Ll palad (any o (5 gandl cuadiall (e ddlide Gl gl d8La) il
Ll plla
A g = ) A Aaala - gl As 30 A - bl and
rpadla)
PR B s (A8 Adalaas Fe )N Aalall Cugail) S e Apala 35 A i) i)
Aliall Ll cililie cradl) Co e € aLie V) Ca gy 2 jalian W (e (5 gaandl Cradall
Lhlad) J sase e (8 (JLSa/h Ves (VO (00 (Y0) jaiae IS (e iy sie day )l
Anlia ad LaS (Yoo VoY 00 T) amaliie (ras gl 535 5Se A8l g dpmy 1) 3 pally de 5 ) 3l
Qs dn )y (pH i soaell a1 A il palliad (ma e i) oda ils
Malladl J geasad 2SN LaliiY) ae Leday )5 (OM) Ay guanll 3alall (10 (5 e (EC (AL eS)
cliall e Ll 53l 8 4 el 300l gl ol o o) ds (o il o
e Sally 5 ¢y saand) Baas O Y1 ALY Ala 8 Rl 5 il 5 3 1) (e OIS0 A gyl
gl () (5 saand) dpansill (5 e B2y 5 3l 3ol 228 alaiinl ) yeinY oSl il
il i ady A il pH (add s «COM 4y sdanll salall iy EC Ao il A sle 58 58
A8 ) Cuaa A il alliad ey et LS daliay) saly ) Ledde Jasidl)
i eatl) o e o Ll alie W) g ) aladialy 4 gumnl) 3alall A ) 55 pH (s 5 2l
Aaliy) 5ol 3l (a/cd 0+ ) Adau il il sl e JaBV) ae daliall Al cilalis
3aan) A8ls) Joady LaS A i) (ailiad cnadl (a/0da Y v vV 0) Adlall il il
(sbiia) adadiall JSAlL 5 ddas giall 5 duadaiall il sisal) pe (5 50m) ) Siall SN 4 guaall
eyl 038 (e Agdlall il siasall ase
Al — (Aiae cldlie — ad G gaaS — ALiE] &g ) 4y guiae Baamud 1A alibe cilals
ey — 4 gae 33le OM, EC (Ab S S sill 43 - pH A g o)
sdadial) Y g
(e A il 4 5l 5 bl al sl e 3550 5 Baaie (ailiads 4 saell 2ol e
Lalaiay) e 4 il 5508 e g3y colall iy Aoy (ga a8 il s i) 3 e 2ol
A0 AEUAY jaias Ay ganl) salall JS0E ALl g ecal i) hlaa (medd Ll WS el
Delorme, 2001; Celano et al.; 2000 Bokman & ) 4 il (o8 o sl sa 5 ySeal) Lalizall
gyl o ulad JS 8 Ay pcaall salall e 4 i) (5 5me a8 505 (Balland, 1990
O g i ey ool 3l il 5 e 1 i) GRS o A il Ao ol gl 5 cAalidll
4 smdand) Balall (e A il (5 i el (e s ()5 e )30 Glleall (b DAl
.(Delorme, 2001; Delas & Mlot, 1983; Cornillon, 2001)
<25 (Wolf et al., 2004) dua) s3lall 5 Juall e U A (B gl Balall Ganals
Adlall salall (5 glina (8 Lein Lasd Adlal) &) gimall Baa ) A8lia) V220 330 ) ga 22 )5
e @ sian Sl pall g goaall 2leudld (Boliglowa & Glen, 2003) dibwasl il <l
(ISU, 2003) Sl sall i) A50381 jualial) ren
Rasmussen ) Ll & sl saan) ALY dagis 4y gaad) salall (e 45l (5 sine 31030
sl =% 5 (Bulluck et al., 2002) 4w il pH 4l (ias Al 5 (& Collins, 1991
(WOoIFf et al., 2004) s 5 sl asrulisall (5 sina (Ao adlad Cua ciluill gail 488 LS
(USEPA, 1979) 4 il & 4303 #3aY) (s sine ad i
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Y

