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,:rJi! L;t jsil ucl,,aill ,-A,* ola.-r"lt 63ttt .JrLg iil-nJ .i." Jt,t

J*lll dj,as". i.,,.tijlJ 4i.i1Lll

ui3.F.ll q.{r.pti f^Fl .lp J gcpj s,.alJ dilr

dljll-6J.a+ll ,3J,arll ir.l+-4.c1_!Jl i.ls" - otgll3 L.g eJb |.Jlf

ir[ll
i-l.. -,rcl_rjl t:El o-,.llll i:.1-.rj1 -. -j+Xl.r ,5ra.lJ fL- ir._ri j +-l-pl .n cr-5J

i!*Fr (r- 45) iiJ-" :il; ;a33iJl] iil-.$ d^c Jn} ilJliJ ilJt<J i.iL:. s,, I "4ll
-,,J5 .p35 dA $l--J,ill C-,Ul .Jrt C. qlihir (.- 5) irr.LJl 43lJFll Jl iiL:l (r- 30)

,". tji . JJ"^:J| cj-r^ {;+E:l.r.!l_:Jl +r.+ ,# +rl!l. I L.J.U rr3. tr;iJl .lt. ^rtl o-,.t qs f75

C+--Jl jul j.r-3;ll gln.,j3 a,3ull &l5ll # ui"ii Jl (,ri :ilJ..I oe'.rtrj OL edErl

r,,6*lr (iclJjll &. ) 6JF"L. iJJ-.I r+ iilJ..ll+ jiir"I 6.J a-; i-,-3i,-X a;tt- ,!:_* i,rtt
.r--.- 6rt-+-!'l-tr:,- -iii +,)3-ljJl J.!ll db- Li .rdll r-.r !l+:!-; d },'"ljlt t-
r'. j ) .1- or t1l*Il {:lL, ,jrJi] e.:ll j.jr i,.lr,j }-: .p 66-r-, tl Yl {clJjll J! i:lJ.f
,J *lr iilJ.i d"c, ;gj dri $r ,Jsrll i!-rl .{_ill &l-i- .Jr ,J.I+JjJl CCI JrU f J!* }" i:
ijtsll ;.[ll., cr..,-+Jl d;L.- dF $ s! i,.ri-Jl db tUl-.,t J I (lrhir $L"J^i]l CrXl

rEsA/.rs 4830 
"Fltr 

_rl:sl/r< 1543.3 .=,_*,ll CE:Y #,Joi ,'rr . '',1- .Jr,.ill Jj^J
1JjLll cD..i-)l -.e16 # tlnj :+r l.s .a 75 qrl+J,il 6rlll cjJl_e ii5,tt aiJAJ {"L- qi
ll).t - u. tall+ l"r tuJli" aLrill i:l-2s.ll cJLL- 6:"+ \,r i-itrll 'orLl1, +_l,,.ll &lJ
tuls:-)l .:rilSl ./5 ,p-.dtt 6:ltt qp 4l.lJl AlJAll iLl,- l.tc i-s!J. lj ri5rJl ajlll
i-ilJrll .'.<1.. ir- j il.-rLXr iir.,ll illJFll al.L- j 

":-.-xtt 
6:ttt rj_.,t +E 6. ;rL._j.l

. L,sL- ls} lJJl

aiill :aU tt--;L ll-) ,2. .g

261



r--,i,J .r---l'i ,-jr i,.-.,X| c.,+ (Jl &:nll JE-r eLJl s,r..]I u-r,J 6rl,,.j JJ :3lJ,.ll cJ
et--I (3til+ .,r---XjX (,]c :*.!-Xr iI-Ji.X :,1!l ,I! ,-..' r'.lr airall iilJFJl d ..-lS

Kostiakov, o)J-J GJai)ll jNyl e-L.;a dJi]-1+ ci!. cJ-I,-ll CJ.+l uFJJI C. di.jUl

u.+ijl ,J.-r,Lll ,r.+.X. lLrr+rlli:J,.Fl dlEW Cli,i Ol .LJ.Iir Philip, 1957 , 1932

Residual mean square ' + e---JY+ Kostiakov, 1932 ilrL- elsr"L clr)l d.,:ls

.(RMSD

1-.JiIl

o\ r d:-l lilJsll J,,nnr.i+-!ll !+lj:l .f' Ji. lll ; LU i-.1-r.r i,r.fr '.Jrl cJlll - ,!.-h

6ri-jl d$rl G! arjill i'ri (Tilth) i^X Jl $)UU* l.€jl ,':- .(Brady, i974) c,!U,.tl

6t--r.s3 O-+rS:J -.-)]SX JSX JJ-S:j .rlJ<r.l i+r:i crLdl r.rl i,OL 4,r, .)!j L- i4- 4+j
.(Karlen et al., 1990 5 Baver et al., 1972)\j))l

i-++ sl+."i {3li 66J.f. l,ln OJsr !+-jX r..'-riLl L,:i a+r--rl .-.J:I 4n. l+tl i}i
..., -itt i * l+r- lo>.U; cFi!L,.r i:l$illr tutJl1r cl:olr s!,,.I ,..4SjI 

c+ i-r!n {J$

,.---."+.rs "l_4113 
cLX iS.,;. {Jc dlb,_"S,.r, L..@uringh, 1960).=,J-jill 1* g. r4llj

,r{ g:3g iil-.;*ll ir.c ''rlrj ;Li l.rl ,la.s Jri+ll JLi6ilr dilxr iJ}Jfu .Ll.i:Jl 1+L,..EJ i.,Jill

61.0,30.5 .15.75)oL-i .L rgl-.X 6t 116.rs.r-.3 d+- .u,.it-il oJ\ i,+L ,rrx'oiDl

i---.l:sil ,', -r' i 1! ral-;- 6-+-,ri 'o.)Jr l+L:.rjl Li. lrjCl cj,-.,LJ ga1 ; *yl - (

a-Jix iil_FJl 4LL- qri L. &t 4+lilr Jrt atr.r vJ"u r- (15.75-0) .eJt lyu.lt
4-+-ill .r^L* +-I 'll!l o! u+.rr ,r- $1-46.251r r- (46.25-30.5)auiJl .,! o.rlr.l13

di& .ir-j iJl-l .l;r.:,1r.,- 6 arJ i-1.2:.rs: .(Lessard et a1.,1963) rl-i J.-: -Xl J"Jl JJ

