WA/ okl / YO W/ A/ (O 5 S poke) S (gla a sy alons

Oloo pad pam poii 5 2W8 50LS 5 5ol sl 51 el ol L5
QJS@SM“}J&J}}M}JQOMJW&J&@W

SB35 ST 5 SAE Sl s Slieg o dome Y spiesl 4 s

samaneh.ahmadpor@yaho0.com e aub xle 5 5,58 o ske o&tily 5] i 87 gyl
mabahmanyar@gmail.com ¢ b b mle 5 s5,5L8 ple Ksls Ll
50roosh1352@yah00.com (s lu b mlies 5,5l o ske oKty 0
forghani@guilan.ac.ir )3 o&asls 5L skl

oS>

7103 B 56l 5 5To sl 02357 93 Codlad Oljae 5 S (rlowd Sluogas (5 » Curdy w2 sobie 4
dw 53 Bolas JelS LSl 7 b B 5o SNy Calal Spgeo 43 VYAY Jlo s Gisios JT slasgS™ 5,0,
9 Jm2 5 Olancd s cpaliy Olilgw) (oliands 395 =T bl =T1) (5395 Hlows ol HgiS B .as ploxil L1 ,ST
Yo CwgpeS 09 =Ta LS 33 ¢ ¥ o CawgaeS =T3 LSS )5 p,S5kS YYD 5 AY e Vv a5 4 0l
123395 Jlw (£, 5951 9 (HUS > 5 Fo CawgaaS 09 =T LS )3 o5 Fo CuwgaaS =Ts « )USa 43
39S .39 (AY 9 AF < AD JLw) (23355 Jlw dw (A% 9 ADJLw) (23355 Jlw 95 (AD Jlw) (23355 JLusSy
S b 16 el o =Y o Gos 51 SHIEBIS 5l puy ole 93 9 B B puae Sl Oloj 55 (losd 9 ST
Cdlad 5 iz BB Shud (JS 03958 (I 03k Oljes dadised s ilwoslel I uy b 235 D90 (510 pdiges
Ay CwgpeS 5 S HLS an b aS 3l Olis S b 5 18 03101 S5 53 (LB 56Lad 5 5To 9l Sl 35T
«d s jlacie Glal3l L 5 bl GRalibl (o Ld5 56l 5 5Tojgl 2 35T Cadlad Ol3ae CamigpeS 5099 9 (5 st
ms=09 e 93 i 5 4 5To )5l LS BLind 0 35T Cadlad Oljen o2 i O 2085 Ly 35T Collad
o2 5eS 9 (PY$5/$YPgPNP. gsoil hr') s (\\F/+ «mgN-NH;"-g ™. s0il 2hr™) ;e 53 o5 Fr CangaeS
sdalice (VVFE/4 . ugPNP. g s0il hr?) 5 (a/YAmgN-NH5"-g™. s0il 2hr) salis jlas ;5 Culled Ol jue
039331 Wiz Ji i 5 JS 05955 o JT 03l Ol3se 52 T Sa35S O pae Slads 5 Zoba Glaldl b .25 ,S
39 03 03wl 355 gllsie Jlu dw 45 HUS )3 CawgeaS gap9 o F o slesd 53 T Olje o i 9 02
o Sluogas 5 oo 3T Cddlas b5 51 (23355 Sl o Gold e Sl Grizren .333,5 s3aliue
SLasles 53 0md (555 0511 (lowd Sluogas g b w53T Cllad o b 25,5 s3alie 0 dd (5 S 0510l

23,5 o3alive (b 45K 355 yeiue Jlw dw 45 (5355

&LL‘B J’Uuwé}jl-a_)j‘ ‘w}ﬁf@” (s b C«.»_,.:«f :gSnr\-:-L{ <la 6)‘}

doddn
Aes 5 Wl sllasls S 0350 B e gleds Loladh e oS (s Ll al5e Rl e o
Ll 5l sdoms s3lital 5 o puaS @ ks alS sl 5 S il e Ll o O o) Sl sleolsr S as

. Foue . . . T . . MR
;;‘?tbct“}&.g).JﬁL:"SAM‘; Sk rjl& Ole= Ll gé)blw):l‘dw G—J\Mmﬂf