AR 3 gl S i e Talaie) (il 33l) A g B3k Yot =Y o Cangaa S (5 5in
-\o L.ayu: a_nj_)‘}(\u_l:: G gaa 1) 48| ‘).BL.: Ol Vg coraadl Ads jag (C N 4..1_uu)
S saa SO LG g Gl AN gl 8y o W) Al 3 JSH g 59 b3 e %Y e
i) 5,8 A gaialil) Coae sae sSU aahy O (4Sars «PpA-T (py Aiaiiia Y daay (yaaal
O3 8 A5 A il Gailaad (e g SV el daing g oz ) G ga S (e il
Oanaill Al e g o sae 5SI) g g 4 sha )l g kg A il S 55 (CHIN Asss) (ST g 5Y
.(Stephen & Florian, 2003)
Ala) e ddlle OYaae dlia 38 Ladie (g gaianl) Slad) (e 3L BalEE ) (8355
cenilal) 5y 5k e Ladael aliaiaV) o) €8 ALl 4 i) calila) sale) cany Ui g g 3Y)
ALY axy atac V) A8 Llaiul) 0 5S55 aS) el (g gl slaad) LGy (2 el 4
Jiy 408 ALY a5 yuilie (5 saand) slasd) 2aDl ie 5 A il A aball medl) ol 3 Y
(Wolf et al., 2004) <l (abiaia¥ 5 junall 40030 jualiall ) yadilay s iy 3V i
Gy sl ¢palil) il (3 5k e adiing () 4 guzand) 3alall (ana (e gl g O Sy
.(Mazur, 1996; Amberg, 1987) S/
s ey saandl 5 Aiaeal) Baa D ALl il e Alaall il jaaall adaes oS)
psraslisll e 3y sl ::u)_mj\ o A el saa W) Al ca) (3 4k e Leale 3 ladlal)
Llss i) o yb o i ol dpalall 4 53l iy ks e 0 (Sar5 (JOhNston, 2004;)
Balall deS (o ddle A8e aa 8 W g a9 S oS) AN Y ae R liAT g Ay gianll 3ol
Vetterlein & Huttl, 1999; ) 25 sall o8I )3l Jama g (e M) 82y 8 Adliaall &) gucaal)
.(Delschen, and Necker, 1996
Ad)aaf g ) dpaaf Ll
iyl Aa o SR juaiedl S g (5 stna b el s U< Ay saael) Baanl) Calias
& 53 Jlarin) O G dallaall 45 Hha g 65 gudand) Sl Haian DAL bl Galiaicl
Clilae aiay s 4 il 4 Hudl)  48basSll 5 doa o) sl (ailiaddl Gy (5 guan) Slasdl (1 ddlise
e dilitiae o) il aladil At gladind () Canl Gaagy g Adliall paliall a8 5 (il yasY)
sl onll Caagy @lldy g Gallite (pans e By Aiite O gy 5 4 anll 20nY)
Al 4 3l (alladll (e o g gl dleudl g 55 i Al 0 e
Ao all 40 3l (ailiadll (ae o (5 saadl dlaudl A8l (5 siue i Al 0 0
il 4 alaS saal) ae Lghilia 5 4y suiaed) 5aanD (iall) oSI a3 Aaa @
Lealii) s 4 il Cldia (any e
il G kg 3l ga - WG
A8 ddadlaa e ) Adal) Susadd) 58 Hay dnada 4 5 8 Caad) 25 ; aBgal) -)
(\A\_}Ju.\m)\_kw\@b)u.‘ut_u;s(u\_)sl\_)g_a_).a_),\.n ‘_u_d\mcﬁﬁ)m_)y
(V) ai) dsaalls (Mars D13 e Ala) Am 59528 Yoo VoY oo T g JBA
Aol 4 5l Al 5 Al 5l Cliall g i sy

iy Al 5l & 0 Clian (e (1) Jooa

Clgall aaall £ 568 wg | e dias P.P.M
o) ,Jﬁ 32‘ 35'1o\° e
E ‘a 3 213 3 3 I X o z
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EC
\/\_V A3 i\/\‘ . iq \o Q" \ c/\ /\D \YY Y'_VY' .1.0\,