.;;,-ill, d,'rj a_-,_r !>l3 (ill> Or") tuJli"ll lJ.l,- Jl aJ.:J i- (30,25 ,i5) illll
6.....a ;rL--+j C. rlry L3"' lc(l.r:31!l ci.c 6rtu:.,.Ji! r.,-.ll1!ll i-ilXll g;U:.:l ,rjl .e:i

i- 4,.,11 ijlJ.ll .:J.t".* iiJU. r---jo r+r L"S .(Soance and Pidgeon, 1974) full
1 +,lt i-+r a{-i: (C|rcn et a1.,1994) i--r. .J. 4{LJJ :Ji!t iral.-il iil-F O}r._r i.rJJ. lj
.,lt- .ri:* h illr 4 !-;,X !-lUXl litSsll ;1, (Al-Adawi and Reeder,1996l 'A;p.i

:-+Jill 1,1- l,j,.,il- I u-rL-J ig,..i Jl ,f", LJ"' 1n l: drll y r+:.-: eil;Jl d.c 6Jl.,j C.

&L.L---J| e+- _$t a----+rt-!l.i -ElQl i,,.Jill +lir :.tl{l irL"Jl rr r.ls 
-orrrj JDti d

O--* ' a 4--+J,.ll .:.L-+.:4,iLn slc oilJ.ll .i.' -E- 
L J +ill+ Li ..Ul k+ clJ.+ ;l

J+.ls u3lJ -tLAl qJ.r,- Cu ttr-rl ( 2000 ) 1.r3-plr qJlJl_e Tisdall and Oades (1982)
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6t-!l Ju--i r-3-.pJ psj i;.!-tt :$A tuJtL liFrll iltJ.x ,J! i"lJFn 6L.+ Ln- Ld

el-Jl {Jc i'.+i.ll ir-r"-b.ll J/l lir fi.rl .rli<;r3 6_,!il Jl e., A$ !,+-r .l-.+ iJiLJl
: '!--! i-llJAll J Us .(Cassel e, d/., 1995 .1 Mahboubi et al.,l993l i,.1il| 6. l-eE:

qjll 
'L...,'- 

!l F Cr:.i lDi i,. Jrj/! JLill &,- sJ.,j (.! Jt ! J9 aal-rJl C- ldi'lJ:r

!-ilr 6tnl r.-ruli- g. i-:L:ll :e3,-aJl ;.rLJl 14 Ltn_)lj l..jlJjr crEljtll JJ\ .,.1" t9j;.::

l+>lt 6+t+- tL-3 , (Vepraskas and Wagger,1990)!-.,.11 e.f qru iLrlJ ilr. OF
1r-t .(Games,l984 )i,-JFlll t{i.rE^r 1tril Cf- .U cul q./,"-.;rae g';ul i{L;I qj.i u"

*: ,l ,i--l,,att +lJjJl ails.llr c,yyl Jrd 1+n t-l,L olJn- L itJ.x oF .! ! "+B
.(Hill,l990) i.:.-.;ill 6r tc Lu $o 1..3r"(ir :'.,-r":Jl '016l LlLir '.jil--

i-;EX 1.1---.".j1 .,f ;.Uj ,,.r.-'. t:U l,.rlU a*Ltt ,J,l.ll(.J+-. Ct .LAlll Juli:Li

!X.c l"lirl l.Clo :.,-1 t+.. (Hillel,197l) (Tortuosity )1J:lrlNlr crLLJl 3_*- 6:j!_r

-/ .-..,r)l r..,. 
-.,1i .,i_ 5 .(Chen et a1.,1994) -..,19$ll d,LL...Ir C.,.d ;1-ll &-_iX .a; !.i,Jl

q-j t* d,-----jl ,..j..tJl iilJsll cr)-Ll e^iJl qrul ,-J+-_ill r* Ol.i J+r Jii 6l!l $s
r-i!r /r- (7.05 x 10 i; ; 1S.SO x 10i) 6," .r- da,l drnJ l4J) iJ 4.riJl :3tJ,.u

sje ar-rn-ll rJJxr j.J& i-r:jJ t tu-.jx 1i${r- (8.52 " l0 r) aQ.47 x l0r)iru
ijJEJ+;JiL,J 6Lc!l tuJtL & l..rEr -i6l Jn- i:X l:r ;ts3. i;;,Jl i?ltc JrJ+r .JlrCr

,,r.31 ,5L..: r.ri- Ln rJ4-2 tJ 6.r,LJt dul .!--ill .p or gtn-lYl l.ra g*l.r d!6LLJl EK ,ri
.(2000. ;s..;+13;Lll) "lJl t{", clJ.+.r.X 6l-L".I F- -'sr

c.tli. L--il .lqr +yll $t cr"$ll &-r cl-X e.J.:3 ,r"till ,Jc 6lJi. L U iilll Oi

iilJFll L-.l!. 19 "-+: sll l--+! +-+rL-.,-: ail-p ,!.c.5 ge .-.,.- l+L -ri Llsr-l i rhrl

i-Jr..lir u:$I d!-r eLJl v,+.+:ll ,--rlJ r,; i!l_.;+ll dl+ J+r rii .(Oster et al., 1984)

Blrck and) L.--J+ O+.,., D---: ar- lc ',..rF .J-+lU, n-rtj! 
"1:l 

;r-\ r!-.U:ll

iJc a..--.JilI L.L-r,t.ll ,,r,r.+:ll .-,*ll ;p lL,:. -))l l.CnE dlls il .(Siddoway, 1979

J .-1 ot-t;tt ,;+ c,-.1t i,i c,- qt .(Games,1984) 0.95.J1i. .LtnJl Jl.L., i,.ri,Jt

iilJ,"ll ii}.:. asi ir.Jill (FJ LDi u. rtll glP J&.J q..J"+]Jl .j-jJ g. LIl6 ri tilJAJ

OL-.r t$-xl ,*r.::.-e &5 ,(Baver et a1.,1972) ilrfrll +lrJl 6Y)lr OilSll -.,r-rl e+;a

iir.c iilJ- 1irJ.-I .JJ,X sf L. ,J"l I:JJF-X JF ,--,. JrI ,t' rt+fl Ju-J qr-#. I o+nJ

.(Radciliff et a/.,1988) ,t x 6rii, J;c i-,lr.l.- 6 -i6 r-r-9S: p.rc r.4-,; ell!_,

u- J i{L,. -l dJt.l}! e.jL:,! clj,.I+ )ii iilJFll d^c il;..! j',-- LJI i-J-:-l +,. ,,Je l-t

ljlJFll JFc gt+ !.,.:L-r-.r u+ r+-r.',-,- ,g-n+Jl .{-t}n de,n i+.,t3.!,---X t}.f. LU"f



