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 ])stract

'l')re siud-r' *ls corrrlrrr'1cd on tuo s:rnd] s,rils ofZubir retion. Iiat'h
soil rvas nired qith a pouitr'5. -cheep manur{r and artificial orgrni.
nranure at rates oI2.i5'i,, 5.rri)'i. ard 8.2i L based on d15 u'eigh t soil. Tq'o
untreated soils \rarre used iirr conrpari-son. I'omato crops \!ele grc,\\'n in
pols containin g !5 ligs of s(rjl. It a ppeared fronr the results that soil Lulk
,lcnsitl u.:rs reriuccd. anrl 1he hrriraulic conrluctivilr'. rvater hoidir-rg
capacitr', and tlre 1r)aoi (lrv nlflit(,r rvere significantll increased uith
increasing the lcr,el of organic resirlues for both sroiis.

Ar't:u nrrrlri ivt. \! a1(,r ir)l illr;t l ion as a firnction of tirnr- *'as describorl
lrv Xostiakov, I'hilip tvLo t.rnr, a n, l l-h i li t, th ree-{r,rrn c,trntinns lrl fil.ting
iirr n,rrr lirrr,:rr r,,t:rlssion I,r,ur-irin. 'l'hc litnoss of llro ltlrr;r{irrns h:rd
dr:ct:rst'd rvith incrlasirrg the r-11t, of organic rnatter as comparr'cl rvit)r
the expcrimerial datl. particularh at high iippljcation 1erel. Residual
nrea., -qquare tll\1Sl) rvas high ior tlre trt,at.ed -soii-< rvhen compirred rrith
the urrtreated soils. Phiiip three-terrrr equaiton had a better fitness than
the o,,her +,rvo equations.

Linear regression i)rogr'am \\'as used to desurjbe the e ccrumuiative
rrater infiltration a-. a fi;nction rt1 \\'etting front. and to calculal.e the
arldjtional volunr.'lric soil rrrr,isture llillable porosilv) rlur-ing thr rvnter
lni)\'r,trl1,lrl llrroirqlr s,ri)s. r', hjch jncrt,ased as the lcvel oforgilrlic Dratter
lrad increascri, lor bolh st,jls.
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c<rrd irUi Jij .:rFl or;r;rlr C. rrts.! i-f,ou.I ;tL: ;1 L J;,lr Jllr tlyl g-+lr
cnls gJl Residuat mean squarc (RMSI) i-+ iryJ.J ,18.25 (,JL.I| Jr"c ilti:J e,iL;Jl
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_,l4illJlrntl C-lj.)? tls!.L i,-8" Jii Jnil a-{:+ '!E a. _F,Lilr ,Ul sl1- t-l
porosity FiUable (PV)L!l + A ,Ul ;isp JDL; iiL;ll er""Jl L;ll L$ .rl11t

.&+il UiS"J;jurl 6F."lJqji rlJr l+l '^-, snb

'"Y!)2ar**l u.. {rl i!!i.iJt grr.^rt
' 

'-.--:---..r.f,

a-o.lill

;r,.ii 3 ):SllLaJJ+4: 1&ll Jlrl ':..:j
. (, ) 

a-,51 lil I _r...U,J il.{+J 4:SpJ rUL-ELirsYlJ L .{51 C,.,5 u.6 cilr lt L.rl i.a,)t6

& #Lll L. 1,: ,t! L.,;$l -l i. -i)lilll L c;rJt otgll ;.r..a-" .3)LGY i>.BjJ

iit;Jl Srtll ..|,at';l 1'1(Awad) ;le...r-. e .rii .6.1;1 Jl Li J- -it-ii i*,-t-! a-l
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Baver, L.D., W.H. Gardner and W. R. Gardner, "Soil Physics," 4th edition,
John Wiley and Sons Inc, New York, (1972), p. 154. .

Awad, M.M., "Effect of organic amendments on some physical properties of
8oil8 and the growth ofbarley," M.Sc. The8is, Univ. ofNebraska, (1978). This
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amendmente...,"
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4j,il;l & i-bt^lall &1,r, Jd SJlij (vy siJ,.rll .r# J .4?.;Jl Upti., e..r3l+ll u,.L-:
.r5r-.3 1n1(Jamison) ..*...1+li-Xr.r*::ll iil6i.3 aJ-rt L jll ll {1p',.J| olil3.-ll
.4: ";Jl t,rUl ;r" Lalg:s*9 L +rt L jJllLii'l ;y i.s. . 5,a1 L .tr6.ll :.'iJl ijy-r
J- 1"1 .a.i.LI L.)!! n-rsl aJ.rt Lrrlt + jrl+lt ,ut ;ri 6r!; 
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1'r 1(Bouyoucos) ..yS11! s. 3 .r;9 . a-, ;rll !.rl-tl ;.r!; L /.!L r$1tl L !l .Bli5l
6!y-jr!LJ .;.LjlJ e.iJ6ll rr:i CJI)is sE; -,li L.i Jl L i;- s,L;.i i.iL;,L
Jl o),Lla-,)l ci)rL;i iiL;l .ri..c (\,)(Salter er al) apt-i: FL.J .1,'1(Salter et al)

L; ll o)Lla-Xl oLlE a ;iL;L 1'"; (Das et al) o!)Li9 g",l,r9 ,!i-; {--F c+ F
,il ,;:l..rL.r.Jl gzl;.Il oLilr" ajt.,aL 1'ry(Gupta et al) 63)L"jJ Lii,-s, , ii.L"r
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. (\ t^o ) . .it)rll ,;r-al ists. i.trlt i.K ,r:ii"-:1. ul..r . \:::rL (,rJl

Jamison, V.C., "Change in air-water relationships due to structural
improvement of soils," Soil Sci., Vol. 76, (1953), pp. 143-151.