WA 3T 5 0 5 VYA sl s real s



........ S s gl QW}&&M’J@W}UMJ}TUJ‘ L;\Aﬁ}ﬂ Cdlad Olyme L3540/ ARA

O 3 aodes Dol el Lol ol 558 Ayl Jlex|
58 J\ osle Cf A (\YAY) LBl sLy s,
5 Glyricidia LS (sl » (s ,4d CwseS o b
ol o SIS bl s 55, 44 e 4 Pongmia
5 Slossl il Cdld Jltde o i &S Ndw, st
Sged odalise besl 51w 5, Y LS LS
@ﬂ*ﬁﬁddﬁudﬁ;@t‘&#@‘)qwﬂlﬁ‘w\
25 Ceils ezs B T 055 20 5 aed Rl
V) el g 5 i e 38 I S s
(S Rl ¥ s A8 i o 38 2l ) S &
O & s @ eSS 5 Slonsl ol ol
R AU A PR WINE VYA SRS TNTA
4 OLS CapeS b iy CowpeS S5 L (s
b s sl il Sl & Ko, ams
s ) ol Sl asys APIA 5 ANY Cs g
(Yo 0L

V) S 4 CavsaS 0055 0 1) O350 wilal L
3Bl 3T Cld (S ol 0 5 G giaS 05 2l
5 S sl Bl ol pme sk 4 sl 5 oUS
L3 g0 #3lel (Y0A) OLKan 5 ale . (Yo ¥ Ol5(San
(s N (TS e Y0 WLl LS
Ol Bl el 5BLad Lllad s 5aS a5 5 CisaS
s o8S 38 s sl sblals Slseh p sl
OLar 5 l) Col ol asls OLES iy s
@ o8 (St SN pab o oS gl LY A
o 2l bl clled Ole S SN2 ol e
SU) ol anl ol 53l do s WY 5 VALYV 5 5
oY O

] Clad Ol a8 xBls SLgbl i
Shle) Lol o G gaS 51 Ry G gaS san5 53
leos 31 hls alanyeaS 2o, -(V49A (O, SKan
@ e ol Al e A lalse e
OYAY (K)) Ll 5 Jsme ot 5eS
il e Seosr el (62L5 polie (Sl o 5aS s
51 5184V (LSl 5 Y000 OLKes 5 o )
S odd GolS 650 Lablasl s (Yoo LK
) wi.:bﬂ sl S s Sdae O Olge
Sl ol s ap Bl e S 51 zi s S
Sl (25,5 b SR s T slpe 048 e
(V44T o, Kan 5 JIS)

P et s o e LS
S ol s QLS 5 Slas 5 Al S g
5 ool glasS Sl eld Uy G geS S ol ol

Ab) ol g5oaliS slaces s dﬂ 38 Ulge a
4 S gneS slas S 5 Ls 5o ((OWYPY (Sl ae 5 VYVY
N gz Sl (o3l 3 W5 L3 amligiise b
sosdhe JUasS plas o b osgs e eslizal (53,58
Ll S gelol s S Ll L)
5o ST Y I 33 5 e el s S S5 s
240888 O 5 Sl 5 Yo 0K
A B Ol o 295 T oslizal Ll 31 81 J-
dg00 Ol (g,0eS o &W slas S 5 4nS
OYVE RS o))

oS S S S L S s
s Ll ] iees oS 355000 LS55 slise
5 ey el bl Sl 5L {'JS ¢ e Aol e
oRIP el Sl gl s S e bl L S
S 50505 U154 oS 350 0 f58de gl 5 DU
TP 03 SHRe 3lse CLM LS e 3 eslind 5 5
S S CgaS il Lol slas 4 S oS
e xSV e sy 60 Gleds)
St QLS G e oS ol i 53 o geS )
Shslr il e NPK Lals G yae ol wle
“os g DS Wy s cpolr Shs
M M i slge Sl RIB1 seS
SlenS Slmis 3l e (2l s el OV pame
S5 S e LS el les S S s S
OTYAD (il 8 5 sliude) Wlods

sl s bl b (Y007 0LKes 5 5,
2l iS5 06 el g s 6 sl e
3ol s s ged ) S s S Dl yat
Sosle Lo oo St a8 sl 0lis gl ol
o3be ol o8 St 5 dals St 4 Cond S guaS
S 5 s S ety e Ol 2 03l
u";_llj_él Cylizea Qﬂ‘ Bl oles LS)"‘;'*'*-‘ uii\j—é‘ JMJJ\
S S5 sms S slgrdled i, WL 1 G
oS Sl uw@)\jﬁ:g slss s sl 5l
Loasss oos S OYAY) O 5 iyl
Rl @l Bl U s 3 5Te ! wﬂ KON [P
o b S0 I S s b oaS sl Ol G
aslsl 53 .l ilssl Ao )s Av/A Sle sl Cllad case
(Folse 5 sle 5 b G s b God (et
s ol 03 55058 ol Sl Slessl e 3T ol
3l sy Jesle b s Lo st Slepsl a3l CoS

