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ABSTRACT. This study was conducted to investigate the combined effect 
of soil gel-conditioner (Aquasorb) addition to calcareous sandy soil 
(Typic Torripsamments) and irrigation water qualities under diffen:,nt 
water requirements. The soil gel-conditioner was added to the soil 
surface (0-0.06 m) at the rates (C): 0.0, 0.3, 0.6 and 0 .9% (on dry 
weight basis). Natural irrigation waters having different qualities 
(ECw): 0.45, 3.10, and 6.25 dS m- I were used at three irrigation levels 
(lL): 40,60, and 80% of evaporation from free water surface (Ev). The 
effect of ECw on the relative water absorption capacity (RWAC) was 
determined. The gravimetric soil water content a field capacity (WFc), 
and at permanent wilting point (Wpw) were determined and the 
available water (WAW) was calculated. Soil expansion and bulk 
density (Db) were also determined . In addition , the volumetric soil 
water (8) and salinity (ECs; for extract of I soil: 2.5 water) profiles 
were evaluated. 

The RWAC was exponentially decreased with increase of ECw' 

Although, the gravimetric soil water contents at field capacity, 
permanent wilting point and available water were significantly 
increased with increase of C, they were significantly decreased with 
increase of ECw' These relationships were illustrated exponentially 
with r > 0.910. Although the soil surface layer expansion was 
increased due to the increase of C, it was clearly decreased with 
increased of ECw' This expansion resulted in peculiar bulk densities 
for surface layer. The Db decreased as C increased, but the rate of 
decrease was reduced with increase of ECw. A linear relationship 
between Db, C and ECw was obtained with r =0.968. 

In general, it was found that the volumetric soil water content of 
sandy soil profiles increased with increase of C especially at the 
treated surface layer, and increased with increase of ECw' Increasing 
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of IL resulted in an increase of soil water content at treated surface 
layer. The ECs values at treated surface layer significantly increased 
by increase of C and ECw ' The ECs of treated surface layer was 
increased with increase of IL with the exception of 80% where ECs 
was lower than that at 60% irrigation level. Generally, the irrigation 
water quality should be considered in the selection and management of 
soil gel-conditioners beside their rate of addition. 
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~~ d.9W)11 u'J.h.A ~J ul:-'JJ.r-J1 ~Ll.IJ' ~I..ul Jy,.lll ~J 
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lj..,1)1 LS~I ,-:-,L>-~ ..:....o~IJ ' ~~ J5 u-.a (J...)~ ~ soil cores 

. 0~1~~~WI~~I-rLJ Js­

~~~ ~WI~J ~WI ~;ll-lj)Ilj..,1)1 LS~I.r.JZ ~W' 

.rL:S , 0 • • J' (Field capacity, FC, ~I ~I) J~~N , · ~ 
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. ulJ~ ~~~ ~~ LSy.iJ' (Richards 1948) . . 
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y~ ~~)'I~I~:r 4. . <) absorption capacity (RWAC) 
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~I ~L.a:.o)'1 ~I~ l?)1 o~ ~y ~b (\ ) ~I~Y.. 

~~I ~?I0--J Relative water absorption capacity (RWAC) y~ 
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• 0IjN\~~ J-a15 iY) ~\ ~;)~ld:-\ 0j}I~LJ~,: i·· ~ 
,-?~...J i / Y Q !~', ~ 0 =EC) V, ~ =pH .k.;.tll Ih ~ 0i.A;:-)• 

) .,. i 0) ~, A)~ Ca++ ) K+ ) Na+ : ~L:J\ ~LU\ u~~L.SJ\ ~ 

. J\p\~,?/V~'" i 

1·(~I ••- .1. ~~~ , t" o~u~ .~":}.:; L.:>\ .U- .. ~r '-T • •. '-?). • Y ).,r) 
~.r-l\ &.J\ ~ ~1)yLl ~1~1..ljL..J\ 0)1 o~:i..>-.,L ~ ~)\:>.;1\ 0.M. .. 
(M.A.W.:i..>-.,JlI ~l>- Jl4Lro ~ lo 0)1 o~ ~ 0~ ~I) ~~y-JI. . 
015 ~. ~\~l~ ol).1 oh ~~..l9) 1984, and AI-Omran 1987) 

: ~L::JI ~\~ ECw ~~~\~pI (.f"L...i ~ 4-:->-."L .1.......~ 

~ Ji ~y Jly> \II Lr' J\.:..!.?L ~~ J .la.4.i '!.?JWlo.,l.;W ~1Y' l,. 0,¥1 ~t.?J~1 r--~I "s~ Jl- \ 
. ) r-' .:illl .......~ J,i Lr' 
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(f) ..jl.:!:-I .Jj}1 ifU ~~I~ S,P 
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~ 4. ')JL}-I ~)Iu~ O).L9 0i~.b- ~.r.-1.;11 uL.I)JJI~.) 

(Hussain et ai. ,-?)I F-lo J ~I..ul C~~I ~ o.)Lj CO ~ F-UI d'l..a..:.ol 

~L::....:..JI u..L51 ..LiJ J 1992, AI-Darby et ai. 1990, AI-Darby et at. 1993) 

F-UI ~ 01 AI-Darby et at. , ~ ~r • 0Jy>-TJ --r.J..u1 j;j,y ~~I 

Ih ~J' 0\).1 ~~ o.)L;j, ~~~I ~)\ u~ J.:-9,y ~I 

. ~~I oL:-l\ (SAR) iy..)raJ1~~.)1~~ o.)Lj ~~~UI 

u\.:....::....o il~l~ '-?) o~ ~Y)~)fl J 1>-\'1 ,-?)J~I,y ~t; 1-4JJ 

J ~l> o)~~ IhJ' ~rU JLlI LSpl o')Gj ~~~~I ~?I 

Jl ~p LS)I o~ ~ 0~ ~IJ ~.)~I ~rJI &J.I ~ ~~I Jkl:.ll. . 
u'J.h.-o o.)Lj ~ It. (M.A.W. 1984, and AI-Orman 1987) ~}JI ~~ 

. ~I))I ~LJI CL:;ll!) J::-l,y ~ '-?) 

~r-ll ~~LPl u'J..LJ..:l?1 ~UI~ Jl ~I)..ul oh ..j~J 
~L. u~~l J..b ,.) LS)I o~ ~YJ (Aquasorb) ~)j--"1.,51 ~~I. . . 

. ~)I ~?I ~I..,.>-~~~~ 

• Typic Torripsamments ~~ ~) ~; ~I)JJI oh J ~..L~.;:.•....i 

4-:-.0 ~~ • ~.).,.-..11 ~rJ\ OlJ.I J Wl..!JI ~.,J:.I ~.)1 ~)1 Ji 
~~~ ~I))I ~~~).7"j-4 (i" r-,) l:h-l l ~I~\,y 

