to 1.066 kg seed/m® in the same treatment for Urea and coated Urea respectively. Both water use
efficiency and fertilizer use efficiency increased by using coated urea as compared with urea.

359



3l 4 sal) Gy Ly Leglal  aelges dilad)
oy ol ol gl Al e I Gl Chagy legalasiad
paaiuly Ll e (G Al Lys JSGy ALl Al
L (Tensionic) 4l Jslas s calil g g 5 sail) (unall
3 Jpanal 4y 0al) dslaidl (3 Jid sk miis e
Ly Ayt s i) 3aenly (gl ol o cilailiall Wiy o) jiual)

Nagaladin) 3o S e

Cad) @k 3 sl

L) Sd Al el dhaa 4 sl 3
G i oS 30 ey 3 Slary — Byl [ LA )l
e s Yl 33,14 (a e hi s 6554414 4l b xie oy
b Ay de Jiall 45 i€y el mha 348 . 34 gl
Fine Loam, Mixed, <auai «(1) Jsas (Clay Loam)
&) déall aud .Hyperthermic, Typic, Torrifluvents
Juald Adlua a]l @ ae 23X3 3any IS Aabie Loy a3 Glasg
plasialy G pat san s JSI % EDB Jaas ATs £
.(RCBD) sLixall AS e Uil ppars

(access tubes) s sisall Guaall quld Cuas
e 7 dS Dy (B anl20 Basly asaiaV) (e de sias
O ol LpaS 2aa3 G5 (e -l Ay 1 ysha )l (5 il agaas
AV Daleadl DA e )y IS b ikl a5l

() Gladl el 3ae = d
AlEa)) Gl vie anall skl s giadl = 6
(ol o)
(ol o) N U8 eaall skl 5 5indl = 6,
() Jadll 5538l g sanall die Gy ) Gae = D
LA a8 Glee S g il Gunall Sleal 3 e ol a)
Gl Cial WS L(2) Jsaa Excel 2007 gl aladiuly
s sl Guadll sl Jea (Tensionic) 4l Jlae caas
G w60 540 520 Glaedy o IS cald 3 Jaass
Ll slae (8 ol yull dpeS a5 8 pdle 4 1 Jslae an
JAS Slea bl 3y adall ae madll Gish e
-(1958 <Jackson)
Cita (Zea Mays) elgall 3,30 ek ey
G A3 sms ae 75 Jals bad o i) chagha e 3

360

(2013)—(2) 322} (13)laall Ao 311 o glall 5 draly Al
ISSN-1813-1646

Laxiad)
0o i s il 3aenl ddlal 5 o)) dlee (pe IS ax3
Ghlidl & dualad) 71 lgle adiey (3 Lulud) cllesl)
sbial Ao yuall e 9 48 sl LYY o5 L Adlad) 4d s A
Sl e S e Ja G lele Shpe e Gl )
5ol IS Lae a1 el ) e 4508 dilaidl & s
dadi (e s Bhlial o3 o s dali dydal) 5 olye 85 08
ol Aaljly Jut (e A lee "Slad L3l L) 3
Wsays alill ol & seadll o Mgy diliad) dya o ull
«Mohamed) < jully oluall olli Eigli dypue 438 gl sliad) )
sl a5l 3 paiuall 4l ,all a3 (2010 <Devinder 5 1998
saly 3 i ) b jled) e Byl e b gl o
Llea s ZUY) 8 80L5 Giay Ly Cpossall oada alasiad sl
s 1993 «ys,als Moutonnet) 4l
-(1997 <Fardeau
o daludl il saadl @l Al e sasll @y sal
3liS 3 Ll dysh ) (s ima Hs0y Adlad) 5l ol clieS