Peele, T.C., O.W. Beale and F.F. Lesene, "Irrigation requirements of South
Carolina soils," Agric. Eng., Vol. 29, (1948), pp. 157- 168.

Allison, F.8., "Soil organic matter and its tole in clop production," Elsevier
Scientfic Publishing Co., New York, (19?3), pp.34*359, 417-444-

Unger, D.W., "Role ofmulches in dry land agriculture physiological aspects of
dry land farming," Edited by U.S. Gupta. Oxford and IBH. Publishing Co.,
New Delhi, (1975), pp. 237.258.

Bouyoucos, G.J., "Effect of organic matter on the water-holding cpacity and
wilting point of mineral soils," Soil Sci., Vol. 47, (1939), pp. 3??-380.

Salter, P.H.G., Berry and J.B. Williame, "The effect of farmyard manure on
matric suction prevailing in a sandy loam soil," J. Soil Sci., Vol. 18, (1967), pp.
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Salter, P.J. and J.B. Williams, "The effect offarmyard manure on the moisture
characteristic of a sandy loam soil," J. Soil Sci., Vol. 14, (1963), pp. ?4-81.

Das, B., D.R. Panda and T.D. Biswas, "Effect of fertilizers and mauulee on
some of the physical properties of alluvial eandy calcareoue eoil," Indian J.
Agron., Vol. 11, No. 1, (1966), pp. 80-83., Thie reference will be referred to lat€r
as: Das, 8., D.R. Panda and T.D. Biswas, "Effect of fertilizers...,"
Gupta, S.C., R.H. Dowdy and W.E. Larson, "Hydraulic and thermal properties
of a sandy soil as influenced by incorporation ofsewage sludge," Soil sci. Soc.
Amer. Proc., Vol. 41, (1977), pp. 601-605. Thie reference will be referred to later
as: Gupta, S.C., R.H. Dowdy and W.D. Larson, "Hydraulic and theunal ...,"
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irl--Jl dLl:ll g r[t ;,F A4-a A.r.at_:Jt orrs . ILJJ g. rilt Jf,a.ilt 'i$it, , Llt
oj)Lnj3lqtS; rii oill f-"+ 0 ,Lll A.sp i_,_..J6 Jt i**JL L.l . Al>LLltJ

al ,Ul (';ti" & L J,.a.lt J}i, irJt sLili- Jt,:b a_ir_Lt i-l;.r l.! 1rv] (Kidder et al)
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;;3o91J.. 9.,fj ,r!3 .1r,r1.,. 1,.sJl lit+ a-!li-6 &Lill i.{-, LJilt rl '. .. aji,-r-s;
orl a:t2lt e 4*l-) qi Jl elFrll olil:Jt aiU!JL (\\)(wiuiams and Doneen)
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;Lr*Jl .lc rt nl ,*ib J:lr (\ 1^A) ri;t Jl JsJl ,ri! odul rLrl .c,t-!.,

b;3,i .r!i! 1,,ry(othman and Blair).1.1!, Jt& L^l ,;till J.u- sr!; Jl 6J rt':(^

0 q r.,.lr ;.rut i,.3;i a.;e 6-url +$ l"61r c,"Ssi Llll g .ru-tt Ut- b\
.erJt

;-,., qLJl u.lFJl , ;,, & L 
'&Jl 

.rl9ll.2-,:l-: i.-ir-!. Jl a-l;rJl oi-a 'i'r4:
LJllt oJi JL O ;F a1 q;Jl .rbll llJ;i-J clliJ i-bL"Lrl c,l;3;e q.Lrl Lr:ll

. l-{..6!ri },-.l .jti4}.S

Jer.lt ,ilcf ot5At

Jt 6i: t .rl.r-l ;x+r.r. JSI f (30- 0) a.5LJl ;iJal! ;- L.1,: iis' ;i;1
l-"aJl, ;rc ,1.s. J iL,,,-. J',ll ;.iitr" i4 (rJiXlJ J,,., jll ajiL-Lj !r" sn )-ill 'J. Ji+'Jl
L4:1 .r:re Jt:, !l .rir.-, ( Y) pr criltr ( I ) f, Jrlt qr1]rrr . # Y' JIJ--'-

Jt't,'- lt &lis .hypenhermic Typic torripsamme nt, calcareous, mixe d, i-; ;t ':':

,J;+ },.GJ L"{r. JS ix 6iy: j.ile,+ Y 4itL-:'i )Li J.5'L $"- rrr'-3 
' !:le-a

i.S:-){.,"o-l d c,,;Jr.(\ )Jr.:Jl :! i11- r, L"S d'-51'"'SllJ aiL'*iJl u'l9--lt
(Poultry manure) J;t3.rtt a: *..1t oLilitl 6- t ( t' t :- '!''- i-'rj i-i3 Yo a-'-
(artificial organic manure) - 

e-:-Jl 6. jJ..Jl oL^Jl9 (Sheep manure) fLl'-iXtJ
;J.lrA Jl ijul Lrjll iL+ll ,'':Jl ,.1-l }e'/.s.25,'/'s.so,'/'z.ts oL; j:--"1-1

