WAV Ol / polgz ojladd / ol Mar / rnd molis 5 (5505W08 0553 5 p oo

S S5 sl Sny F g oNBL od

‘;‘;&L@ P wucb- "J&M ‘u".ﬁt‘.ﬂ des (Lo 4o W”JM

A~

=l STt S ) 539581 1 g Ooj oS ) i 5 ST (S 58 Gl S s o B ) ) Ragsy o) o
P @J:M’f&gb&,@cﬁyxjkj: QLo s o 1ee 400 (Y0 ‘jé.é)yx.,élj‘)gdcé—«)lfg-..g.:;wjj b Sys
ol 2y fplo Koo oS o i g) — U ol i S la) 2y 0 STl Daloes (g 20 File V0 Gae U g 0555 ST 4 155
Jold ST K slo S35 NS o) 03555/ 1 das jay YY) 5 1EA ‘Ao‘rr',umf.uﬁywuﬂayﬂyw

_ \
eslicu) pls of 5,10 g — 3 Cush) dwys “5j.§$j&"éu/‘,@/‘”.f:& Colds “L,awf,wfﬁ- b S o bl
" c
3,5 oS0l S s olS
S Cshy s (g S 4d Ce ‘zQ«.«‘/",QJjJ.gA Colda s dils ST g )ldil o fine Siulid) Cel ST 45 NS 42e)

‘au‘;ﬁﬁﬂ.ﬁ/‘,@jju/{,ﬁ-‘;@.ugafdf‘;jawufmfoﬁjl;‘,;uw&b/j S o a@fa.:léz.«/",éﬁyl’;,'lf MJ&
lo S s o) oo 45 d Cpl ST b B ) 035551 1 oy Ol bl s obalio J1s s o V0t lad 4o ol o i
o N0 500 slaylad ys SIS a4 MU o 03559 5 g s WV i o kS o Al llis s g 40 Loy la plad o
bl I ST S sz 53553 457 Ao o OLE Sragy ol gl Aizdls dald b Ll fime gl (S 58 (sl Sp s o slisn
S Ol 5550 bl g3 ST 5 pdeisdi 5 obS aslizal U T G135 3500 43 Loguasin g sudp0 ol 5 easls O (K jed (5la S s

315 Coad] jloes it gy 9y ) g5 L

S o) (g MBS i 5 ke 5 e Jol S Syl g IAS (slao3

Olgiol ins o515 (6 555LES 0aSLiils «wlid ST Lskinl 5 0L (i)l wld )8 Bilo (g smdils o 5 4 )



VYA bb..«.aj/cjlgf aJW/rLﬁJJ?/NGbAJ‘_;jJ}US Q}J‘gr‘y\ﬁ

Ol 3 Il GLahS e (v S S w53 o5
SIS (0) S STl 5 5ol .3l il Ao s
Slalad )3 o S 4 ASL ) 03,3 LS L S
oMl o s Lo eond e mn sl by bl
S 5 S8l e 5 b ne b 4 b
man G e o5 YO 03 S Lol &S il s (YY)
o e St (S sla (Sis st o S 4
Bphge S RS gl o e

sl 0L Kos bt s (Solms 5 552 bt
el S (58 Gl S s S o pllas 3
U B S I PO 5 IO IS TSN g PP
SO (ol by C il ol a5 1S S sla S5s
Sla S 3l (o BB ol s sy
St Sla S iy p Oles CBdS el 5 S (S
el OB o b sl slaS L o

L sy sl
5SS aw b ol JolS Sl s a0 JilesT
QLS 5 o5 Ver 500 Y0 o) OOGE pond o lgr
A ils i as e oo e 0xV0 bl 4 Sl S s
Jeoee SUs s S 1l Ul 5o =35 Olgiool anio
Fine Loamy, mixed, thermic) |wls 55 23l gl !
CJ“"“ 05 5 s i e ) .ol (Typic Haplargids
Yo e Uyl i s SS jabadby o S
sl Gl Sy F s S bl S L g e sl
OLES Y Jadm 5 faassy cpl 53 edd eslinal OMLLL -

el 0l 0315
(=3 ¢20) A8 (DSL ol b sles Jlas! 5l ey
T S Gas e sl Yo s dold) sy sk 4
i bl s anslS s LATVY ola i oy o3 (el
oo sl S Ll oS S w5 Ly S5 S