Y 30l aee GulalS Dl L g 5l 5aau) lasid

s Moutonnet

ssals Russele ) oo JS maasl a8 del )50 Jualaal
«Schneider s Bauder 5 1993 «Singh s Parmer 1981
cosoAls Zvomuya 5 2008 <53l s Bauder 5 1999
L 5l 0e) oadind 36y L sine 4D 35a 5 (2003
Lganll 2 saly Lysll Sl s amy L Ailadd) (5l ol
Aziz ) Jadl Ak Lysll saedd gl 8 clalas¥) sl
Hassan 5 1986 <Al
Al cu) fieys (2000 sy e 5 1992 oAl
e gginy 3§ dadill dladd 4080 gl b (Fuel Oil)
Lie 358 M zlings gomedl 058 e %85 oyl
aadasiul oSe G (1986 AL-Khafaji) Zl & Jlail
o) lasial amy sl ¢y L) sl slew 1Y dilis 30l
o= (Tensionic) Ll Jslae o culily S 5isal
G ole maysl 5 il 48l Bgai 3 Lpall L)
O Sloglaa sl uadll Hig 3 LAl dhe 8l sl
s Arslan ) Ll 80 Pla oehy ) sl s
oAl s Ward 51997 <5315 Arslan s 1996 «Kurdali
5o LS Tapand A 01 Jglae o ol 55 Laiy (2000
« Cepuder 51997 «us,als Yanai ) sial elly i < il
055 Cilaglaall 538 )5 (2008 <5 5315 Darwish 5 1998
Lyin 5 5 3aa¥) 5 51 olae el apand 83508 dpad] i

5 1991 <5415 Shoji



— e 5 Al ye) ZiaDU) i) DA Lgilal caal i g0 el
=20 520-0 Bl 555l Geadl el i cdal (gl
L, Y sas 4, S anyy 8 aw 80-60 5 6040 540
gy JS A Ll o DU (gl olae TpaS yaat (g jal (dEa)
542 523 57 < gl Ay ) Jslae (e gt i
Sl g el angs e A o el 530 A e Lesy 85
Gl e JS dialall s sy 2 JS @l Gaaa
Lm0 30auY 5 oliall Hladiu) 5ol Cunua 5 A3lA) B2l

A Y aledl) alasiy

WUE= GY / WA

NUE= GY /NA

Gae 33U (Los 85 ¢ 42) <l (DA dilad) s sl
Ll e Al o8 (5 gine 3ol ) ool Ay pdal) dilaid)
WS 47 52,02 S oo SN S 83 culy 3
100 (s siwall I sill o and0-20 5200 ouianll jliSa/N
57.9 cilS o axy LS8/ N axS 14,0 cialy Leg L U8 /N 228
sl e aud0 =20 520 = 0 gieally SUS/N 22892
Al e Losd) dldas e JUSa/ N a2S 200 5 siuall
S 124 594 culS o) amy JuSa/N S 82 culy LS
Gl Il e 040 =20 520 = 0 peally JuSa/N
5142 cilS o axy S8/ N 228126 5,18/ N 228 100
Sl e aud0 =20 520- 0 gieall 18/ N 35 18.1
diled) e Ll Aldes 3 S8/ N 23S 200 (s sl
o as 23 ey dndl Geall 8 AW LgleSy A3l (U)
sy
e pn 6070 Geall & gl dp 3l sl 3 gl
A LApl ) dsladd saeul Jlady dulisd aadial ) ol
Ll B gl Lellats ddladl e Lysll Il bl o)
Oe o) s PR sl e sopS @l Hoai

(2013)—(2)332) (13) et Aol 31 a glall S5 Aaals Alaa
ISSN-1813-1646
ESa/ s 53333 W e dgls AES e Jgeaall Lan 25
JE e i/ N 228 200 5 100 Jamay oo 5iil) Capial
oaela gl a5 Al L ss (U) el e L)l sless
32l dabiss 5 stne JS) (UPFG) s siursill + el s sl
& dsasll Gling sl Go Gl gl g Aol )l e
alaall aeal JiSa/ P xS 52 ) (g sl (5 giua
e dsY el P il gl dlee cy sl
el (e %60 5 8 sk i e "bldel sl s
— Aol Ay ge) L) (e a 40-0 Genll (1 dsan) Salal
A4S 308 Ly e go an60-0 Gaxdl pasiad s (s Ay
)

Field Water use efficiency . sl slud) Hlasiu) seli€ =WUEE

Grainyield .( JtSa [ a8 ) Goall Juala =GY
Water applied .( 4eldl / *5 ) Glad) sl =WA

Nitrogen use efficiency .4 5 sill saau¥) aladial 3.8 =NUE

361

Grain Yield .(LtSs / aS) G gl dals =GY
Nitrogen applied .(JESa/N axS) Giladll cpa g 5ill =NA