~L_l\. (i i 'ri Jyb.1>- • or i'r 0 ~f.1>-) ~IJ.~ ~I))I ~)WIJ 

<0~~~,y U)YO ~'l;\~ ~?\ ~ ~.19J' ~.).,.-..1\ ~rJ\ 
(' )JJ~I ~~)IJ ~~IJ ~~j-;A.lI ~\~\ J..AZ ~~ ,yJ • r r 

. (Klute et at. 1986) ~~I J)J~ ~~J 

-n­
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~I ~I..) .....rJ.l EC J I <r ~Ij .ti l.,?)1 <.Sy...... ;~\"j .J\LS, C ;~l:jJs 

<r J-ii ECsJI ~ -:...,.;LS ~ Ev JI <f //1' l.,?J <.Sy......I~ ~ u-J\., a.WI 

~ JL,..:&-'YI ....... <.S)I.L,..o ~Y l>-1 ~L~J. /1' <.SJ <.S.,:-l ~I-!.Ll; 


. u-JloL..:.IJ....... ..,..;~J!, ~~I ...?I..:..>~;)~IJJ~I 


: L...illl 

~) ~; ~~~I ~.rJI.;sU1 ~ ~\))I ~)l1 ul~ ~rll ~0~ 
cJ-o ~L:;10~ ~ o~l>-,J. (Bashour et al. 1983) ~~y.a>- ul~ ~f. 

~ II~ j; lA::..->)' I ~~)..G .j,• .a I~:r:- ..:Ll ~ c:--.r.. J.9,J ~~,;J I oh 

ul:-S 01ili Jl '-?~j: l! ~ uljL:-:JI ),J~ ~ (fI~ ~klJ .1yAll ~pO,J 

)lj..1 tL:.l1 J.1 ~ ub~1 oh 0.1.>- ~lQ..:j,J. o~)lI,J ,-?)I ol.:--o:f 02 
. .;sUI ~,J); J ~UI..:Ll~ cJ-o ~Ld:-I,J 

0)J.9 o~Lj ~ ~.i ,,)"Y~·I uWI 0i uL..I)J.J1 :f ~..uJ1 uRi 

.NI:f~,J ~ Jlli ~~I J..u,.,:f~,J ~u~ j;~)'1 ~ ~.rJI 

(AI-Jaloud 1987, AI-Omran et al. ~.h.4::.J1 ~lll ~ :f~; Jl:.l~,J ~Irll 

uL.:...........JI UW1 '-?~j-:. 1988, AI-Darby et al. 1992, EI-Shafei et al. 1994) 

0i Miller' 1\ VI\ ~ ~,J ~ ~,;JI t~l,J ~J..i Jl4-° .0. 6 : 4"0~1 
~.,r; :f JU Jl:.l~,J ~rll t~l:f ~Ij J.i Super sluper ~.r.~ ~ 

, 1\ 1\ • ~ 0,Jy->\,J Cr-. . ;, ~,J aJ~ (.r4 ~I~,J . 4J')\..>. ~UI 
J.L,. ~Ij PAM .r;Jr.J1 J~~,;JI ~ J-) ~ .!,ji Shainberg et al.A 