(Jackson, 1967) L Jilladll <y jal*
Allaid) dliall Al lilie padll Can gae 5S- AV E g ) 14y guandl Baan)-Y

*ay guanl) 3aand Sl Jolail) () Jsaa
3

E o
=
z g 1% & 28l el 5| 2
O :j. q =2 8 ON O(\I OZ k=] o Alacddl e
< F S X o 0
Z ¥

11.90 | 8627 | 44.66 | 11.04 | 2.86 | 1.24 | 1.85 | 8.78 | 8.31 | au&icy,
17.42 | 7305 | 46.28 | 22.74 | 0.89 | 1.48 | 1.38 | 4.13 | 7.79 | 4hse clilda
4069 | 3257 | 8453 | 0.97 | 2.03 | 021 | 1.13 | 4.90 | 7.37 | b CougsaS
(Jackson, 1967) e dallaill <y af*
G 5 ¢l ) S A5l (Aidiall ) sdial) e Uadl) apanal axdin) A il asacal =Y
ple aa (ULSa/ha Vo (VO (00 (Y0) slaw JSI il sluse dry s ¢y saae Baanl) Cllas
Al 4adl a5 ddne A (V1 A0 ja a5 de) )3l e 5l U 6 slasS Slaws g il
8 (%1 dsh ) 4 pmall 3aan) Cibnal dgiany (e an Av dagi o glady 4 el Jasdads
Alipall Cie Hhg e e e VaY oo T pamge A jed g (Apmny 35 e ) @l all del )
Ay i dakd (S 9 Tyl Ax )i e 5 cadll Gl e 5 A5 LAl O e Yo Ailasey
G O deadl) cillee g (Ya) Y A=Ay pail) dakadl) dale) o JSI A7 4 Jplag
Ol 45 e ol eyl @l g sacaill &y )l s daaall €l 8 Gaa s Candiad g agdiilly
iy (Gl (5 slasSl) dpaniill) 2ALEN ae ALl (5 saandl dpansl)
) Jai€) 2y ) iy e dialic Gyl (L)) JUSa/N ddla sang Ve
Ll all (G 585 e ae Al
Lilasiag VY i) )l o (=00 Cliugd ) 4/Py0s5 ddlaasaag VYo -
Ael )l Jd (ol sl b)) /K20
rUBadlal) g il 8l -¢
Al oo ddelas S (35S IS e ) dpn A (e e 380 23 i A Gal g -
ol g a0 JS (85 Jmmnadl dias aay Al (i YooY 0) aall Ll
OM 4 suiand) 33lall — EC Al eS)) Ui sill — pH (i sl a8l 40 Gl 52l
(s Lo 5 (8 o 50l sl 5 S50 a2y (5 gumal) (550,80 5301 (3350 5 %)
‘:J\umea&wdﬁmﬂ\ckﬂ\wub_)ﬂ\ U.)Jt}‘““h‘u"; ‘\.\.‘S.“éu.\al.\.\m -
NS a dﬂ.ﬁ/é Aaludl [AENg
Lo lual U1 g ANOVA el aladianls Gl ,all il Jidat o5 1 dbaa) Judadl) -0
.(Sndecor & Cochran, 1980) "5 (%°) s siwe 3ie L.S.D s 52 38 Sl
LB § i) - layl
/ (PH) 4 4z gan -
& sl die (5 gl dpandll il s (g A sine U5 8 @llin () il & jedal 1 6Y) A gal)
G5 a8 (V.V0) [V ] sinsal) die pH s oaaed) 80 e o and alie V1 g ) aind canis
e G (V.30) [¢] sidl o
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¢

il (5 sl sl G Fiase i A sine B3 2sa s pde i) Cana ) 1 aes gal
A pH e Dstne 180 (g pmnll ssanll (5 a0 ol ple JC0 5 clad) (e g 51l

u\.s} PH (e La il (3 &y sl a1 AN 0 (£) ¢(T) Jso (b bl Caaia gl 5
PJM‘Y\‘GJL.\]\HJAH eu;mg_.});mﬁpHJ\@)u&@\ﬁu&\y‘y\)ﬁ\
&\Ju\ D s o sasl) ppenll LS5 o) ) A Ak dﬂ\ o5l b gl 5 il llia
GJL\]\?“}AS\ cﬂb)@.&;e]}‘ksad}‘ﬁ\eu}d\ pHJ\u&@‘ﬂbom\k’\