ALY 5 s
o Ll il gkl g sl s (1) JSE s
Se s s Y (D) o) s (8) o dE I e
= 0 Geall alall cldl e % 60 5 i sk y Sl Gl
535 I (a1 Al ) L Lass 23 558 DA au 40
¢ sinall o dkiladly au 40 — 0 Geall skl 5 siad)
il e 5. Gandl 138 7 A Ay aall bl A By syl
A Ailadl ol sl 13 apad) ululS an 60 — 0 Gand)
Aihid) Gee 3L dam (Lo 85 ¢ 42 ) o el )
Loy s 60 — 40 Gaxll sk 5 siaall daxe 35 4y )3
w40 = 0 Gaddl Gl e o)) die Ae S e % 8.2
(1 ds)
Ll Gl gl 35 (3) dsa pas
dladl & Cpa Ailadl Gl gty Ge il 5
& A e e 4020 5200 e Gl o5s e
558 PA ad0-0 Geall (5l slae izl dic Dbl ares
A 2 skl Sl Qg () cand) i) L a 23
1€ 3381 S 0 600 Gasll Slaie) die 5 . and0-0 Gonl



Bl skl s giaall 2 a OIS g AT Lali G

sl S o 3okl (Jgsisall Geadl alasiuly £
b ey " Millg Uadl JIss S | yal dilead
O Badl 3 (4ds0s) Alad) saeully sludl aladiul sl
e O Al ALl Jase 3oL die Gl sluall aladil seleS
5 %7.9 53430 oda il a3 L (LSa/N xS) 200 100
e (UPFG) 4dadl Yyl s (U) Lol ileaa 3 %17.7
AUS b oams il slaall aladinl 3l 50l 5 ) oo Les I 53
0o Ol gl udly 4 Jde JESa/N 228 200 5 100 o sisd)
A8 d) o) Gadl 13 (e il (UPFG) ddadl e Ly sl
Lol aladiud s L5 aie 3 4 dysh a5l B i)
co s A 5 olaa) aladial BelS 503 3 5 S Al 3 diled
Cabaef 4 Jslae conan il s (5 sl Gunall plasind o) s

.Q‘\»ﬂ\ol&&ﬁ\jﬁ‘)y

(2013)—(2) 322} (13)laall Ao 311 o glall 5 draly Al
ISSN-1813-1646

W3S 5 b 35 L @i D e Jgad g3 5 2LV
52000 «Schwab 5 1976 <Matocha) (3 Jsas) 45l &
+ gl @y Calal gd Ly (2001 5,375 Rawluk
Lol dlals glsd JiS (I ausas s ol + ) g gdll anlas
lall g 4y 5l Glas (el o Q5 DA e L 3 8
i sl G5 (A o S ) LS (2000 5l 5 )
a5 alandl 138 a3 Jaee QS 8 ol sss s 8l (i)
dualal)l [2liay) W) (1987 s als Saleh) 4l o oas
G om O OSed el ae Al Gl gl dws 8
Jy ) Al Al e 3 (agaty 4ade ¢ ad Sl Laliaidl
Divinder 5 1997 Power 5 Prassad ) 4swse <l jis
Ll clih ol il s b DEAY) 3 e Law (2010
bl il A0 Al s 5 diliad) (55l lse daS I sy yadl)

(1998 «Cepuder) <L

i) & b Ay ) g Aibsas) pailiad) Gy 11 Jsn

L Lald)
309 (s/p2) doJd
326 (¢55/e2) o
365 (p5/p2) Ol
il Aoy e N
0.361 (o ) (ISl LS 33) anall bl (5 il
0.13 (o’ o) (ISl LS 1500) qmaal) 5l (5 i)
0.23 (o) Sl el
4.9 (dS.m™) £l el Adlayy!
7.91 s ouel oY)
275 (VasS.a2) LulSl
5.0 (Fp3S.02) Ly guanll 52
9.4