.(Ros1l97a) ,* 30: ei tlJ..! si-i ltJti. ifi*I dr--l d-t sLl ,J}ci .- 25

tl/l ,J} r elJiJ rll .^^.. lnl d lrri-X tul- te 6rtrj J,! :..jll .'.-. &lJ.ll dsi.l dJr
Al-Adawi and) u'..-.rf-il L.^lrir-r dlJl , r.:r.lr L.illl 1,.r{3 +.,-..,Jl eni q;-rol.r

jll il}lijl ".$j %l c, &-,Jlo rrr- njl 4",fr iil>J Or+:-3 lx .(Reeder, 1996

i-.J.J; .,-i 3l ,j.ll 6.,1'rlr jjlr (Cassel et al.,l995l qL_r r--,,-x a+_i ,J ,lJiJ '..,,;Allr

i......,--. Q ,..! tSJ ,J s. r JG -.rJ ..-. l+ ,-r.-r .&;-$ 6.r'; tu-.yti{2000.u3.rJ5 .,.,lJl) rJ+
ijJti. 1J+ i-!J, L.Ji ,jr 4i#l :5lJ,'ll ahii-l+ !r-- -rk J ,f;+-!t J9.,IJ .jlj-l i+j

.(China,1982 ) iltr..ll irlJ 1++:i i+.!-11 '.Jlill OF ,rl) e!",cri-, i:l!l rr+
irL-Jl i,.li5 Jll,.r , !- '!i, .:.,ll .!|.;Jl ,,, .,:3 l-l + ,l.r-jt qJ&J ,-.,; rusl3

L-5 r ,'r--.., rll , ,''-,LI , r li rX bl ri- r ., ill .r.l i-ur! iI tull.rll . ^lJl rle !r.5Jl
u:---r ,r-J" .J+ '--.il CJ-fn drLr iil-Fll 6.c JnL tuJtLl r-,lJrI 'iA +JFj ii q+!n

.JsrlX d}* !+E{r i{jlll rn!}ill u-:t-Jl

&lldilJEJ rlj.ll
i--t+ - L.-olJj'll :.JK a,irJl 1,ol-L.P ,-r.j;:ll-e ,3rAif a!.- si LlJrll .rA +!

d".: en q4 +g L./ ''';'' .li-.i*i iib. (,! ,-,-+ll

.Typic Torrifl uvent Fine clayey,Montmorillonitic calcareous,Hyperthermic

.(1),!l.i. I lJi ir#. Llr aJ..,jpjl Jn:.,.jill ri.! d- tj.lsl- lr {-.i. ljb,il o-iL-iJ .r+ ,r!f i $
L.J:ii i$i.,,sJlJ i+tr.;1itl o.i,.rtl oa+ :(l)&r+

85-75 65-55 45-35 30-20 20 l0 10-0 Depth (cm)

50 45

gkg't

Sand
510 i40 580 344 sili

4 4', 4 370 6t t crat
Silt clay Silt clay Silt clay Sill clav

loam "
Silt clay

loam clay Textule

J4U
9.4 sks

CaC03
.o.M

7.8 PH
.-l

osm EC

149 Ca*2

cru,)l
tuit.Jt
MoL'r

90 Mg*'
0.0 Co:-'
5.4 HCOi'
68 crr
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(Factorial experiment within split plot) ii--,.!. Cl"t Lli,lr:+L!c ! +:s i-t_pl ,-.ir,

&)-t....,'. -.'r..,1- .dJ ,F dJn (RCBD) 4l.lstl iJ3tr,:,i (.ll,etLil f..-i.t.lil!tr.r
.ti-j.c i3JA tJ_|t o;,;:t A- l, .,! .9tjFi i])t J disJ ir-ii durr ar+riJl &i} €! 13t!l
j 30 6",; ru.., L iil> ,':_.,- r&r d13I eJFJ Li f- 45 dJ r.i!l ,-.^-. 3t.!l ,l ,r". ..1_',

F- 5 JE-l iJ..t- 4-jtJs &tBlt c jJ i3t.,)- i u+ ,-ixtt e--:EJl &t.jrsJl /.sil_j
iL-75 ,? 55 ,p 35 djA c,:lJ 

"e "L.iX 
6rXt cj5L rO-U- Li .i,iLJj.i ehii-I,,J

.-lc tn- l.__.r,o l-.........-.ji Fr .-.,-tr c./,.r* e I fu1* eLi c. +,J- 6st Jst 6 3 cFJr..,'

&---. irl) i . .!)iJl ,.t"",3- Jll etlll ,r. JS O^- Jr-. r.r tt.ti cJS dit: !-..-r.Xt crt.url
.L,r- E-il 8 !J$. &.13 !4J,.<if irt:r & rsrl .l+ c,ir^:i_, t999l1u1} &j+ -x,."1
r,,) t;:ll {j+ .,s C+.i.X dLI 4- nlr i,rr.X JLiI J&-r ,, r-,:ll :.yt!ll &tKlt ,-u,i

(Core method) ljlrL*yl i!-)L;t::i"q al, {.,"I..jr r.rll r-_r!-r,*r3 (i..;,:,rr.::t-.tt
.r- (8s-7s) .(6s-ss),(4s-35) .(30-20) .(20- 1 0) .( I o-0) 6L,!.r

iJ.+nLrJ! (fi Ltr-+IJ jk..-: d ir-, ."Li -$ i".rX e."+ {_Dli "LX u.r-i ,.J i,-rl., Ll
,.5-oll r.r i".te,5 L."._r i.r.l1 j iJ_,1l,Il r,n dJ-L-ll 6;.+l (Double ring infilhometer)

L,L:nJl ejL-ii ,.. r. r .O--,rll C. &lill Jb-J .,.++,1ll cul .!,- q*
:-irsl+-rs

I = atd ....(l)
:"r3 (Philip, 1957) .,+l+r

I = SttD + At ....(2)
,L+j 

--:t 
.c-.133 A .S . o .a .(r'.Ji, dFjlt t r (eL r,") (,rJ"+lll d.Jt e" I .rl d+,