~ 0,J?\,J u=Q6 ,OA ~,J J.i,J. ~W\ d ~,;J~ 4..;)L.k ~L-.....oi 4.J~ ~,r-:JI 

~rll ~~1:f ~Ij (~) 0~\ ~,;JI ~ 0i Mustafa et al. , I\AA 

~ ~ II I 4.J.)Wl.J ~,;1J ~U \ J 1..r>-1 ~ i L-..ll ; jlI )UJI .b.....~ (.r4 J5 ~,J 
~~1 J1 u~i 40')~I ~,;JI u~ .ijW10i ~,J J.9,J. ~)\ ~.rJI 
~I UWl J.h..A o~~~ ~b~ ~~)'llh 0i,J ~ ~.rJJ ~~WI.ijl!5:J1 

(EI-Shafei et al. 1994) 0~1 
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~y-- ~I~L:- - ~0)1~ - ~..rfl i~~ 
4;~r-fl ~.r1I.;:(W/-) ) to) ~lUl-(r t i·)~. if 

L.i-=;~I ~?I ~ oW! J..L...A""';i.; ~ ..)!4.....IJ..uI • .i..."';..y.;: ~I 
~ ~?I.!l}--~ (Typic Torripsamments) ...,.r.:-"'-:1--J ~?'-:"'Jr-I.,51 

..)[ c.i-='~I ~I~i . ~L,.::-..o';";L.o .:-~l,.:>IJ ~yJl ~~J'l,-o rl..l>..:.....j 

/", '\J" I J ' , r J~: (C).:-\'........,~?ICr'(r·' "-')~I~I 
(ECw) w.:.;... ~y d~~-sJ'~ C-.o..l>..:.....IJ' ~?J "';l:l;-10j)I...,..L.i ~ 
J ,. J f· : (IU ~J .:-1.....,.:..--0 ~ -!.l.I~J r / ~~ 1, yo J r, \ . J '. f 0 : 

oJ.J...J...,u. ~)I.L,..o ~y ~i.;.r!..lA..; r-'J' <E) ;-.Lo e:L if'~I if' l.A· 
.....rJ.l Jj.,J1 <j.}o)1 -S~IJ' (RWAc) .lll V""l...,...;..!~ ~I ~?I ~ 
,(WAW) ~I.UIJ <wwp) ~1.l.l1 Jy'.lJI.uu.;J (WFC ) ~I ~1..L:s­

~IJ ..r.}o)1 C:'jrJl ~ r-' W . (Db) ~.r"U;JI4=->l!SJ ~..r-ll ~..k.C ~.i5J 

....-.rJ1 t.lW.j (.L.o Y, 0 : ....; \ ~ \ ECs) 

.L,......,? ECw.J1 o~L..j e:: ~i~I jj RWAC.JI r-J 0\ 1tL:;j1.:-~i 
Jy,.lJ1 ~J' ~I~I~ ~rU Jj)1 ,:".}»I ~~101 if' ~)~ -";\J' ~)I 
.1} ECw ;~I..j t:: ~~I -..;\ \'1, C ;~I..j t:: ~~Ij jj .r-:11.11IJ ' ~I..ul 

,J if' r-S-~I ~J' " '\ \ • <J.~J! Jow.J ~1..,)l.JI •.i... J.:!i r-'.J...JJ' ~)I 
~I ~I ~..k.C ;~L..j Jl.:-~1 '-:"'Jr-I.,51 ...r.:-¥.I "'-.rJ1 ~ oW!.:-\'.LV 

. ~14AJaJ1~..k.C.jLr-L- L,t.,;;.;1 ~;"I jj ~)I.I} ECw ;~Lj 01 \'1 ~?J 
~J C ;~~~ -!.l.I~J ~I~ • .r.-!I Db r-! ...,..,l4.;.;1 ~..4:.III.i....:r \...:.; jjJ 

JoLu:: l:J..,,:. ~~I o')l.Jl • .1...J ' ~)I.I} ECw.J1 .~~ t:: jj ...,..,Li>...)'1 1.1... 

r\s. ~y, ~Ij jj;"J..)1 .....-.rJ1 t.L.Ia.i.j ,:"..,.J.)I -s.,J101 ~ jjJ . " '\ IA = J.~Jl 

o~~ t:: r\s. '-':-y, ~Ij W", ~~ a..WI ~I~I.j ~••i) 0J""""".J C ;~L~ 
-S.,JI.j ;~L..j Jl~)Iif' ~)1.:-L..~1.:-~1 jjJ. ~)I.L,..o..,? C'}...\]I r.S; 
ECs.JI......".'-'"' ....~;~~~~jjJ. ~~a..WI~I~~)1 
~.i5J -S)I .l".. '-'"' ECw.JI ;~~) ~ ~ .:.rJ~ a.WI ~I~I j ......?J- - . 
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