("paS.02) pms 60-0 (Beall il il




(2013)—(2)332) (13) et Aol 31 a glall S5 Aaals Alaa

ISSN-1813-1646

tAd Al A glasU 5 eil) Guaal) Slgad B glaall i slaa 12 Joia

0.960 0 =-0.015 + 0.428 CR* 0-20
0.990 © =-0.0349 + 0.386CR 20-40
0.987 © =-0.034+0.386 CR 40-60
0.987 © =-0.034 +0.386 CR 60-80
.(ou\ Lsﬁ JL@AI\ 39\)5 / 2\.:)'_'\5\ éﬁ JLP.“ 3¢\)§) A=) :\_mu =CR*
L AT il glaa (el A8 g Al Y (slas] A (JUSA/N aaS) <) A3 38 503 Jgan
Cra Baal)
bzl N (s siose 3 dalaa
(ps)ae) b
(Jtisa/pis) 200 (Jisa/pis) 100
(p) Ay alasd
60-40 40-20 20-0 60-40 40-20 20-0
3.1 23.9 18.0 2.6 5.6 11.0 7 U
5.6 23.9 18.0 3.9 15.1 13.1 23
14.0 9.2 7.9 8.3 4.7 2.02 42
3.2 2.2 2.0 2.2 2.0 1.5 85
il N (s giua e B )
) dalaa
(JKise/pis) 200 (JKise/pis) 100 (psis 30
(o) Ay alasd
60-40 40-20 20-0 60-40 40-20 20- 0
2.0 4.6 11.1 1.7 3.7 75 7 UPFG
4.6 175 32.0 35 9.1 24.7 23
12.6 18.1 14.2 8.2 12.4 9.4 42
4.3 4.7 3.0 3.0 3.0 2.4 85
g paal) cdlalaall ¢y gl g olsal) alaiiad SeldS 14 Jgan
N ?‘&""" IPALS oleal) e\é&."w-‘ ITAELS
N adS/cisa ais (Pa ] o ais) CBlalaal)
200 100 200 100
31.155 57.79 0.914 0.847 u
36.365 61.80 1.066 0.906 UPFG
3.63 0.058 LSD

363



)

ConlPom) a2l (b s 58

CamlBam) el ash ) s giaal)

0.251

0.21

0.151

0.1

0.357

0.37

0.251

0.21

0.151

0.1

(2013)—(2)332) (13) et Aol 31 a glall S5 Aaals Alaa
ISSN-1813-1646

10-20cm 0O20-40 cm B40-60 cm a

(p3) ¥

364



conventional nitrogen fertilizers. Soil Sci. Am. J.
40: 597-601.

Mahamed B. (1998). Contribution to the
improvement of applied water and N fertilizer
efficiencies for irrigation wheat. Fourth
FAO/IAEA research co- ordination meeting on
the use of nuclear techniques, for optimizing
fertilizer application under irrigated wheat to
increase the efficient use nitrogen fertilizer and
consequently  reduce environmental pollution
Vienna — Austria — 28 September — 2 October.

Moutonnet, P., J. F. Pagenel and J. C. Fardeau.
(1993). Simultaneous field  measurements of
nitrate — nitrogen and matric pressure head, Soil.
Sci. Soc. Am. J. 57: 1458 — 1462.

Moutonnet P., and J. C. Fardeau. (1997). Inorganic
nitrogen in soil solution collected with tensionic
samplers. Soil. Soc. Am. J. 61:882-825.

Nelson D. W., and L. E. Sammer (1982). Total
carbon, organic carbon, and organic matter. In:
A. L. page (ed.). Method of Soil Analysis, part 2.
Agron. P: 539-577.

Parmar B. S., and R. P. Sing (1993). Neem in
agriculture Indian  Agricultural Research
Institute New Delhi-110012.

Prasad F., and J. E. Power (1997). Soil fertility
management for sustainable agriculture chapter
8:116-129.

Rawluk C., D. L., Grant C. A., and G. J. Racz.
(2001). Ammonia volatilization from soils
fertilized with urea and varying rates of urease
inhibitor NBPT. Can. J. Soil Sci. 81: 239-46.

Russelle M. P., E. J. Delbert, R. D. Hauck. M.
Stevanovic and R.A. Olsen (1981). Effects of
water and nitrogen management on yield and N-
15 depleted fertilizer use efficiency of irrigated
corn. Soil. Soc. Am. J., VVol. 45:553-558.

Saleh H. M, F. G. Aziz, B. I. Mohammad, S. A. Kuba
(1987). Evaluation of tow amides urea and urea
combined with nitrogen fertilizers for wheat . J.
Agric . Water Resour. Res. 6 (2): 115-132.