Least) u*t-i ,Jo s!i)J JJ---jyl e.L..:.;a 6,1' 
l ."1* O-+blrJt dJ.+ta dr.-Jrj

i' -r Jt-S iJJ+lll L.li qi J*,Jl &"-sl 4:tirs.r &l-ll cr"li f .(square technique

.1*.-F

i.itU.,IJ Cltijll
.-j"r 6t-lll ._+ !j:ll 6tsy 161r.slr 13. tr"jaitI gr..iL:iJt t--+ (1) dr+.tt g_r
, ra.iij.ll d-i.-ll--+ jE i L-ro qpl yl dkyl o\J i.;1I , r ...r , r,. ^ 2Ul g* p j! li,\
+J_rrllr.-is/.; (611-370) ujtl 6ri- tln-jtr rrs/* (60-20) ur 6_:l_,r+ e+. &J
l-l:r.+ r.{)Jt dJl tujxl cr-3L-i (Jte _*- i:tt ;,tutt ,.:lt L.lqJlrargp (5g0-344)

!i-+ll Jt-------,i3llj d--jLj !JL-Fi+ rFl r.-\ l.al.lL'..]iJ t 
'.J3ll p-+ *r cl3Jl3,LJl
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iil !----rll d!-----.e 
-ort.....J-j u.1L------!l .rA J-$ O-s.J -r- '(Baver et a1.,19721

.(Karlen et al., 1990 3 BardY, 1974)

sl-J,ill CJll .JrL!,fr,* *i: ".r: 
y a:i4 f .lq:l .,lt-:)l &Lx. I (2) J9:J. I ,.l-+

.$---ill jUl ,-J:-r,!-, Oljd Jtill jb"-r 
'+iil il;*t!ll &lXJl dF ,Js # ." .er]]l ,J"

.: ,.jlll j.------.cr 4llJFll dJ-L- 
'l,. 

i: *f !r"J ,r.l!c uls cl-'L.J '1^ # d ]ixl al )i
iilJsll CJ)-L-J di&l d,.:l*ill .u # F -rr+tl sJt^)l &13" I (]'-Fl .]ii eli .:" Lu,

'(3) drrJ. I ,ri 14.:!lJ o,l+-!tt 6rUt cJrf qr -,1:tt .,,-+ ,!"ll.r

C.JJ 4--+J,! ,*}1!ll i-i15J1 6r $i Jlr:ll ,J' :3IJAJ (jn L- 
-.r+. 

i: e--l (1A) ,JSJI

,,.X--, u-Ui:Yl (3 rb+) F rt+lrY dL-.)l qlLil. I u.-, L3"c i:. +-.:,j ,i-clrJl J+i 6"Jl

-.;-L:ll , -+ .1,c a!'l clilS 1l .tlfll 6"" 6iJ-jJ lir:r i+ilX r9-1l}X :i1i6J1 6o or i,3J1

'rllt--u lsr" 1.419 r1.478 A ''' ' ;'"1-r 3r/rl, lsr" 1.513 !.!^"tt tt5tt j"':t ae

*L; i:lJ.ll i J! .,-r+ cFliijYl lrA ...,* ..! .dlill Jc 4qJlr iI-rAJl tlrJ sLl-J
le -.r< cJ+3 t t{-+- -.r!i qJill+r [+-L-;rl-,jj a+J,['. YSll LISI " !"i'r 'aj<t -o]jl 

sr

.(Adeoye, 1982 sBaver et a/., 1972) i-iLjl

i--jJti. rtc i,,.rl,.ll lJJl, r!.r;,r,.-r L.r-.r -isf OF t-pUI lil.isll # !r! 2;aI l:r oi

, --l'i ,-+45) :4Jl i:lJ.X ,j"' ..ii "rj- ,JJ XlJ.l1 dJ-l-- J.,-L -.J!j:Jl Jl"cll
1 <, 1.470 'rL rr i3l:|rlj l+lJr i,+ll 6t '!J i;JAuil i.iljsll # JlJl Ols d$Jl c +-

i--j+Jrr ij.*ji.x i:lJFll .:LuJ:r/al* t4^ 1.324 r 1.406 J) .Al '-' ' ;r'ir 
3olrlr'

.j---a oi .a--+ri* J. iilJ.X cJ-l--..p,JiJl , !,i",X dJl-!)Ei)l cljls ir- qf ,,J-Cl -b

.:.,1--,lJ i---;; L+yllJl tul]sjl rr, EllJl J o:d dl 6t-lJJl Li-- e1 rFj-5 is-iil. - I

d-J u,-il '' ' '-l3ll :,:l!lr d-J ol-p .x ljll .rlr- -lli.,{ g-rl g'Jl3 ail;Jl

.(Hill, 1990) trt-,tt ,.r gJlc qe n* '''"',

i--ilJsJl d}-l,- Cx+l "iJl 6. 1;:.,- :lr;i e2-.ptUl ii$SI t' g! g5Ell u. C;;i tl

ia-.ptLl ril5Jl .+ ix Jl i+.n11+ l-i .0.016 Jr,- qu,* 6j &l i4 c,:s '''r- '(3dr-J

+E r,X s.r 1++" qpii ',:".!p fr -rill 3r. -ir,;:' .,! drJl C'r i3l!1 sDLLJ :+:x l-'ri!

t---.!JEl+ 1-i turli. cJ-Lll Ci"+l sill ,u glr:;l L-r"' g""i d+''(3) &J. lr (1C'1B)

,L. ,iJlr ir5J.Jl illJ.ll dj)-l..J.l.e J.l,-S dil" I d.,:ts ll i-clJjJl .iI q-.rnllll f.iEsll a+ u'
L-^i& -.JL+-r 3r/d*1-5r" 

(1 .509,1 .542,1 .575 ) r--.rll 
-r. 