5 A S g e Sl Y B do Ges 5l ()15 pa sal

PRV
(SEF a5 Sl B L 0Ll 655 e Gble s
U s onlnby el JTosle doys G 51 28 slls e
e Sheslanal ( als glas S mle 035 S5m0 4 4 5
) el sl g ol A s Sox T slas s
3l ol Sl s sole 8 e SOWSL ) (U
a5 35 ead O30l (6355 Ol 4y Lo fpen 4y
Ol 53 st (W 5 Ve ) el a3 851 5 015, 50iS
Seslimal S50l 5 olers laair 5550 53 ol tass
5 Js s S g0 (65,508 Glacees s> oSl
ot S (S sla Shis OB o s %S
sl

Sl Jlas s S 518 (018) 0l Kes 5 08 )
LT i o (5305 (S S (S sl S
S Jeld Aol o s 53 e Julgs sl
sl a3 dCN s ey S ) 3150 ol o bias
035 bsktua ) mban) 03,5 6l 5 b (Sbe cosb, (St
SolS M) sl (V8) el S 3 O e 5 (S L
L Sbs g ol ad 555 43 0 0038l L as 5 S
3 gl S Colia (Silty loam) e J 3L
Sl 555 VA Sl ey (A el ol 31 05l ST 55, TY
S5 (V) 0L en 5 OIS dany o dali ldie 4 5 03 S
SRS I APR-) NI [NWRE | Ipp-SUN VP HP S HE
3 5ole b SRl S i b 4 S 5y s
Sl S Ll i p S G558 S (10) S 05015
sl s S ool i 5 g olS (850 258 (LS ()
el oy 5 o oS (DS LIS &S sl s
Sl OV 0Ll 5 sl iy Al 5 e 58
o Al o S BB ad 035 Sl &S s S
N P e L B A T
LaS LsS JasliS () plal 5 )58 Lol s riils S



S (S sl Sny Fp p L 2 S

S (Sesb Sl S s Dt L) Shask (el 3 288
A TY) e sl oo ol Jead dsb o oS Ll
Sl Sl 5 (BB 1d 035530 51 s 55, YY) 5 VEA

sl 03 S ) 5 o il (6355 glasles

Cou i
LSk o lul
SOl (S a el 035530 ONSL (Dl 11531 L
(Y dsdz) Coly sl ol me b as laasbS
53 Ve Sled 4 by e el Il il o i
Sl o U gl e e ey e S
WS ($osb am il e 5L 2550 o geass Ol Laab S
sl Ol S LSt a4 BB o 05538 51 e
O 3 el B3 S 31 de ns O sl S (6 Ik
Gl e ses 53 sl S gl STl o fals
00 laslogs 53 (OB (nd 035381 51 g 55 VEA) 5
Sold s ged 53 Hg ksl QLS 2 SIS 53 5 Ve
sl = e ol (G 005380 51 e 555 YY) poler
okl Laoles als 5o 5 dajlas plad 5ozl RGRLS]F
() JS5) ol a8l Sl Sl o 6l imn s & Laslssls

SlassS aS ol ol Slleg ool Jlassl e 51 S
o 3550 Sl 4y 035530 LT 53 (DSL ey 4
b 33 S 3 a6 pdis 5 i S a3 a6
Ll ol Gl el ()l glaasid ol by
NS ] O35 2 S o RS L N e
ol ol 53 g et i Lag SL SaSa o oo u8
(V) L5 5 o Bl Lag )6