S e st () (55 A i) odn o 5 elaiise S Aol 30 Jd Ao 0 pH ol pt s
Gl s ¢Sl Ml cle Uit 281 pall A 5l Ay o8 saly 5 Ml 5 L gl () 55V
O ] (o Lo s Sy (15 el e Amiliia il il of V) (Ao et all., 2003)
oabaa ¥l I 30 ) ) Audge ody guan) saand) Jlad ) cal g jSuall Jalis ) e Ay 5ldl) A4l
15 A Sl (e ST Sy il A san 35 Al LS ) S35 K5 138 5 iy gunal
NOtCliff & ) @il g (331 5k 1 5 cileill (3 4y il pH (aaliss alie iy Lo oy il 4, 48
.(Amlinger, 2001

s Y assall 330 il pH Gads A sl Al saand) aladin) of iliil) el
() s sall il al oS

Il i safAa i pH e 4S5 (5 gunall slasdll g 5 5 1(7) Jsaa
Lo 4] 3] 2] 11
779 [7.90 | 7.80 [7.77 [7.70 | pleles,

774 | 773 |7.80 | 7.70 | 7.73 | b G S
7.78 | 7.80 | 7.77 | 7.73 | 7.83 | Adunal cililia

7.817.79]7.73|7.76 Lo sie
757 L
[ LSD5% [ +.+Ags] . Agsina |+ VAJSIS |

tEC Al gl AU el Lde | e 40 s gl oY

25 (dS/m Y.VA-Y. 2 o) [Y-) ] siwsall aie EC Al of ami ole ISy 1Y) pmsu gall
S5 (AS/M £.9)) [£]es sial) pe A0 Hlally (5 e (3 yds Ay il As gle Labaie s
LT-Y]Rle ) s pe AL (5 gina (3 piadal 4yl A ke

i & gill die (g gumaall Slad) by sioe (o A gine (3558 a5 il gy 1 AU i gal)
L (dS/m €0 €) [V ]essimsal) i (5 sina (3, An slal) (5 gise (it Qe V) g ) dind

Coailii ABS ((dS/m ©.£0) [V siwall Mie (5 gina 3 iy (AS/M £.AY) [¢]es siuddl e
die Lo ‘[V i] LSM\@“MJML’(dS/m ¢ 0/\) [Y]&M\md}\ud)ﬂm‘)ﬂ\h)&
Aa bl L Ly Laalasil (dS/m ¥.FT-Y V1) [Y=) ]cs siusall elal 38 4 diall dipaal) clilig
e (AS/M YY) [V]es sl 3588 ale a5 o(dS/m £.0 V) [£]es sinal) ae A5 )lially
e Ao el (sl aalall e A il ds sle S 5 ¢ st (3% (AS/M YIAE) [£]cs sl
JEJaball Anaal) cilalie  [Y-£Jalie ) &y

o pasafh S pH (o 4iaaS s (g pumal) el £ 53 8 (8) Jpon
busie| L4 | L3 [ L2 | L1

780 | 7.85|7.84|7.78|7.72 pliel &y
8.03 | 7.95|8.06 | 8.13 | 7.97 | z—d Qs sS
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8.07 | 7.87 | 8.04 | 8.16 | 8.22 | 4nadl clalia
7.89|7.98 |8.02| 7.97 L gia
8.13 KYY IR

LSD5% | *.V* g8 | A G | 20 JAlS

Calaaall 4 1 o) il a5 iy i) Aasle 8 Uy g8 1,000 (5 gumall sladl ) 5il ek
4 guian) 3aansl) ol sia) () @l 3 gry g (DU S 58 i) Lgd adi ) 8 ¢ uiae Baand L)
LS 4y umnll 5a0) L0 (S (USEPA, 1979) ¢l s (23! e s eSS e
L L &y gmall e ) CaBia) ) el1d o gny g o5 smiandl sladl g 5 153l 5 (Ll
.(Boliglowa & Glen, 2003) & ae (38 i 138 5 ¢Ailuasl) b Sally