. {i,,;4 EJL" ( Y ) or.r.! Z' I Y' r ( \ ) 4i r-U Z 0.25 & c5. Jr-'j c^jls sijl ajrLill
L,!l c-b, ,ol.1f-;l)r53.-!"tsl s5lri.'Jl f::^.^IL A:L"L! L' ;ilS ':j: jaL
i.LLaLll o){:,i, irlri f ulJi rr9 . &,rcr-l irr '- (ril a",$Jl i.rJl r9'r'- Jl Jr''rll
\141/Y/\ g:tlf-, Super marmande V.F, -iuJ..'a Lycopersicon esculentum Mill

r++ ol:r tX;f .,;e a-lrrJl ;r" &**-l .u.3 'sl5Jl g^a',o]J c'l:,': c''"'- 9

J^lvo L)ill ,ii': tari. aJilJl i.rJl Jl $,al eU! A-il.;L t'1 a:lt 6t53,3-Jl
Jir-a+{i !;tr..:sjl or^-.rl -*;l:.tFF-)iJl ".-}J;e.ll 

4iAdlir}t+l ,Ul

otif. .e !.)3-.lt t"l ,;),xL:-" a.rlrill J+-! '-s:1 / 
rzos gs lvrY i*.i, {rLt-}i

&l ,Jrr.I &Fl / Kro #S VY) 1J Fl /N riS VYr t 4"; t: i .'1 'rii p*-Er!l
. o),{j i.ll aelr, ;, L9 ! o * -.ii:1 JliajEll ul ip!-a-51t JpJrlt '."+^i'r

Othman, Y. and G.J. Blair, "Effect of legume cropping and organic matter
accumulation on the infiltration rate and etructural etability ofa Granite eoil
under a simulated hopical environment," Plant and Soil, Vol. 6, (1981), pp. 11-

20.
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i"Lt"Lll .:Ln Jn Lt..j*lr i+Jl L.jX i--.rtJl o-lrJl u.,i J4 L-r..,1! .Ut]l{:i-:

,L.,;Jl eL-.r3,r.',r:.c -..Liiulli J+J,iirl.2Jl .r-r.L-9. f . iJ':i!J J-aii nEJl c,S)j
grrf: ,* -f-'1' E.)I.p i.r.1,r 

"lr 
l4iris .lr. eryjl I ol:..'.11.-iL'Jl ojjJl ,: ...-J

!rj,"r, i2.g"a13 njLAj o.:!l p.i i,-r.Core method Jl ++A 
^t }tl qrrllll ajt.:s-ll

,UK a-..Lrl u6lF.ll e;+J,$:l c;Ja3 . i-ilg s.ib. J . .f...Xl ),.i Jt el"-.tt ;
s_,ii Cl: i.]i-ll aJl Jr.4i lLrl ;....'. 1* lgrijl : it r-.^ j,. )!i a-->,j-,it..Jl
Jr.-rlj ksrr ,! jJl? "!L d J,..s . f.- t JaiLJ t. \ . . 4l+ s+L.j :r-j tlJ;i-L
tl+irl Jl Jr-ril ,Ul . "illJ,(Y)Jrr.Jl O i..;Jll, L qllaLl L).6r u rl iijr i < rl Jl
.L .Lrl ir-i j-$il el"Jl n- air^r ril fi, a-L f.A s.r- .,lr'rr .;eLlJL {...1J[ fiJ
-F- , )J.dl'J.-yJt13i3. Pressure plate membrane iii.,A .,t"f #l &!l L-LijJ

.1,'r 1(Klute) .rJlS 4+.rL:-,$ e.jJl

f-t J"+ o*+1.. j E.h3l J!L),6-i L!l f..:J)/B 'ul ,J;_.i Jl a.-"rlL L-i

C*"aJ n,Lrl .r- c+E csr:-. &lo a,l i ti '',.!FQ * .l*: i-. t'' JAr
'Ul t{J + ' I cll j ar 9 , L 3.lLll o:.pLlill i-.ir i< 11 & &,a.s-ll :,S,:3 , ol.-L,-ll
Ji-6-cJ (Accumulative infiltration) * .,,t^'i-rll rl-Il ,]i^. :*f , j .,,, ! i:,13 J-^--r,
iSl.:...nS il;1,-. ,...,s . ;LiIl ^58:.-.li.,l ,;-"rJl 6-. (Wetting front) 'LIl 

; ( I ;(: ' - ;=i '(\),*rr1.,.1(Kostiakov)

*r!.i .l.rLr..o..-,s3 ,.-.,.13i c , a,i-ii.rJL i,.rJl t ('L f-) -,*.+tt #t-itl I e,,5
: Loa3.re.r-Jl 1*: 

yjJ dj:tri (,")(Phitip) .Ji... - r .1,.y(enitip)

I=stl+At (2\

r= St I * At+ B(t2 (3)

Klute, A., "Laboratory measurement of hydraulic cnnductivity of saturated
soil," In. "Methods ofsoil analysis", p. 210-221, Amer. Soc. Agron. Monograph
9, (1965).

Kostiakov, A.N., "On the dynamics of the coefficient of water percolation in
soils and the necessity for studying it from a dynamic point of view for purpose
of amelioration," Tlans.6th. Com. Inter. Soc. Soil Sci., (1932), pp. 17-2i. This
reference will be refened to later as: Kostiakov, A.N., l'On the dynamics ofthe
coefficient...,"

Philip, J.R., "The theory of infiltration: 1. The infiltration equation and its
solution, Soil Sci., Vol. 83, (195?), pp. 345-357. lhis reference will be referred to
later as: Philip, J.R., "The theory of infiltration...,"

Philip, J.R., "Theory ofinfiltration," Adv. Hydrosci., Vol.5, (1969), pp.215-229.
This reference will be referred to lat€r as: Philip, J.R., "Theory of
infiltration...,"
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J,F:JI E rL;l ,,Fl) i-ri (\1  )-.ilJl rrnl ,r.jn u,Lll J1JI ,LrL- rr

ck .!d.,ii A,;..,61 ^t.Yl .Jil S .:,s, r:rle: B, A, S L"l (t) il.r1,- g rS.: L- L.-a t,I
J. u+ r,q,-nsJl 