LSl golhly o3 Sials 5 (il ol Je s 5l
ol 53 5 GLET 53 il Sl a3 Wile o Lalse
o L3 s (Olin Jo) 5 b 158 EERCEIEPEEPey
S Lo s Cdlad Ll 2 5 0050 Sl p s ()1 0 50

fgd‘ﬁ‘fjkéj\éﬁ&ﬁf@ﬁ‘m‘ )};wl.w

o3liiul 3590 OMSL 2l plard s Sy S ) dgi

JIRER a1 S
1/0 - pH
/o dsS/m KU TR
Yo Lo s ST el
/A Loy JS 058
Vin Aoy JS s
ARVA) - C/N
VAYY mg/kg T oAl
ALY mg/kg S
£08 mg/kg e
Yo mg/kg ,.i.ﬁ
£/0 mg/kg r.:nblf
vYY mg/kg o

Wl Y1) ol s Ol iad s )

() SV f S8 Al Lok (6,0l o Dl3k IS clale Y

oLl OS5 pd 03333051 g 535 YY) 5 VEA A0 (XYY
ot o Jeld Sk (S gl (S
a0 3555 s (58500 s L 50l
G EE | L;“K—:’-ll-"j oo A fll =S
s bashs gl ((OY 5 ¢) (Constant head method)
Joolss aaloes U oslid B Ol eogb o 055 S 25
Golid i s o 5LV ,& ol Sl
Las)pe o S s 4 ;.j 348 5 (\A) (Pressure plate)
i s —Se3lu0l (Single-ring method) (glal gzl G s,
GBS 5 50 slaml g Sl (s ool Sl eslizad ls)
0 algal 83,8 55 51 e Gl e s S s SLS
GoBlus gy g Bl T alol 4 ol Ol bl S
s 03 8 gLl O 1wl gl OLbl e 5 s sl
ik ladles 3 3k Olpee 5 A, wlpiul s 4
AN 50) (W g Sl

plowil SAS 331 p 5 5l eslizad L baesls (5 bl 4 35



VYA bbm.aj/cj‘.gf aJW/rLﬁJJ?/NGbAJ‘_;jJ}US Q}J‘gr‘y\;

S S i e palhe 035331 1 3 S (K3 s Ss luts ¥ Jsir

YT T RGN P A &olub 5485 Colda P ata o
Db = cashs
o3l I ¥ LSS sl S sl Sl
Aoy (mm) (cm/h) (cm/h) (Mg/m?*)
AIYO © Vyy/en© Yo/AN P £/ ¢ v 9 At VA% dalis
Vet Ry e Yray e oo yane Y/AA© AL S S 55 05 Y0
IRVAASR T\ Yy/e VAU VAt ¥/vo ® V/YY® Sa s o5 0
\AVARRS AZAARS YE/AY? Yeo/xo® Al o/vy? \AY© e s o5 Ve
Azes P<o/00) Hls e Ml (ghols (il alie Gog > oS Ot o sliel
\ ()
Y- A
/ \ —— g
A +‘cb
; /4Nl
> [EEVEREWTY
3
‘3 A \‘
)
b
A
‘3

X

JJh’_d’JfJ\QJ
s Jead dab js oML o Ll sl jle Hs il S (6 Il ol pois Y IS

iy Jomd 5T s (Y IS2) 5ls il ds, Sl g sl
Sl g aLL o sasn o2 oo (S8 G b 4
(Y s cdls il il L, OF 5l e s a2l 2alS

S o e AL o e o Rl e Sl S
e e b Jol Slagsls i sl anylin) Sb a2 05558
A2 s 2 s s gl SLS o (eoler s
T s S s s 0 o Sl e s e 88
035 SL 6 alb (o pass o2 Rl 4t 55 5 S
WY) el