..i-----..it. q5r:'i]"Jlr

.--ill 7-r. !l-{.', or llii-.))l hA '.L,ir ,,JCl .1" ',/.,jtrSr. (0.090,0.064,0.062)



6Jt-J-jt' 3o/di1 (* (1.517.1.534.1.573) i......J.rlH tultsl! rlrl r}jl. I,.js $ (3 ,lE.i)

,.t Jin -lol i, J;.lr lr .14!JjI Jri C. tuJtL r/.tr"t!* (0.093.0.056,0.060) tAJri.

rt-.ll Jb-..-I i-----i-.rti. .sc {iJ&-X +tt iJtr.il €ilS 3t .iiplt ,JJ.lt 1LL- d d^ alill
.', ,- .'/elJ.ts+ (1.475,1.464,1.323) .rrr !..I i]tlt ;Jiij,.I l+Ht 4-,1 6L,!
Jr- qr-- JJ JEI i--g- r %I.,lt:=t ar-,r1, 8.02 ,{,1. JpJtr 24.4 i".r-^Jt F i.i Ot

oi r .e'q3Lr tr- Jp i.,JJtr rL .ri.lt iilJ.ll cDl_L. si..r!-rlt djils OJ- qf .0.067
i-r.j3ll 6lLi) r-+Ln6$cl (,{ iDlr,X l.l,6 L C. fuJi. {rlij rJl e-r.. r. rt- $i6+Jl
t'rJ 'l3i Ul.,t!t Orl^.r.It, " ..r 1,3 1-1-.,.,11 .!Stt -rt*:t ,,,r "r k+ i-bl djtijt ,.SJA3

i;ftLX iitlSl 6rtr.-1 sfitL.r ltSX q"t .I .!!: .l efh g:3.,, l- ;]S! or-LJt u,r k+,-i-r
.(1986 ..9rljl) a,..1iu

&+6 Or-l:-} .--iin Jb". # ,,p r$il & iltlJl dJ_t . Jn- lr (2A) &S e*,
.r---lc A.*. Jb,:i: lC u!,rl ril.1.ll cr)-rr- uL OE,:, (3d,,.r;) e,,t --)l LJgsI o.3 ,a.ctJJl

>Jill &-. # tBJl ,=+- J .6"Jt -..rr,.-r r::,,. L,:ii+ i r - rJ yl .;jj3.X JliI JE-
l-rlri:-r 6L...-c!l or---A q,i !r.:Jl i.:lJl .r.r+r ,rJl e-,s .:! !.!Jl 6f-.!f ; O_6J
orr--.I -!---l,ill dl* r___j sJ,-j,rr 

"6,1 9:13 (l rj:r-. ) +-xJr +Lll & 6nlt
.(Tisdall and Oades,198t)

LjnS--.iX l. -.' J, .ri.,.l.6jl -r_Jl f-r" , ;. .r.,- 
,r,r i.t:jJ.ll _Aaf rlr. # +., Oi

,,+.'. -,!l ti! i,! .lDlJjlt dri L e- ijJU. iitl .:r glii-j L3-" .r* Ld-: ,(2C,28)
I ^J&'.rLJ.;r+ -l (0.197.0.185.0.176) Jt rt.r Jir_-x -;_-il --y . ; .,,.

-r.-t: .tijll sJ' iiJ.Jr U-i.Ir irrLJl i3lJ.J cil-1,-l + (0.037 ,0.027,0.070)
t-fJ.ri. -.JL_+J.L (0.207,0.199,0.177) glr r.rrs S ,a _r. !l-e, ur glr-.,l)t r:r
i:_L.....,-2Jl .jr O!e-:1 lx.:,..:} r-.r, r ..r. 

lJ! 6itl C- ttli. * (0.010,0.014,0.001)
.t '.t si Ar,"X J,Lilt jr,- 6cati:-1t ir.r-(10-0) $il1 .t,lt ,:. i-.;r-El
otiLn! ijlxl J_+J l J! 6+; i-t..rjt dLi $l-LJt _ i-,ti.:"-t*i, :,.ill e_.r
:r---+_r u! ,rJ iit4 .(1998.s,rL!) ,-XE Jt ;* i!: i,"y:, :t_r. crF.r ldl=il l<:tJ>,!-r

i-,.L- iD-i ;,- r".-ilt 6+t+- rlti ,rp rJiS i.13.a j3p ! ijl Cl*,Jc ,jl$ cU;Jt

1Fl-X 6J-"iiX Ojl-lj ar- r__.llj L._j,,.JF:r eUl ,.j2-.5 cLE:. : JU.y _.,nJ ir lr^ L -

crL:Li.ll ui-----+ s--lc d\ in r+l ,L------F!l r& rrl,Jir (Kladivko e/ a/.,19g6)

Jtill db,- sJrj d ('r.l+! Jn- i: , illlt d". -.J,j ij .(Vepraskas and Wagger,l99o)
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li.rr :61-rall .:J-ls a*. ' r 6 JLlnJ :r- u. "tt .31"o!t1 rc i-li i:ri,J tt,c lS.:s ,.15-.15Jt

bJt--,iiilr JlJ. I F CF,ji Jl a-r* ,Jr! grllr IFU-F. J.E: CjI ,-\.<;1.r 'o-rEl Jl C+_r

i;..:c rl3* t{+rC A-Jt u" CJ,lt dEr .l+J ,} td"c Jlll.rjrka;: l-,1ll e-"+ .l
.(Mahboubi et at., 199311{i...r,r Uir. ru;,!!lJ

J--J! Li--Jl c- i.:lJsll dJ-l*. -rr:j:, 5,i-lt (Jjul Jrr-cl rp l+-, (3A) qE j.! d.-,!

1--i. !c drJi,- .,ilt o:r gtn./ Lr"" g--:r. (2tl*) F Jtni. ) !jjL--)l LirfrJ Lr.3 ,i..tJjt
:L .i.ll3 it:.t-Jl LjlJAll d)l-t-J ql.l-,J.:,:1-J e!: .:SlJrll d.e -.rlrjl i.r_ri,-ll

lu ol . 6Jl C. l^..29n 61c Ji.J ,J-+ $JrJ ,Jc li,6rr- (0.044.0.036.0.018)ii.,ttr

J,....D .r-il.r *r.13 a3l.,,:.ll (DLL. q,s'.J.Ltill 6L"B!l tuJU. 
"i. Lr-, jsl OJs, >L:ll

.t+*- *.- (85-75) -1 p (65-55) ai-:t .r: nl-;k3l cr:1S ;;.- .,!..- (45) i-:lr.X

(1A LK-') i...-.jll i..'nt-Ex GlSll .puiJ .,{ :3';6e"J! ,=1ut .}-_ix # ttrJ ..+" ,.J

re ri el ,---+ ..-:ll (Macro pores) ;;,9,,st1 r:Ll ...-ll ir--*jr L.Jsl1 q+.! .. i.rirjr

JF.ln Li .(Hill and Cruse,1985)c,t"t-J ,ns ,.n- l5ilYl ''.)At! Jt .iitr .(Hillel,197l).Ur

,(3C,3B) dCsJl qi i-r;r. 1a,U 4,-k,,/r .r:ll e-.r , r. -'.1 qf e+.r,-ll ;Ul c]r-Cl #
Jt-r (il-L--rll ir t aJLl! L.J fuJtL I .Jlk iiillJl *f 6.C- 