",, 
+!1 .rJ:sll 3,!riX ill,r B . Lri! ,;!Jr"r*+.ll J'....aJ-:ll

)lJrrl e-U;,, ll.li':-L oJ.rL'll o!.4 ;-13-5 .rL'-l ;.,J.=,.;-:Jl ^+-L-Jl u6lc;ll
. (Least square technique) rL-.1 u-t-l Jt ,,Jo!yll

.il>) l-6*a 'ul 
,ispJ)i.; (P9 L.p!l t6, u;':-,,:ill ! rLrll Jl i.. .rrL L.l

- ;:Lill . -.r*.-;Jl ,llt , +",J i:lrJl-hill Ji.-,-hL-.- fr J-!-i (J-Jl 4-{-i+c e !' - 
ulJl :i+.sl ,r-r-. -rl ;LdJt

(r ) JrJ:

i-lrJl E &;-.l;iJl &;.r:X A.:$+J|J i,5L;iJl ote rl ,,;+-

a..i!url9 Gi$Jl

)tS Sandy loamg a->-Jl .lr,a 6l 
"* #./t J'r 4-:l (\ ) l9.r5Jt ;r- Jis\

i-t-r.rji jXl 0.ilri"lL.,jll dry,.ai. +..r. d,Slr.a-l_rJl 3 &,i.Ji.iJl &+J:ll
&J"ll 6l t ^,.3,Zorvo (2) Lr:ll g L"rJ. Z\VJ\ o (1) C jll 0 .!rls ep i*Hl e"*,r

&+ &.,;r3- l:Ilr 4r*.S i.r! je rt-!l ,J.t a;.li fJ+ J Fqr.J.. JJ# JL-iJl r;!1 3..r

4"*in &$Jl 6.lb\ r .tq*r.:rrbtl !,6lFll Li,i & A; .;,Jl .J/l Ait;!.113- L
Aer .i.': ^ &U{l A-}. r.r3 ,j!.pSJt JJ,^.J,:J|J ii ,;'ll 6.ltll, f--*+1, f*XJl ..-; 6l

Gupta, J.P., J.K. Aggrawal, "Soii physical properties and nitrogen .Y 
mineralization as affected by benionite," Aggrochimica Vol. 24, (1980), pp.
416-423. (Cited in Soil and Feri., Vol. 44, (1981),. This reference will be referred
to later as: Gupta, J.P., J.K. Aggrawal, "Soil physical properties...,"

_ \ \ t-

Soil Sand Silt Clay Prl Orsanic Cypsun Lnne
!{at t er

% /"

1

2

73,?O 9.75 lr.lS

86.54 7.68 5,7!] 2.80 7.3

o" 25 0.12 !4.1

o.2c o.1o L2,2



i.!l"tll rL,ir-l LL,i-lr iJljl L.rI, +.rLJl o-iJJl .i+ Je L-r":,ll ol-J:,.rlaii:

rii i.-lrJl g LJill L Frll JlrJl 
"jt 

,{.Sll Ja-.ill Ll .&.i.ill y-(.J 1:.1)ii
.rLaJJ 1-)1' .1, t ' .1J ' &l:, ': rl ;-.}.){,t-/''r-J.- r\1.11A',Y.)AY:':1,

.Jlill & fliiXl ;Lili-9 .;-ljJl .rLils-J . C,Jl 6. J".i,-l'

l!-iJl .r-j .o*ltl;1l A.iUSll & L ,"arJl 6J*"J e} r:f- t (r) Jrr:-Lt i_,:r::
i-iL:slr u;ii Jt .5rl a;L;Yt 6p,..o EJtij ;.l.j"->u (r) Jr.Jr 0 e;+r "-it,a--xt
6l ep.a; r:,*tt a+lt".i:.*: ;*+.rll EIS 3J AJ F JI .rly'l gl5.:1 ef+t cnr-it-EJl

'i* / p. t.,oA;r" (t) q jll 0 LguaJl ijLl$! r[i IAJYo Jl A.it;Xl ('ri..r 6JLj
. j>lr.r.lt iiL r.:,6Lalt .rr^...r1r-/ra(\rYr.\rYt,\rtt) Jl ajrGll iJ-.| -t
.r. *rrtlill UBSrI o;i..:l .lii 6r;11 Lill 0 t-l .JlJill & fu-i1l c,Li-ti..r:
ajr': < rl d (J.tij.rl 'jsl Olr tt* / p.- 1 

trrv . \r rr . \ .) t Y) J I Yt- 
/ + \r ol

1'ry(Hafez)jLr 6. Jf;r l$J &+rill r':r<rJ lli;ll oLll; pl-rn L;lS qgtE-lt

;pleJl r:Lili" ,-.!Sl Lgtlill iitlsll .iii Jl 6JF ptiiXt our;* 6l J;Y ex>

e- 6+ 4ir^tLll a-ilsll, ;i! & L .&lr JbIr }i- L !L, iJ.,r LJiu kiiur'1 .
a-[j 

"l 
e1- 1"y(Awad) .rlj'r9 .1";(Adams) .r*r1: .r' 1(o"s et at)d)t; ,.1'r

. A.1Sll ;...ulJ t6itr..-;;o!.19 1.,:.E tl L.;ll .iLi.r.rlj ll .rr'rr L.2oLEJl iiliSll