2 SLa 8l (o pate o SRl slacds S Sl
el g_;lsg:;lﬁi&.o;lmﬁlsﬁf.bvsl): s s ads

s S ] DS B e ey a3 5 b S

A o sat o
SLs w0 OB o JIS 3 5 Ve Ll IS )5k o
ol S el bl b ot p 2 S sl
ol ams s 5 Gl epl oy s 5l Eel Oley i8S
rﬂ)lmwfﬂs.g_w\auMuck_,U;k)w\
b oS el e S A L s A o s
dsb o3 Js b e OBBL ol LS o 5V e Sles



S (S sl Sny Fp p L 2 S

Va

—— o
—I—'cl--
§, —A—¥ b
Y
3
9
A
oA 4
) v 4 t

Ssp Gigei o}

uebjJ’AJ’J_gbpo.'a)\nbléa:gdJﬁudh)wdfkﬁfyaﬁufﬁalﬁfJS..':

(S el ST Ol oz 5 Ve Sles 53 ek 4
g ~.\ J;Jlﬁ@l;_'bc[b UJ»‘ .J)\)ﬁﬁa“o:jﬁtyd

Sols u“)"{"‘“ \)

S s Ol olg 358 Cs
£ S s il slaoley 55 S g 3 &l ks X,
o (13 e b a4 OB e Ll sl ealsOLES
35 b il (Y Jad) als il Sl e 34i
oo LS 5 el ol SRl s 4 Sl e
o Ledd sl glas S 58 S ALl (o sass
Smdid st o o) Jed Jsb 50 (5 Y) el L0
Sl OLES rals gl g (S odes Culds diles (S
sl 358 Lo ol s Sassls sl 5o s s
SOl e Doy o i g OOBL 2 glajles s S
RGSUH RV | PYI PV F GOV pe

JOEER Lozl pods iy |ad slel s
gl 53 plae i sl Les S A [CRg Lo 815 Ko
Sl Bl el cemd 1 SLs s 35k S e S
2l 058 Co e S Wy Ol ST L (V) das e
LaashSLa gl Sials 5 JT sl 4 cle 4 St

ol s 1 St oS 03l 0L (6okonn Glain s
A R P RIS BRI U
Yo —0) S a sl slaes j3 05—y 4 s alb o suashe

V) 3550 (5

S Colia
slbslas o 1 pldl (Sssd colts Ol ss L, 7 IS
e 55t s K55 ) m3_ga OLES OB oy Cilisn
cadie glagle; js St (g Al o saske o e b
Sl OBLE and o581 (IS 55b 405 (6513l sed
Ol cidS Jy s St gl (Sdsodes olts 2053
Ao S il ml Rl Sl (5l S gl s S
Dt IR el L el sl o) 7 IS 5 Y Jpas)

Sl (A) petes]

Colda LS s e 15 Y0 Sled (Jsl (gls il sed s
DS o o 5V Slas 5 Rl YT pLAL (S5 ods
Sols pa ged Hf;.a o als Aalslaals a4 cans ol 50/
Sl Ml HlKa js 5 Ve 500 glasles p
A ls Muk.gw)b@:c]a.wjb Sols se

sl E S s el 5 e Sl e sed o

Sy pl g syls :je-j.uul{yd(_;l.a)wwdjbgm



VYA bwj/cjuf UL«J/&’»’J&/N@DJ&,}J% Q}JJ(’}\;

w

AN

—— 1 ph

— T ol

:

—— T

—i— Jats

(cmM) s,
- -t -+ - o . < » el

B2 6ged Olej
o) b Jsb s OSb o il gl jled ol 358 Ol s £ S

Gols e S geo 0 BB o 035530 L eslinad LB T
3 esliul B3 O Ao o i (Y o) 3L 3
Pl 3 it ety AL o sl 3 o5 Ve e
ol ols sy oy eslizal LB O s als £33 (5013 14l sl
Al s gyl rals bl 4 el (Sas ialS
s SN2t el o8 3 salil LB T Ols o 2y
Odee sy 5 LSS (L il il cle 4 aS (s sss
gl Al B S ol 3o e T sle i
o S 3 s Ve Sl A el (O eSSl
G (Sla e s b an |y esliad LS T Ol
Sl g ls il LaSa s 0 5 Y0 glajles
sdalie HJLSa 3 oad 500 5 Y0 slajlas o (S)l5 sme