Sl L5 ) a3 g o5 samndl dpail) (5 giana Baly 3 ala 35 4 5l A sl of s Gl
G-k s (Darwish & Serhal, 1987) 4l Josa 5 Lo ae (38 53 138 5 diliaall =3l 4,10
.(LDB, 2001) gt g (385 138 5 diliasSl) 32auY) e &l

3 Y aaa 3aS 55 A Al Z LY (e Ay samnll Baand) (s sine £l ) e at s
saanY) A8y ) etV pe i Al o clall T lis 48 maay @A) aall ) a4 5

OmllEie Cpran gal & gunal)
.d}ieuﬁ/(eu/jwﬂha,,)3-3)33\3\;}}4‘;;43&.«5}4,@ uw\&};ﬁsi:,;(o)d}»

buge| L4 | L3 | L2 | L1
472 | 4.83 | 5.45 | 4.58 | 4.04 el &y,
2.95 | 348|253 |3.45|2.36 | b s S
351 | 4.01]3.91]3.36 (276 du cililia

411 |3.96|3.79 | 3.05 Toos i

2.90 wli

| LSD5% [ . tAgsi| +.4Ysima | V.YYJa

0 o] (o] sllia) D il s gl e 45y (5 umall slendl g 3 L, 1(T) Jsan

L4 | L3 | L2 | L1
3.95|4.73|4.48 | 345 | 3.12 el ¢y,
2.67 | 2.67 | 2.67 | 2.69 | 2.67 | zd CwusasS
321413323 (276|271 | 4 Slélis

3.84 | 3.46 | 2.97 | 2.83 Jaus gl
2.84 KTy

| LSD5% | V.\Ygs

P Vg | )Y Jal |
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1

ﬂ\mgw\w\uhwwhwajﬁd&ui@u\&_})@ai \9;2”@“‘9-4.“
(:ch}u_\.ﬂ(%\‘\\)[V]d}uml\u\mcaﬂ\uu)u)SMcM}mﬂ\edw\m@@m
[£] o simall () aaid dlall el cldlie e Lal og sra (3 (%) .A)) [V] s sisdl)
wodgjg_\.kt\aj\ebqs.ug}‘g}mdﬂ(oﬂ)* YY)[\]&M\QJ:QJS.\_\S(%Vii)
Sl (5 s B3l 305 Lol (5 smdan) Slasall 8 Lt 30l 3 A il 8 4 gl 30L))
(%Y AY) [£] s sivall die eV 5 (% ).27) )]s sivall die Y] Lol CulSS o5 gunall

L;M\J_\s:&}..aﬂ\iw\&\y\uuuwb})ﬂdmU\@L\.\l\u‘)@_ia\ u.il..\!\au-u‘yd\
(85 B3 (%) Y1) [Y]esiwall (e (%Y VY) [£]os sinnall (3585 alie V) gy dind el
m%w\bﬁww‘;&siﬂdg%ceu)}J@M‘M\&Mu&e&ebd&uj
Sasil) COlae alef caBgiig (%), 69) [V siowall e Lalial 5 (%Y. 1Y) [¢]es siva
) /_wjd\gjgmhﬁ\ujcgpaj\
Aol A 4 peanl) sl A b Taa g8 T80 (5 el sladl g1 gl ek