.rr 6g.tt rr+lrrdl +,.Fl ufr L .;Jl ; ly'l ri-:L e+ ( t ) $JiJl
Eir L.!t A-;;:b Jl A--JL L Jr^f l Altc otir>i .r9. 9 J;)L */lo>!l JJsill
. a +Jill trl<..J a-iuYl 6r,*. iJLJi .rl.r; a:l C,.',4i r"&ll .rly'l iiL;l 6F.'*t
ii.ii.r / j 'r\ YY ,.r.o .rl.5l C,s .r-lrJl iitili. llJti-L .-. I - !.rl1r .lsl ;11
Lrll d L"t.(1) Lil d ZArYo csJiJtl Ji. i.r.!,i / i- YJ\VV Jl liirr ; r.l a-.,1L! - I

rlgr 6. j'ii I J^J e-iriJ / t- rrv^o J I LiriJ / i- . rY o Y as Jl Jjl diLi (,r-i!l
Jlqr;. oLil; iiL;l Jb s5jlr)J.,,*Jl ,-L.-rfl 3 iJi j la.J &p,1rry(Awad)

Jl$LiJl .in Ji.,it ,S.t- rr*.r' uF,arll iJLrjl 8.rL!l +rjJ,a-r..Jt iilG..A LJj
. t. t - LL.I r 

6 9<r cu:J kri ..,J:'.

Hafez, A.A.R., "Comparative change in soil physical properties induced by a Yl

mixture of manure from various domestic animals," Soil Sci. Vol. 118, No. 1,

(1974), pp. 53-59.

Das, B., D.R. Panda and T.D. Biswas, "Effect of fertilizers...," 'r'
Adams, W.A., "Effect of organic matter on thebulk density and partial density .rr
of eome uncultivated podzolic soils," J. Soil Sci., Vol. 24, (1973), pp' 10'17.

Awad, M.M., "Effect of organic amendments...,"

Awad, M.M., "Effect of organic amendments..,,"
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1
\
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j
I
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4
_f

!j
1

l.14

(r ) Jrr:

'f / f UtCJt .Gl-!5ll & L Gnl .rl9ll ,:53i"..9 3j:;iL

Meaue having different letters are eignificautly different
at OrOl level according to revieed LSD.

I

I

So i!. Organic mat ter Orgaaic natter 1eve1
Contt"ol ,r2.75 7,5.5O tr$.'19

7

Artie.lcial organic
man ur e

Pou].try manure

Sheep manure

1..5 8g 1.56fg 7.47eG !.44cde

1.5 8g L.44cde 1.4Ocde 7.24a

1.5 8g 1.56bc 1.3oab 1.23a

2

Artificial. organic
maEurg

PouJ.try,nanure

theep rnaaure

1.599 1.46de 1.4scde 1.4scde

1.5 9g L.47ef L.44cde 1.43cde

1.59g 1.44cde t"42cde 1.57bctt
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(r) Jrr:
F)l,iij ;t.a-rt J,r.Jl

I

I

ra Sigaificaat differeace et O.O1 J.eveJ.

r Si,gnif icant differeDce at OoO6 J'evel
a. c. No sJ.gnJ.f.i.c.Dt diftercace

Factor Plant dry
matter
gml pot

Soi.l bulk
deusity
gm7 c,ng

I'late r holding
capacity

Soi]- hydr aulic
conductivity
crn,/nin

Soil
Organ.ic mat ter
Orgaaic at ter
1eve1
Soil I Org. rnat t.
Soit I Or g. rnatto
1eve1
Org. matt. I Org.
natt. 10ve1
So11 X Or g. m.tt.
I Org. nratt. Level
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II

IlrSo
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l*Jl s.L;l .-. Lll (\ 1 
^)r"iLll 

JJ,.JI ,,"j. o*Lll J.l=-Il .:L*IJJ

Jt &t+:,_,at+tl EUI g rJLj Jl 6i a-iuYl 6J,:,.,. irtlj,11 .b-\ 4ni.pJl t : t <

aj5lJr-ll JLlrll 3 i,aLi"J.a-.Lrl C-iX i.-Jl+ i"+ 4:..aBll a.L. +,iJ ,4i .l4ll
ctll ;rt-.; JuLs i-iL..rl (lji,,,..8Jt-.,J? L ,L.)X a.r- Fl LJI .r1.9: &p , iJ..}L3-jl,

&lJt+,j lJrr(2) ia.tt ,j9u"jSl (1) L Jl 0 ,,AHl rul 6!.ol;Jl;-rt!l
!!l.c i3)Lc aj,-. 9 ti;Y il 1r"1. grl Q $3 Jy 6. gii,, t.ra9.1.3S.l l+.t".,It ;r" t-rt9:.'=..
4-"ii &J5ll ".ls\ 

U"S .L$JL t{-BLi6>lJ itLll dr. 4i-Ill 6F*" &" A: ajJLfl

;..o at-c.,'pleJl ol.i.li,- i-iEL $lS !$.,;:Jl l l I < d irl;ll cLJ! i.rQ;.[-cl 61lr-l

cul ,al.^: ^; & 4i ,,a,Jl 6.rul iJG ll .1n: .ri Sr!./l aii cll .Alt;Xl sl+ ,j-,-.
J;5, L" li+.LrLrtillirsrl i.rtl; *ltlle .q!l olra;: i.rl1; lle qr"bll ir;-J
i.tljj 

"il 
rSi +- (n1rr*Sll a5Ll-lt 5.r!! an:l-t rS:-.lrr+-{Jl J!.,arll iJtiii

a-,..ilL l-l . r:,L"LJl 3- gi$ i.r!;3 .J. - r:ll ;"...,* Jl 6-..lr *.$l9rJ-"dl *,..a,!l
lrls d L{:lj Jl*", iiEfl a3 3;urJl .rl3J.l.p:- tl 