(Y Jgdr) A

PSS e

u_lS(_g)\.b"L? el ‘5l}pgwug—?J&ij\ A
Die falsS v 1l8 0 aS 55 e eSS
.njf S la s

e —r ks el Sl a Ol pmed 055581 Y

.g&\;&lp\xjjéuéf&dpfmrﬁ-gu_c\))'

6)‘}&)%@%%5%}&&)3&\" ‘)Lq.:j&;.w\
5 S L5 alie ol (Y s s 1 iss
sy il 55 OB o 5B 550 55 (V) O Kes

k;.wl ol ‘ﬁ‘)‘; st- DL u] J}L!

SL- b,
S by S ol SLs a I slse 035330 L
P p o ralS bl an (Ll sl Gl
5 LSS ool s ks (S s il el
Loys X Jadr 53 (M) il o O Gl mlaw 2153l
e s e3ls OLES LU V0 % Gla iS5 s Sl cab

\
Q)j—&‘\—v)t—v; )JQ-;)L)J—&)J&UPJQ‘]:AJL”‘Jj\L

o il Bl s 2l R dald a4 s s e

23 o5 Ve slad (IS b i s e e el

\
VO 95— o dﬁiﬁ@g}lﬂjwjbéb\bgwﬁﬂ)\.&h
Y

(Y U)ol OB cad Kos slajles 4 e L
Lsk_h‘)l.q._;‘)é e.»l.::_le.,l_%uTleaj Js_.s)‘)o L}D/\_«;

deas e OIS el Jead dsb s 1) ML ) Calisee



S (S sl Sny Fp p L 2 S

-
A

—— ph

—&- g

3 3 9

—a— Y phe

-
.

[

asbicd b T

k! A

$3 4 6 gui Do

1o Jead dsb 55 ML o Cilisie sla e e3liul U ST Sl uis 0SS

J:ﬁlf\ﬂuyupbﬂu}kbf“l Lle o L el
S Ol pl 655 e bl 53 ey 4 (S ealizad LB T

slemi 3503 Cmponl Sl (dies axlge O 5585 L
= BLE e el D it S s
5 als sl il St (S5 S sl S
L 6555 aro s commpn 2,8 ol S0l > gle S5
e BT 5 (S slaair plas 03 8 b
Sl SLs 5 ol oo L5 5 3,8 ol

Al (S Ao s

) Bl
(M12) aSt Sliies o = b Go b 51 2asy ool bl
o el 35S ale glatass sl sd culex L)YO)
St e (o 5 ST ey s S
Pl s S s Sl b eliphan e U1

Sl Eusb ) @Sl bl 4 Olgiol (55,55LS Sliis

Z Z ) :
23,8 oo ol Sl 5L V0 - Sl e 3

23 s S Gl sk e 5 LAl (S5
358 s 5 Ll (Sgoden Solda ol Jead sk
a LalsSb (£l ol o 5 il il ol
S (5o a3 0, Ol ) als L) )
Sy el Sl i S Ll 356 e s S pen
B b U e S sl 5 0 e

Syl S Sasds Colda 5 ol 358 Co

Pl

\
R Bl Sl aals 4 e JL Ve }; A
Sl SUs as o 035581 L ol sl LB T
A elas S5 5,8 L aS 55 00 Sl ol opl il
Stz bl 3 s s edd i8S bl Of s
S ol St T 51 T o8 (2l 3 50 OlalS

L
SN ot a S aas o 0L e w\@u
e HU 5 ls SLs (SKed sla Sius  oslas
b S5l G s 20lse Sl s OLBL