I .ln ..pEi:l L.y. !=J e+-

l?-" (0.017.0.020) C-!lj irrr,Jl Jtc iidl ijlJsll 4LL- u'a .;:!i:,:)l g1s3 ,;-el-.7j1

lc.J.-J Ljl_FJ3 r-irtu/r.- (0.012.0.016) iJa-rill dlr.l1 rF 4" rA l-. ;isl itEr

.,J uFliij)l ln djr: .Gllrill ,rlo oa.ln,_r _yJl 33*.-i-;:. D: ili/ r- (0.001.0.003)

L-:-L-i ,f:! !r,! &liL,rl. I Jr\ r.'r .( 1C,lB d)S.il1) i+jjll lJAUll a!$Slt # ,,r g1;i,1)l

dJti"c (x1r i,r.rl &li.r.-r..:.r1 iit4 .(1988.,r-rlJX) kr.;-rslt i-Li d.LLd 6ti Jl
;. L-- t lje )-:s l-{:l,L* g;n r-3:...1i11 &1,-+i Jih ,r_r-Jl ,l.xll ,iJLnY i.+! (,jl
*---l j .(Hinrichs et al.,l974l6tr.JtXE rilJl ,!,'. !l ,;'.".LL"ll $ $,.,+j::tl. I

i.-;lc a l- tu-.;ti" t".t*,.: :.:Il pr. qi..a:i" ,J- e+Jl ,rlt Jl +-tl # olEijl dr. ai. 
jl

,r-j 1+.1+.''1 (+ ijlJAll 6.D irlrj J"i-li Oh (2,1:.r-. ) ;r--yr #31 u"3 ajl )l ,eclrJl ,J,,!

,dnr LelJjll .JI :ilJ.J (r).L- 1+ 6j,l- (frl .iru u,ii,.r e+.iJr dl-I 4- aI # rrL.J

&-.t ''-;''rl .:+. ,(3c,3Bds^i) (ajlrJ.r 6JiiiJl) ',Jgj:Jl 6Lc!t tuJtL & CJ*-Ji,4ti

{;t {+-Jr ijtrJt ill,.J i___irir I p" P.022,0.019) ",. 
r:Ur ..+-}r duc)U rrc

e-r ;*iFJl a----,t:r=ll a+:/e. (0. 03 8,0. 03 5)r ;LriJl i]trFll 4i]!.y'r- (0. 032,0. 028)

.JlCl .1" r".k .r :.:.lt l{ri , .. ^..1
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AjlJsll d. -t J cx.J 4- eL"ll ua:,i dirsr qr.++tll u+rll ifr.o (5r 4) g)s.:,lt a_ur

I '.r< s--.i !\ .."11 Jhsiyl Lr...ta.:1, d+- ,(rJl r-_r ark, qri) 4.ctJjJt r-.: rJI il+-ill
(,r- 4++t r1,.$ r+: Lr, Jl ,J.-J r.r-,r11 4. .j!.:)l & F *, eul a-iL4 :!lJJ .!c a!i!,j,J
d-Di.l q Li):iL , :trl jJ-r)l e--.p ql .(Basic infiltration rate) C.!iJ slut Je- dl

i.iL4 !t.p cr3 u:*Jl JJ,jr (J,,l.:ill (J:;ill ()" LE tlnJl !-\ !l ,l eiJ< a+Jiil \,l iilll
LS . sllr3l ,Jlc, lJJr aLrill iilJ.J (,:Lt'- d I . ^liijlr ai:.Jl &l_).ll iLl,J ,lJt

6tn.1Y1 .-j .iirir 180 iJt llr dr"-iil crl+ll ;-G t: bs .1',jl C. -l--., dA. 
I .ra or ;x,:.I ui

F->r $JlCl ,r.le lJ.lJlr i!-rill ,il-JJ e! a;Uijl1 .4ieJl r3l-rJl d-Dl"LJ arill .rA .,s
r-+-!Jl -*.+ ,p-----s ,ul (-,:ji de'.i 6teu irs" a,.Jilt ',Ljr.r sJEl ,J. &n etJJ oi )t

-+- .r----+ ir+.r.;$f' (1988) u+lrll 53 &a .(karlen et al., 19903 Games, 1984)

a}-il i...ilrll :s,.p,';ill slr-3 .,,++.:X ,J:Jil 1,l .j .q+,lJt iSJs a3 -r Ar.jil <rLL-
i - ^lj s+ AIJ.J 0"" -!.,i: Ol )l 4llt a). e"_jl .!.r .',.c r))t * d.Dl-Llt C.:iJli.
i--l-,r-r.ll i,.-,,ill sr 'L! dE-oJ Jl-J s-+5]1. leEdJ ubuiit dl ,af!l cD-L- iiJti. ic
,.. l'.13',$c)':I,i *Sll r:ll-Ld -r 4lir,(iCJS.ill) i:;*I!l l-FiES # 6.rl.rj JJ C+-;9

6LL-J| .i ^ ;.li]J ,(Radciliffer a/., 1988) i"Jilr oa), \t) 6lrLc J,.i, ir.Jil dil-i)

Jl &Lllll 
"o+ 

o.;Ul ;9..r .(1983 .,#.lD ry.! ,t-" !t gt;t Laqr drEr..,ttt ,isr
,e-i L",Jci irrrJl3 L:rJ.Jl i.r..rill u;$l &-r,j.J".X. I g-$l ..|, oa-, !^.Sc i+j;
.,j srL---.,rll cl!,.11 .)3.r J dlli 6 jeir .L-Ji,Jl 1,.1- !c c!:-,r+t io_r-rjJl -E aiyFl CJ,I

rD-rj)I, JrJS dF- 4-----+_ill d,1,.":: Glc liuJlr 4JlJl dJj,ill i_____!lL,-r1.y.