"!tJS},1 
4.iU A!!"1*ll cjt j}"jJl

ai"9.oul6..;"i.Jl ej,:.11jtsJl ajll .r*.e.rJl (1) &+Jl !g e;r lrAr,df+jnl
a:.)$- o! 3:-fl C.sl &i.Jjll lrK d Ar J;,ll .rl3ll iiL;L -ilsJl iull Erlj Jis)/t:

ir" J;iI (1) Lrrl 6 i-LLLll c:trr ,,)l-r.AJ.*II *1t".!r.er A.irlill il"t -" C-
;al,rtu:,,nr,.rgJl ,Ul 6Jtjj Jl6-.; $ lj4,.:r-trll CJ-+J (4 !.fJl g ^r ^r
g Jl-s..ll 69ll E.r!; 6l.ta->t" a-"i: ,13"+lt .xr ,.r*Ftr ,_*ll i.;;.r11./ oQiill
ei-fl e. r:)ti. tliaiJlj ;rsl9.rJl oLili* ail;L .!Sl c;tS lo;0. r lY.rvo 6:':*ll
;;leJl oGB.f i.-ll. i.^.B,J ZorYo arji-Il 3 r;i+ {jS!.;*+rjll r .l l< 0
alL'.ll ..s. -l..xll i_-..r .6.l.l:'rll .ll,.rE .ll L ;ll -.^l-- irL',,.l1 r-- rj li-a.
I v-. v Y, v L- . -.v.a.J-

.1.,! ;r" A;Jl-r"alr,ll, ,Ul 4i.S LHit Jl dt:lt r5.& L" llrj L.;Jl ,33Li.re 6-,i.s-Jl

6J:.Jil li.. r:. s$. J;.r,Cl ,1,-aJl 6 8{itl .4li JSjJ L-"J , gv1o3-n.: i-Li3 c,r ,.: ll

.rE1b O-bJl r:LibiiEL

Pual, W. tJnger, "Relationships between water retention, texture, density and
organic matter content of west and sttuth Centrai Texas soils," Miscellaneous
Pubiication, (19?5), pp. 1-20.

Gupta, J.P., R.K. Aggrawal, "Soil physical properties....,"

Gupta, S.C., R.H. Dowdv and W.E. Larson, "Hydraulic and therrna1...,"

Anderson. W.B. and W.D. Kemper. "Corn growth as affected by aggregate
stability, soil temperature and soil moisture," Agron. J., Vol. 56, (1974), pp. 453'
156.
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iJL"Lll ..t- J- LLi-lr lLrl LJrJI i--.rtrl r-ldl J.n F i.u;srl ,rt!:rl2-:'6

,Ul ;Sp LuJo & L 1;rJl .rly'l ejG! 6Ji.."J L3i Jr;*-JL L"l

1,r1(Kostiakov) . ir<l";..y< U.rlo.") .-iUtl olrt - &tt; 6.r.3 q,;Jl l-"+ Jn!

"lr 
1r'y(Putip) .re.sll 1,.: )l,l -+{i alJu-i ,('1)(PhiliP) ;j.sll e.,5$ t+{r'i iJ:l-r9

;-.i .rl Ltc 6.1ya. r l-}l1 e*- (v) & 'ill d ds;'. L{jLi a--..,FJl rl':t'Jl
6Jr nL d: d.ll ,r$l LiUl 6Ji".- 3.,1i)i JIJF (RMSI) Residual mean square

a:f+ jll 11l<:., aj)lill iLt -" e. ajJl.j - .lA)\ o 6t:.-Jl.$+ 1r> e-r;13 6;l a.!l
rl/J Ul;ll 6Ji,.,.6JUj il & JJ. linJ . irJstll L !,irJl J.e-rl gl5;1 S-+tl
ajJE &1"1 .4..*r+ll oUl. l 6,.ilif l oYrL,-.!1LIe-: a-$ J! cr$* {.i };'rJl
RMSI a-.r Jl 4-ii J,.r.rJl ;r..L>)u u:U 8)JSIU .,;till .:X.rt-" r!+LL'l a-'l;jl
tlrl e....b !+!l LilSi .re.sJl $!e:+fi a.l.rlr. tl$.:-L JS": t-" J.gl OrS-

i:r.-,.r.l illJl iruYt 're.ta;, p.r1l & L$iJl L j..arJl oLiL;Yl 6L qj""""l

. i.r<lJ':--r< aJJU-.llrx-l J:. L"l '1,,y ,q,,;,-1.! '* cll.rS o.r-.9 6;.J13 (19 s) t*trj
.d,rr:- r.6rll :+{i *l.rLr- pl.rri-L I ( t 1: e6 ajJ[L [F ,',rS RMS I ;-"'i ,U

aj^>lt L+!l i1; J- ! *'ll .rlert .s;i,...5 e'.-ce:.;i- L ir+t (a) Jr.+-tt
te..r. cgrllr L;dl p*2 g.^; ,t1l i5.;- JIl3 d?pl L{i r e : -'r "ill9 (Pv)

&"iJlr,+.i.SlJ- J.1,,;(Onstad et al) o!)l-.-i3 '': ""'91 
"!.,,-! 