VYA bb..«.aj/cjlgf aJW/rLﬁJJ?/NGbAJ‘_;jJ}US Q}J‘gr‘y\ﬁ

ééL&:-m‘ .3)‘9.0 cuﬁ
il 5 5als oy 4 S S5 ol 53 Shes p ONBL STV L SL el o 585 Sl e Bl

V'—\Q(\)YHCM)LSJJ‘)LJ;S(}.\&
0 ISl ool ) w8 ababl (St il aw 358 dol b s T L s adsl cogb, JEATA eSS S Y

Olghol grs o855, 5LaS
B N B AN ANN L [
Ol Lo Je s oisls Sl laxl g o 5 ST K s ATV § s £
5. Afyuni, M. 1992. Effect of landscape position on soil water distribution and solute transport. Ph. D. Diss., North
Carolina State University, Raleigh, NC.

6. Bhangoo, M. S., K. S. Day, V. R. Sudangunta and V. E. Petrucci. 1988. Application of poultry manure influences
Thompson seedless grape production and soil properties. Hort. Sci. 23: 1010-1012.

7. Clapp, C. E., S. A. Stark, D. E. Clay and W. E. Larson. 1986. Sewage sludge, organic matter and soil properties.
PP. 209-253.In: Y. Chen and Y. Avnimelech (Eds.), The Role of Organic Matter in Agriculture. Developments
in Plant and Soil Science. Martinus Nijhoff Publ., Dordrecht, The Netherlands.

Epstein, E. 1975. Effects of sewage sludge on soil physical properties. J. Environ. Qual. 4: 139-142.

9. Furrer, O. J. and W. Stauffer. 1983. Influence of sewage sludge application on physical properties of soil and its
contribution to the humus balance. PP.256-271. In: Y. Chen and Y. Avnimelech (Eds.), The Role of Organic
Matter in Agriculture. Developments in Plant and Soil Science. Martinus Nijhoff Publ., Dordrecht, The
Netherlands.

10. Gupta, S. C., R. H. Dowday and W. E. Larson. 1977. Hydraulic and thermal properties of sandy soil influenced by
incorporation of sewage sludge. Soil Sci. Soc. Am. J. 41: 601-605.

11. Klute, A. 1986. Water retension laboratory methods. PP. 635-662. In: A. Klute (Ed.), Method of Soil Analysis. Part
1. Physical and Mineralogical Methods. Monogr. 9, ASA and SSSA, Madison, WI.

12. Klute, A. and C. Dirkwen. 1986. Hydraulic conductivity and diffusivity: laboratory methods. PP. 687-734. In: A.
Klute (Ed.), Methods of Soil Analysis. Part 1. Physical and Mineralogical Methods. Monogr. 9, ASA and SSSA,
Madison, WI.

13. Logan, T. J. and J. Billite. 1998. Field response of soil physical properties to sewage sludge. J. Environ. Qual. 27:
534-542.

14. Logan, T. J., B. J. Harrison, D. C. Mcavoy and J. A. Greff. 1996. Effect of olestra in sewage sludge on soil physical
properties. J. Environ. Qual. 25: 153-161.

15. Martens, D. A. and W. T. Frankenberg. 1992. Effect of organic amendment on water infiltration and soil properties
of an irrigated soil. Agron. J. 82: 707-717.

16. Mays, D. A., G. L. Treman and J. C. Duggan. 1973. Municipal compost: effect on yield and soil properties. J.
Environ. Qual. 2: 81-89.

17. Mullins, C. E., D. A. Mcleod, K. H. Northcote, J. M. Tisdall and I. M. Young. 1990. Hardsetting soils: behaviour,
occurrence and management. Adv. in Soil Sci. 11: 37-108.

18. Pagliai, M., G. Guidi, M. Lamarca, M. Giachetti and G. Lucamante. 1981. Effect of sewage sludge and compost on
soil porosity and aggregation. J. Environ. Qual. 10: 256-268.