6 sina 83y (A sl dginaS s Lo g3 A e 4 sand) Baan) aladil o sl el
Bulluck, 2002; WOoIf et ) ofialball e 5258 il g (348 134 5 i smal) alal) e 4 53
Leisle JualS Qi ad i) 5 izl 4 sl 3aan) AaS g LS Y @l 0 5ay5 (al., 2004
Vetterlein & ) L..gi) s cal JS..».\ ety Al g e 3 & LG_AS\QS ) sl Le (A guzanll
O5SaR[ES VY v v vV Al o) (Haluschak et al., 2004) sl cua (Huttl, 1999
Can )5 28 4 gl 3aa) (e Ailiaall ApeSll () a8 6 gzl B0l 8 (i) s LIS
L) 84 el 33l s sise of (Izaurralde et al., 2001) ST LS a/ph Ve v-Yo o
s s JA A gamnll BaanY) (e bl J (g A0l 5 Alaal) LSl (g ¢ 3 sll e aaiag
saill

Lag s e yill b 4 gumell B3l (g Gladiie (5 sime ()l (s ge oS COelae () JaaDl
Metzger,)gbgﬂa‘ﬁwmfdﬁ@yachuécmyﬂ\e\}j;‘iéth}a_)
.(2001

sl s 34 (%) Ay gomnll 33all s e aipeS 5 (g gumall dlanall £ 53 il 1(V)
Luse| L4 | L3 | L2 | L1
1.90 | 2.22 204|148 |1.85| aueidy,
2.65 | 2.81]3.112.85|1.81 | madciusuass
2.80 [3.44 (278|278 [ 222 dnad cili,
2.82]264]237]1.96 Lo sia
1.11 als

P VY g | V0V Jal |

| LSD 5%

._'H‘&};

(G pre 34 (%) A pemal) alall A e 43S (5 gunall dlanal) £ 5 il (M) Jsaa
Luge| L4 | L3 ] L2 ] L1
1.99 [3.17]1.83]1.26]1.71| elds,
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177 | 195|224 | 1.67 | 1.23 | zd Cuusia S

199 | 276|224 | 1.42 | 1.55 | 4nadl <lddas

2.63|1210|145|1.49 Jas sia
0.61 L

| LSD 5%

rdaly) -¢

a8 48 o5 saand) pansll (5 siasa Baly 3 213 ZUEY) Of Jaa o) ale IS 1 6Y) e gal)
AL Je O alrall (e el
Ayl e s sine 5 (5 gmall dpentl) (g giual (S5 ol ale IS5 1A s gal)
(10536734) [V]w siwd) xie 31 5 (a/0h 41587) [F]os siwall 22 oY) cuils
Clae (8545 a5 g sl dpansill Jana 33y 3 ala 35 Al o i) @ jekal Gl
ALl e g guanll dandl)
dagpda g el gall (o LAY 4 QAN sl gl as gall A Lalisy) s catll 1aa
Lellas dayla ‘4_,,}‘4,1\ 3aawY) Gal gd 8 CAY) o aaiay Ay panl) saenS ALY
Diad) Alasinl g daidiall Laliy) ol sy dalasl 5 46l el (ailadll bl il
LN jaaliall (e 52l adey Loyl o(aill day ys Ll (e a2 Il 400 gual) & guiaall
5 e S (A S G sl da 5o gl ) @l e AVl 5 Al #5580 giall
Lo 128 5 (i sball ubusal) Ja st Ualdadl il e bl all) J5¥1 anssall s & dS/M
ol uu u.uSaJLJ} s\_u.u.u CL\.\Y\ E&: Sl LSAJ\J i all 4_\.\.3.«]\ Glalig e \_u); olilasy
Al dalnyl )l Al jabiad) g calia) 5 jalal)
b ! Ll 8 Lala 150 (o gamal) slaaddl g 51l o (V0) ¢ (3) Jsan & laill o
D853 By ) 5 Ay gl Baa D aS) i) N1 A AU s sall 8 Aala s (L) Al
.(Boliglowa & Glen, 2003) gl ae 3 Lo 128 5 4513300 jualiall
3y e i Of S s 5 (5 saand) dpandill (5 e B3 Gy Al Baly ) il jedas
dﬁ\Ju 13 5 cdaalitY) e @adl) 4ulSail 5 caal) L;)A;j\ gaill 4 U1 A00ARY paliall 35S 3
Y siase 5% el (e Gainiall Jain¥) of 1581 3 (Nardi et al., 2003) i ae
Saill (5 st 3aly ) o ) sl il (Raupp, 1996) gl o) 4_\;\_1.\‘:{\ oe Wi
Bl e Mol (5 giuall 2ie Aaliy) @MLLA\A;J\J:A)\J} Aaliny) 2y 3 (5 sanll
JLA_.J\‘;J::\}_\;A\ C)LAY\ ﬁSJ;tUJJY S JJ—’-..‘U\ USA:\J c‘;ﬂ_ﬂ\ (a_..u}d\ <2 : cggj_.aad\
.(Sharpley, 1984) sl crus (5 suanll
(2/8S) Jsl pas safAalisY) e 43Sy (5 pumall dlansll £ 5 i3 2(9) Jsan
Lugie | L4 L3 L2 L1
30803 | 31918 | 32131 | 31731 | 27431 | auel g,
38663 | 37954 | 39749 | 39076 | 37874 | md G S
35584 | 37901 | 34989 | 34535 | 34909 | Anall i
35924 | 35623 | 35114 | 33405 Lo s
30796 aLd