L-!Al. I d.YYlr OjE-I Jr!:.+::6 &LJt d-jt ; AIJJI J, uc. )r.-r.(Games, 1984)

.( 1988..--,lr.ltj Baver et al., 1972) lJiI rr. ilJ dir :;c

-.'.."..,- ,r-jl 6- eUl ,--F eL-:,--.+.X.l L+Jl o JS iH adJl u!, j-6ll i
t.----.,r! oL-----+ r-----+-r J .(aj5r+) philip (1957); (1932) Kostiakov olrL-
L-J:lr. al, I. .t.r dix-L-_,Jt cr.+ ,J -.JJs .:l-"-rs (RMSI) Residual mean square

Kosiakov (1932) a})u. dsiJ C. tu-.r6 2r- p.t7-0.36) cx aj-trs phitip (1957)

,;L--.i,)l .r-5,--;3 Jl a!L:l 2r- (0.80-0.19) ur+ (]lrl.ji oxl, Lr- i-!ii,j. cil dlrs rli

ill Kostiakov (1932) rrrL- ut J aJ+ lnr Philip (1957) 4!L- # A &lJl iJl-lt
.i-lJJl .I cJ-L-]l ir+Fl carjU+! ),,k
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6J,Jlt Jrtr i3>n dr)-l^. JJi-h dC.s !6+{U }"-l,!l d..-r- irs'.]:il -I {+rtl+ U

..lt...c, at-s Uilib3r 6\l*.!l ,! -rJJ r..rlr Cr-.-, (S,l::-. ) $lt-ar)l J.lLil. I (}.J .,+l.l"Jil

+-+ll' ,j:-.r+ j'Jl 'JJ,l- t+Ed # a-;lrl -oil?jll 
edEi,ll ii+ ll .++Eill '.r!j # +ri.J

.t-J lrl ,rL,s!3. r -.-rEl Jl C+JJ 6r!ll .la Ol .(6A dsJD illrall 6"c, 
"rl+Jl 

4+r1r li.rJl
.-; u. L!,I6I3 .(2 JS,i) Lpt--ir 4,:- l+: .r-;.r .(1 .Jisi) r+ftl.lt l+iES uhir JIXLJ Jtsl

.(Hill and Cruse, 1985) L+liill J-t---nllr eul (Jlc 6L-+rll u.iL--n Jl- I Jtjryl
i-----s$ I -d Jl. ,1.---..-sll r!! ,.t" rj-l*ll !.+ll illr d+iillr cLll .:tittl D[x-l 'or1,i:

,(Al-Adawi and Reeder, 1996) J,l. I :.-,,-tF r--+- elU.ilr 15 Ji--:ll a--t!'i 
.1 r-!l

trt Jj lJ .(Vepraskas and Wagger, 1990) o,inXr jr.:I !16.. jiX irl.c '.r!j ,,lillr
.Jjl .ljJre,5l_, ..;,"ill ...r. ja- ir+t]jl sJlj d irrn-x 

"l' 
.-lJ oE $i ,rL-JFiI 6r!t J_A

_.)i.-St ir.'.Sr Je,---ill ,JJP: i,:Ell .j 2Ul-)Yl Ol .(68 JS.i) o3lJ.i d"' ;.)l,j"jf ,{+lo } L.

(J---lc.l .'.li." I .(6 c ,JS,i) uJ---!I 6:!r .Jr!r a:r-.,J d-c 'oiij ar# qJilstl 1ag Lr;3
.',Kn/# 1543.3 glr c,ilSj p 75 

"L.-rd 
CrlX ,J:L: i+J iilJsi 11.L-,r! gBDU #

J C--*+ ri i:lr.ll ,j"" '.r!j C. a.]i.lir sl+-*tt 6:Ut .l:f ;$JJ :,++ 4]}lii)l .irj (-ll

lr*lF i*".:l i++:.r iJ+jL i.j-;ll .l'li:.13 ir-lrl ,.-jl D,l 6j++Jl ljjl ol.r. :.J.S 6rt+j

.(1988 .,r-;bllr Kladivko et a1.,1986) 4:lJEll ,J.! .i. tlj.,il

*.--:,ll J.,-rl (d,iX) i!lJ. I ;J-ll Ojr qp .1+-fl Crllt d:Lr i:t>lt 6." Ji. ir u
9 lJ tLi,. .1liJ di d.r15.{-lJ:11 &l:" Ot+ (5.!+) .ft--yt JiJ.:llr 7 Js*ill ,i C4

6:---Xt clet5 i;$t 1iIJAI lJ.h",,s d- | .l"l d.,t+- d+- .J +rll eEil .1" l"..;,',.," E,,f !i"
i--+r:] i----ilJl irl-I OJJ # os gl.i]_))l IJA Ol . JESA/.iS 4830 6ilr cj:ls:1 75 (,lJ$l
s-, drJ'-jl ..rXl .-,. t+-lt 

"* .l C.> .i 
"]+J^iX 

CjJll cJrL 6. rJils, :it..;,.X ;r.o ;.rL;_.;J

. (Hukkeri and Sharma, 1979) L6+ i5r" lilE .laj ee- .;,Jt .,3s; ,iEil trlj
i -i. .,.-,.11 &t-l ,Jlll ,!D..j-)t 6e1is # ;r.r+ 1a; dEJl si 1- . !l el]jjt a,rl

rlU 3J-i< 12.9a 6,- pg\'.iA 6>.lii,'!- .,A.-rill C-Il ljrtr a:l-.,J ,-3"" jti

d -lJ iFLJI i3lJ,.ll iLLJ 3./eis 3l .56 Jl . 35 slrj-!! Ccr rjrlr a:.l.Jl 8:r..}

C:Xl cjrtr:il>ll +1," ;sJ O! C--+ (5Jr+) $ll,--)l $LXl cs s .775,s.1+!lt 6jttt

6--1.1 ,,.-r $iLJl dD..i-)l iet6 64 gln-.i L* ++ il .rJ.iJl qrlc L*lrlsr .,I+Fl
6:-Ilt JeL c.)-UJ '.75 1:O.O+ '29.75 ,25.34) 6rl.;r csls_e i!-3iJl ijlJAJ d)-L-
,,--iJ-ll ijlrFll cJ^L-.-r. O- l^,8! r-i tuJli" ..Jlp .l' p 35 ,1 55 ,r 75 $-l-J.Lll

.=+- ot .3e/rs 3l .56 .51s rii a 75 (J!J.ilt 6:lll .,s !-.tJt l.ilJsll 4Lt - t:c iJJlj