J-- (Fiuable porosity)

crJl fi:"Jll6ill Ji- i--i.;'r.-o,1-o c,.r>.9 ta-:l e,.--- 9,1rr1(BrakensiekandOnstad)

je-e5 (Accumulative infiltration) udl'ill ,LJ,r+.5J! ;i.rll ,*.: Li)i-'ll L i -r:
ijl;Xl 6ri-,. .rt5; (Pv) a-",i Jl!-y, J (\x/etting front) qFt e-+ 0 JJ5JI 4{+"

o! r:Jl 6*+l,..pl5.rll otili- pl.ri:-L cJ,o- 6Jlii &1 ..119 ',rr:t.;Jl t': t <,'9

.;pl3Jl o$.!; plJri-t Jl4 jit'-ll ,ul rJLj C' uilif ri li'6J

Kostiakov, A.N., "On the dynamics of the coef6cient...,"

Philip, J.R., "The theory of infrltration:...,"
Philip, J.R., "Theory of infrltration...,"
Fahad, A.A., L.N. Mielke, A.D. Flowerdy and D. Swartzendrwber, "Soil
physical properties as affected by soybeans and other cropping sequences,"
Soil Sci. Soc. Amer. J., Vol. 46, (1982), pp. 377-381.

Ghosh, R.K., "A note on infrltration equaiton," Soil Sci. Vol. 136, (1983), pp.
38&338.

Onstad, C.A. Olson and L.R. Stone, "An infiltration model tested with
monolith moisture measurements," Soil fti., Vol. 116, (1973), pp. 13-17.

Brakensiek, D.I. and C.A. Onstad, "Parameter estimation of the green and
Ampt infrltration equation," Water Res., Vol. 13, (1977), pp. 100S1012.
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(i)Jr.r:

t--". / j q,.{rlr-,+.ell J.,.Jll Jlc L F -Jl .rl3f l 6j::.-^9 6j; rlL

So i1 Organic mat ter Orgaaic natter level
Qoot,r ol /"2 .7 5 '46 .5O %8 .26

L

Artiflcia]' organic
matrurG

Poultry narruro

Sheep rranur e

O.12a O.14ab O.23abc Or59gh

O.Lza o.14Eb o. ugatef 2.18,

Oe12a O.2Oab Oo2Sbcd O.52f,8

2

Artl'ficJ.al. organic
Il[ufe
Poul.tfy manure

Sheep naaure

O.g6cde O.6Eh:l. O.7 6L O.83t

O.35cde O.46etg O c77I t'.78lr

O.35cde O.38det O.41def O.76i

[eara havi!8 diff,ereot lotters are Bignific.EtJ.y ditfertnt
at OoO1 ].eve1 according to revieed LSD.



;iL"tll rtnl! i,t..:-J i.Lrl ;-_iU;-+Jll _- r:.1 _;,i J-.:J--fl :Li.lll;'6

(')&"+

-iLJl d,!t u.Li & L J:. a.-.:sJ.i15lt eul & L ,:,ll Jlj,tl crJi*r 3Jj r:.jL
q-il

Soil OrSa,lic f,atter Organic matter'l€ve1
ControL A2.75 U5.5O lA.25

R.LSD for

1

lr tj,f acr-ar o!8rn1c

Poult.y nEau!o

7.25 7.7 6 4.91 9.5X

'1 .26 8. E8 9.43 10.54

7 "26 8.78 9.O5 9.95

2

A.tifl-c.tal orSaatc

Poult"y lrraur€

Sh6eD 'tarll.o

5.11 6.47 6.93 7.!9

5.11 6.76 ?,L7 7.59

5.11 6.54 2.O2 2.52

Soil. 1

So1l 2

B. LSD for .toj'r X
0!a. 'natt. 1ev.r
at G.O6

7.26t)D 8.478 9.128 10, OOG

5.11A 6.598 7.O4C 7.48D

o.40

8.7 7a

6.55b

Artif,i.ci.l. or8.nl"c

Poul"try lll.nure

R.-LSD tor 0.a.
nett. r 0rg. nett.
leve]' at O.O5

6.1aA 7.111 7.929D A.5 6D

6.18A 7.82CD E.50D 9.218

6.186 7.66C 8.O2CD 8.66D
o.52

7.59 a

7.aAc

7.63 b

o.24

Or8. m.tt. 1ove].
R. ISD fo! O!a.
.tt. 16ve1 at O.Ol

6.18c 7.53b 8.O8c 6.74d

o. xo

llasra hrv18g 61ff€e€at aiaLr lett6.s, capital Letter! are sl-ga-
tficartly differort sr O.O1, O.OS ].eveLs resp€ctively accordirg
to rovlaed LOD.



!Lr6J, J,a rt -i,l ,{".L JrlJ (\1^^)J.:l,ll J,ell .,:b oslsJl .:IJl ,oLlJ

(r ) JrJ+

,=*-l 7p:i.ut ^t-tl r:t+l -il+Jt nrrll ;l-. L drjt .rt3lt ar:....r g3:;31:

U€aE6 irvllS dl.fferoat rir11 1ettar., cdI,l.tal lettera a.. .18n1fLcr3tly
lu,tfor.lt at O.O1, O.O5 lcvea! .cal,Gct1v.1y .ccordl,lt to r.vlaad LSD.

SoiI Organic m.tter OrAaric,natter leve1
Conlror tr2.75 15.50 ia.26

f,ar! R.IsD
for o!9.
o.o6

1

artlficial organic

Poultry lraaur6

Sieep lnuaa

?4.27 a4,20 95.LE 102.51

7.l.2L 92.O2 1O9.41 79.11

74.21 88.d{ 1al.06 1O9.12

tt.6Zr

2

Aatificie,. o!aaric

Poultry naaure

Sbeep lratrur.o

6t.r1 ?6.22 A4.18 98.35

63.21 8 5.95 98.18 72.52

69.2r. 80.5() Lor.za 94.r.4

8r.22b

Ar!ifj.cir1 orSaaic

Poultry.anure

Sb€eg narure

R. LSD fo. O!a.
!'r!rt. I 0!9i r!tt.
level !t O.O5

66,71a 80.2labc aO.18cd lOO.2Edo

58.71. E8.97cd tOS.79ef 75.91.b

48.?fi, a4.47bc 11{.17f 9E.65ds

12.30

84.841

84.3rrl

9L{9C

4.79

OrSraic nattc"
lovg].