[ LSD5% [ Y30tg s [ PAYV s [ 0V Jily |
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(A/58) S ans safAaalisY) o a5aS 5 (5 gomal) abend) g g3 55 (0 4) Isaa
bugie | L4 L3 L2 L1
39510 | 38355 | 40304 | 40171 | 39209 pliel &)
38802 | 37714 | 43269 | 38034 | 36191 | md Cowgia S
37220 | 37527 | 41186 | 35363 | 34802 | Anall i
37865 | 41587 | 37856 | 36734 Lo e
39225 Ll
[ LSD5% | Y3otg s [ YAV s | 017 Jalxi]
s 5 (n Ll |l 4l (IS (eS¢ same ) ) A3l aeme s of il uais
O g OY) Adlia) die Ay giee (358 2a 53 Y 43l (Waddell et al., 1999) ST (s 3 < 2N
6 smandl Sl ) ol Cpa Aalial) 8 (5 58l L8 Il 5 ¢ Alaansl gl (g gdand) Slaid)
BanY) 528 CaMEA) f a8 Alledy jind o Al A0 palic dga gl dgay Sl
Cron T2 5 AaliY) 350 i Les ¢ sad Ala po S Aalal) die 26000 pualial) 22U e
LaliY) ey (215 eclball 583 ey 2ie g V) il 63 ) (Hopkins et al.,2005) i
Yy eclipall g Ha55 dallall iy 3Y) e G s (3 (1ViNS,1963) sl s (il
o sl ) 1) Gls 5 ey of Sas WS (Wadaas et al., 2004) i s dlginlisl & 33
.(Yagodin, 1984) s ciua & small 3aaul) & 4013 yealiall (5 gine
sCilua gil) g clalitiud) -7 Luald
— A 5) A g paal) liiall alies o Wl il 34 sanll saanl) o)l g ol Aa 0 ) e
DY Al AV e peSally g g sanll BaanSU Y1 ABLaY) 8 daul 5 (Gl
Baan) oda aladii
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ABSTRACT:

A field experiments was conducted in the experimental station of the
agricultural scientific research centre at Al-Raqqga, Syria using potato as the test
crops through the spring season.

Three organic fertilizers namely sheep manure, wheat compost and
municipal solid waste were added to soil at the rates 25, 50, 75 and 100 tone/ha
in order to study their influence on soil characteristics and potato productivity
in comparison with chemical fertilization.

Results obtained showed that increasing the rate of organic fertilization
increased ece and soil organic matter contents but decreased soil pH with
significant differences due to the kind of organic fertilizer. For satisfactory
productivity and soil characteristics. The used organic fertilizers showed the
order sheep manure > wheat compost > municipal solid waste.

The use of organic fertilizers resulted in higher potato yields in comparison
with the use of chemical fertilizers in the first season; no definite trend was
observed in the second season, however the level (75 tone/ha) for all studied
organic fertilizers showed higher yields than those with the chemical fertilizers.

Key words: Manure (sheep manure, wheat compost, sold waste) — organic
matter OM- pH — Ec — productivity — potato.
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