(a+V,.-) Ks (*)MwD 3./.lJn B+.) pb
t:trJl

ir.lt .,,,"1i3

L.r+ #
&lJjJl

4r# L/,.:t .!,1

ot.ri'l

ir.taj d!
i"r.rs

1 Blocks

9.98 213.38" t32.33 83.54" 4.10 0.53 13.54" 36.51" 106.6t " 2

&rror

0.31 l.25 0.96 0.09 0.80 0.66 1.28 2.91 1.89 2 B

r9t 5.t3" 680.8r" t3 -92 2259.',t2 r5t. " 't5.7 7 234.58" 13.89" 125.54" 5 C

r.33 I. 0.95 I.32 1.21 1.90 0.45 2.13' 1.33 4 AB

122.33 59.30" 2.10" t2.88" 0.60 2.18' lo.3l" 4.35 50.80" r0 AC

2.66 0.27 0.87 t.44 1.00 0.42 0.78 2.92" l.r9 l0 BC

t.66 0.97 0.90 I.04 0.88 0.97 0.64 2.93" 0.75 20 ABC

102
Error

(b)

l6l Total

(MWD) oujy$ -,pi!l jrr-e (pb)L3tE!l ,Alslt F .,l+ii! e.X,asYl !1r,L:tt :(2)Jr+

.o.krt _r:ll f-t ciu tt- opj'ts,l.,1.1ll dii (Ks) e+&.ll s-fl-.ll dr,.aJiIJ

L..,;:ll 6rc : C clr,-/Il CCI &L: B iil.,pJt iJ.tr. : A

(Pb) L3tltl i.llsll !-ill .ye3 &l5.ll d,l...l F Jili) o.,,t a$l $,lrill :(3)(!.l+

fr. r-i.,a:ir ,rr3 iclrl d+ (Ks) C+il| ,/,trJl tjrCtr (MWD) OJjJ.I JEllt J!-.J
4iJ"t{jJ J.jJl

i,.JiI &.4 : C 1i1.,;Jl iJ..lr. : A

27t

(++y' r-) Ks (ll.)MWD ( 3dd, |9) Pb

!J.jl
{d ciE:i.

F-j.ll

,J+

:rlJrl
!'..r Lidln d.!

.rlJjll
i]+ !i.dii. ,Jt!

&tJjil

4298.0" t446.0" 9'786.0" 3368.0" 6794.4 0.1
2237.0'

1452.7" 141t.7' 2

t9't .5 202.9 1408.0 189.5 451.9 70.1 85.9 239.5 I19.3 5 C

68.0 87.1 632.0 I t1 .1 258.4" 0.4 24.t 89.3 48.0 t0 AC



.Philip, 1957 .r Kostiakov, 1932 siltlr..,l rl-11 $'r; iJl:,:.r.l.ji :(a) fu.r1

,J^lr.J
;J.$r.l 

"1a;J 
ill.r

Philip
I=strz+At RMSI

fu.{r.ol .P,$ tlh
Kostiakov
l= rtq RMSI

AS a d

aD ,)l- 2i iirE iiljs 4.5892

3.27',70

2.5 16 8

0.2129

-0.1464

0. 1301

2.t7

0.3 6

0.52

7.t87 |

5.0259

4.4212

0.25',7 5

0.2'703

0.2075

0.80

0.5 5

0.3 5

iL ,). * ,J-"* -ln\ 
),

'a.y). )9 
-a4)-" -<\2

'crri i+& 'ill- 2.8038

2.3793

2.0371

0. 13 s3

-0.1 145

-0.1080

0.61

0.3 6

0.68

4.5633

3.8773

3.6672

0.2410

0.2412

0.1949

0.44

0.26

0. 19

i,rJJ. :l"-F i.llJr

acrJJ. 4r-!- ,.ilJs

Jd*^,,I cilJ r-r..g:l rt-rll ,:DlX.3-1 6rliS3,rJSJl 6LlDJ F -1t-rii. Y sjl,al)l Ji,Jrjl :(5) dJ+
('Je.s) 

"ul 
cDl6.i*l tetis (Jl:sa/#) elsx e Er)l

ipsJ Lr. y '1r-liill 1.tr.e
oi! .Jr! s. Jir

2 Blocks

6t.7'" 4.8 1't ].4 148.8" 2 A

4 Error (a)

t.6 41.4 29.8 111 .'t 2 B

r 3.9'" '10.7 |.7 5t.4 4 AB

12 Error (b)

26 Total

,r.L1tstt 63lt rbL : B ,.:lJ,.ll cr].1r.: A
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S o.u

Eo.
0

'.J,* -ta-i,

ijJEI ':dr-

RLSD

2

e
3 ,u

i
a r.2
.J

3o..\
t 0.4L

0
-48 il-Ji.

ifJrf dJ-.r,.t

1\& i.l-J- !..L- RLSD

,i-:tr.n cif-rr-

!j! (rddJe lsr.) LJull i.ilisl crb L.J,I cr'eJ l jlJr,I cdJu. -,'l.i.: :(,1

(C) .l.:r'.a. dr (B) j.:lt t-5. ri r: etr (A) ict.,,y,p
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EFFECT OF TILLAGE DEPTH AND BORDER LENGTH ON SOME
PHYSICAL PROPERTIES OF A CLAY SOIL AND ON BARLEY CROP

YIELD.

D. R. Nedawi and A. F. Al maaroof
Department of soil and water science, College of Agriculture, University of

Basrah, Basrah- Iraq

SUMMARY
This study was conducted at Hartha Agricultural Research Station, Basrah

University, College of Agriculture to evaluate the effect ofplowing depth at the
levels of 45 cm, 30 cm, and surface plowing (5 cm) and their interaction with
border length at 35m, 55m and 75m on some physical properties ofa clay soil in
the southem part of Iraq. Results showed that increasing of plowing depth
significantly decreased soil bulk density and saturated hydraulic conductivity
after plowing directly (before cultivate). This effects were continue at the middle
and end of growing season. Mean weight diameter was not significantly effected
by increasing ofplowing depth before cultivate but increased significantly at the
middle and end of growing season. There were no significantly effects of border
length at these soil properties. Increasing ofplowing depth, border length and
their interaction were increased significantly the yield ofbarley crop and dry
matter. The highest value of yield (i543.3 kg/ha) and dry matter (4830 kg/ha)
were recorded at deep plowing with border length of 75 m treafnent. Medium
plowing depth (3 0cm) treatments gave higher values of water use efficiency of
yield and dry matter as compared with deep and surface plowing treatments
except surface plowing at 75m border length treatment, On the other hand the
response of increasing was happened with decreased of border length at deep
and medium plowing, while behavior of surface plowing had a reflex effect.
Accumulative and rate of water infiltration as a function of time were described
by kostiakov, 1932 and philip, 1957 equations by fitting the non-linear
regression program. Kostiakov, 1932 equation had a better fitness than the
philip, 1957 eqyation depending at the values ofResidual Mean square (RMSI).
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