a.LSD for ora.
l!r6tt. l.sve], at
o.o1

6t.71r 8{.55b lor.71d 91.61c

5.48
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Soil OrSanic
matter

Orgrtlic
matter
love1

M11p-!19::ere-!e:--3!31:c-!!:9s:!e:!-!s:--------!9s!tslev-Is:------
S I n$SI S I 8.,^ RMSI a c nusr

cm/,nir* cn/roir cmz crn/ntat cn7,ni.n cn/,ail' cm2 cm/miac 
"^2

1

Artiftct.I
orgallc
maoure

6.2 5

5,50
2.76
Coat sg1

2.E49 0.333 0.716 1.405 L25l Or120 0.049 2.468 0.707 1.300
t.27N O.Lg6 O.O4O 1.6Od -OrO85 OrO28 O.OOE 1.532 Or55O 0.267

L.28? O.O43 0.006 1,461 -0.061 0.014 0.OO1 1.417 0.507 0.047
1.o92 0.o85 0.010 1.ro4 -0.o45 0.o17 0.oo3 1.291 0.530 0.o92

Pou],try
ianule

8.2 5

s.50
2.?5
Co!troI

4.t92 L.824 O.2@ 4.720 1.628 O.Or5 0.195 5.710 0.762 L.371
3.646 0.145 0.048 3.502 0.35' -o.o27 0.029 3.s52 0.569 0.095

2.85? 0.026 O.o29 S.256 -or215 O.OJ2 O.OO1 5.o47 0.487 O.O7O

1ro92 0.089 o.o10 1.304 -o.o4g o.o17 0.oo3 1.291 0.530 0.099

Sheep

maaul9

8.95
5.50
2.7 5

CgDtro].

6.0O9 -O.2gO O.674 8.141 -1.058 0.156 0.115 7.160 0.385 ().596

5.u71 0.118 0.021 5.078 0.11C o.oo1 0.o33 31298 0.523 0.105

2.732 0.158 O.1O! 3.115 O.574 -O.O59 O.O1t 2.704 0.581 O.Ost

1.092 0.oE5 u.o10 1.504 -o.o4c o.o17 oiool 1.291 0.500 0.093

Avesage 0.156 0.037 0.343

r RIISI - Rosidual tneaa gquare o! I --al
w.1ue of I- I. i-6 tb6 fl,tted

(Ii-It)'/D-ncr nhe.o Il i,o the itb experineatal
1uo of l, . n la the lllt|tbor of (I-t) dat. poilte

aod Dc is the Dulrbea gf Palameteir iB the fittod equatlon.
it
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matter
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Pbi]-i9 tHo-term Eq. Philip thaee-tertn 8q. Ko6tia&.ov Iiq.

I A SDiSI S A B RMSI a .c RtrSI
cm/mia* cnr/rnj-n cn' cm/m;.n+ cm/mia "^1^tL/ 

2 
" 

2 cnrlninc .2

Art ifl cial
orgaDic
nanut\e

4.25
5. so

2.75
Contro]"

2.649 0.598 0.009 2.763 0.530 0.009 0.OO7 5.286 0.651 0.863
2.tr19 0.558 0.OO8 2.496 0.46e O.O14 0.OO5 

'.863 
0.668 0.568

2.066 0.457 0.O4L 2.479 0.246 0.028 0.021 2.716 0.620 1.049
1.688 0.282 0.OO5 1.?88 00222 0.008 0.OO4 1.958 0.634 0.141

Poultry
mtDule

8.2 5

5.50
2.25
CoDtrol

7.1r,2 L.570 0.755 5.873 9.670 -O.1,46 0.175 8.O54 0.704 ().O82

4.347 0.322 0.027 4.648 0.141 0.024 0.011 4.661 0.568 0.311
4.583 0.OO1 0.051 4.307 ().045 -O.OO5 0.053 4.087 0.550 0.202
10688 0.282 0.OO5 1.788 0c222 0.OO8 0.OO4 1.9SE O.634 0.141

Sheep

ltaDure

8.9 5

5.50
2.26
Coatrol'

g.Eo8 0.373 0.017 4.080 0.310 0.023 0.OO5 4.1.88 0.584 0.4U3
3t467 0.135 0.O40 3.123 0.339 -O.O27 0.O2L 5.374 0.565 0.Or4
cr158 0.074 0.oo8 3.019 0.157 -O.O11 0.006 3.154 0.537 0.OO5

1.6E8 0.2E2 0.OO5 1.788 0.222 0.008 0.OO4 1.9t8 0.6t4 0.141

Av6raBe o,81 0.016 0.52 8
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So i1 Organic matter Organic mattea levoJ.
Coatrol f2.75 15r50 *8.25

1"

lrtifici.e]" orgaaic

manure

Poultry manure

Sbeep manure

O.UOab O.31abc O.36efgh O.42Li

OnSOab O.36efgh Or 59bi O.45j

O.SOab O.360f8h (,.39h1 O.42Lj

2

Artifici.aJ' organlc
maauae

Poultsy maouro

Sbsep nanure

O.28a O.XOab OoC4cdef 0. gEah

O.98a O.34cdef O.tghi O.5Ok

O.3Ea OoSSbcde Oo gsilef,g O.37fgh

f,eene hav.lag dl.ffere,lt lettors arc cignif,icaat]'y dl.fferolt
at OoOl 1eval accordturg to revieed LsD.
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