Schwab G. J. (2008). Enhanced efficiency fertilizers
and review of stabilized nitrogen technology.
Purdue University, A. Soc. Agron. Proceeding.
2008, CD-A4-332. http://www.  Agry.
Purdue.edu/cca/2008/pro.

Shoji S., A. T. Gandeza and K. Kimura (1991).
Simulation of crop response to polyolefin —
coated urea: 11. Nitrogen uptake by corn. Soil
Sci. Soc. Am. J. 55:1468-1473.

Ward A. L., T. G. Caldwell, and G. W. Gee (2000).
Vadose Zone Transport Field study: Soil Content
distributions by neutron moderation. Prepared
for the U. S. Department of Energy. Pacific

365

(2013)—(2) 322} (13)laall Ao 311 o glall 5 draly Al
ISSN-1813-1646

J.!L‘AA.“

TAEN ?:353 .2000.40ke (o gin SJ:)A‘} by Opaadl 2 ‘g_s'h;
N-15 4 Hadiuly gl ey ddleall Gl
110-105 :5 alae 48 al) del 30 dae

AL-Khafaji, A. A., (1986). The fate of fuel oil
added to soil and its effect on soil properties —
ph. D. Thesis. Dep. Of Soil Sci. University of
New Castle.

Arslan A., A. K. Razzouk, and F. AL — Ain (1997).
The Performance and radiation exposure of same
neutron probes in measuring the water content of
top soil layer. J. Soil Res. 35: 1397 — 1407.

Arslan A., and F. Kurdali. (1996). Rain fed vetch-
Barle mixed cropping in the Syrian semi — arid
condition. Plant and Soil 183: 149-160.

Aziz, F. Gh., H. M. Salih, B. I. Mohammed, and A.
m. Abdul Rahem (1986). Efficiency of urea
added with different materials to soil in terms of
inorganic — N, N-recovery and wheat vyield.
Fourth Scientific Conference Scientific Research
Council.

Bauder J. W. and R. P. Schneider (1979). Nitrate —
nitrogen leaching following urea fertilization and
irrigation. Soil Sci. Soc. Am. J. 43: 348 — 352.

Bauder T. A., R. M. Waskom, and A. Andales
(2008). nitrogen and irrigation management. No.
0.514. html. Colorado State University, U. S.
Department of Agriculture. http://www.ext.
Colostate.edu/pubs/crops 00514.pdf.

Cepuder P. (1998). Field measurements of ground
water pollution by agriculture land use. 4th
FAO/IAEA research Co-ordination meeting on
the use of nuclear techniques for optimizing
fertilizer application irrigated wheat to increase
the efficient use of nitrogen fertilizer and
consequently reduce environmental pollution
“Vienna — Austria — 28 September — 2 October.

Darwish T. M., I. Jomaa, M. Award and R. Boumetri
(2008).  Preliminary contamination hazard
assessment of land resources. In central Bekaa
plain of Lebanon. Lebanese Science Journal Vol.
9, No. 2.

Devinder K. (2010). Agriculture practices and nitrate
pollution of water. West Virginia University,
Extension Service.

Hassan, Z. A., S. D. Young, C. Hepburn and R.
Arizal (1992). Urea rubber matrices as slow —
release fertilizers. Fert. Res. 32:83-90.

Jackson, M. L. (1958). Soil chemical analysis
prentical-Hall. Inc. Englewood Cliffs, N. J.

Matocha J. E., (1976). Ammonia volatilization and
nitrogen utilization from sulfur- coated ureas and


http://www.ext/
http://www/

366

(2013)—(2) 322} (13)laall Ao 311 o glall 5 draly Al
ISSN-1813-1646

Northwest  National Laboratory Richland,
Washington 99352. Cited from Internet.

Yanai J., A. Nakana and T. Kosaki (1997).
Application effects of controlled-availability
fertilizer on dynamics of soil solution
composition. Soil Sci. Soc. Am. J. 61:1781-
1786.

Zvomuya F., C. J. Rosen, and S. C. Gupta. (2003).
Nitrate leaching and nitrogen recovery following
application of polyolefin — coated urea to potato.
J. Environ. Qual. 32: 480-489.