L Eisenia Fotida



VO /¥ /Y oled /YO W/ I/ (O] 5 S poke) S (gla ass alons

A S eIl Sle sl 5 oL 5blas
sl LS 5Bl o 5T e dles 6 Se 1l )
S YO G 5 A5 55 SbE eSS Ol
S PH=) Lolins BL ] e ¥ 5 S5
035531 0Ty Jods Y () e sl 1A s
A YVEY gl o celun So gl — Laaisal
o Jgle OF 5l dmy 3 S 515 05l SO1 s ol Kl
e ¥ s BLs ¥Y sty Lo 8l s
oS LIS 2 e SO Ve /0 s S 5 s
035531 Ol eyl i dled (8L elall (gl N 5e +/0
s sy 4 Ll gl 03l OIS S&alsj ol
Ll Sl 256 TV pe Jsb 5o e Sl
Sis S e S fa bl p 85 S oo 4
arsloee (UGPNP. g7S0il hrh) ¢ sl 551 cels G s

0459 O 5 SLbLL) Ws S

LSl 1,80 1 STl sl clad s sl
Q0355580 3l ey 5 oS o o5l Jpboes 2l +/Y
Ole gel Jote (oS 500 s 5) o 5 AL ) e
A= TVEY Gy s el gy Cus 4 (pH= 4
KCl- Jplos 2 oo YO ol ST codis O el 51 5 Sl
FEARY ¢J§‘5L:= Voo 5KC & oo Y 50 Y/0) AGSO,
S50 psipal Sldde Ak en 58 O (AQSO, L&
S S s g se O gl s 3 8
ey dalE e 3 g sl lkde 03,5 oS Sho s
93 5 SL= rj_fj_ad\)'lcu.a.u« ;\jijjﬂpfdk:»
ool S (Mg N-NH3" g™ soil 2hat)g sl sSS1 el
o=l as aul goslsk 4 p”}l O8AY ( SlbLb) LS
b3V s skl Cdlad 208 a5 yeme A1
IS 055 slie (VA4 (Ol 5 STl 3) ol
5 S Al sl L s Sl ae SLS
QO+ DL S IS iss 4 055618
5 (040%) 0L 5l sy & ol LB als
OAAY) s 5 O gy 4o 58 S STl
)b_é\pJ Log La ol s 5 aims s 5,505
L3S asles MSTATC ;5 SAS
)’chj\ raug’\. clad

Blize 3 iomns 5 (555 Sl o235 Ul

Clas v/ c]a.w 0 8358 Lled xS Jla
ol el Ol (Y Jod) A Gl pme Sle sl =5
5 o mlBl Ly S Te Dl U odals L Sl o 5
Gl i8S ply w35l 5 e3sed b 1 (Gols e
sdaline wals s o O Jlis opzeS (F Jsix)

580 Grae 5l e Jle £ ool 4 alS Ll
U0 (Samga) cl osls Sl 1 ol Kbl
(SirsS SUE 5 ol S el Sl
dolee Glapdss sl a5 pland 555 5 CagaS Ok
Dl ok sl K el 42305 1 b e S 5008
%wxasjwds\sdwx,%)w)o)bfﬁ
(485 SL) ol 3 5 Joe Lo a2 |

Slads 5 oo b s GRSl S S
355 et 5 S gpeS (005 5 o gpeS 3 )8 il
Sl JB s (JS 03558 (I olse Dl el
Cowd St s oL 5ELS 5 Sle sl slae T b
Aol e b is
sy 501

Sl ace 3ATAY Jle s G o
0P bl 5 sl e le o551
Cope YEOEXT 5 Jb 5 OO0 ks
sl gbls 5 5\ F Q)Jchﬂj‘@&&)‘.@ﬂ%
55 andlls 5,50 St Olo gt AEL e Jdiae slsa
RO PRI PRve

hslar S Lok ~ b B 5 b ol
SESB s il LSS b OO Sl s
=T1 Sose 4 5 ol dlesl (355 L ol Lol
Sl g el D) et 355 =T, als
2SS YO 5 AT N G el s S
S =Ta OLSKs s 5 Y CwsS =T (G
BRI LRGP SES P TV TV KRGS
0SB e s o Fr g ey =T e
95 (AO JL) u.a.ujs JL :JMJJS JL JALZ SR
3 AP AD) A3 sS e aw (A 5 AD) 23355 Jl
ol A0 Jle Sl s S sl s S Jlesl (A
/\9‘JL»)).MM\JJ;S&;MQXYQ;H»JASQ)}.@
.,\j_u(..:%&“]u\"x\‘j?x\‘ sl b Cwndd g3 4 L S
Liesls 558 (g PXY O S 4 hais ass S s ¢l
S S AV e s 5,8 Sl (9555 S S Caad
}.\.:m..‘jijmxh@\t{c,;v@ﬂ #x¥ sleal b
GlassS eSSy Ad el 58 S nl 5l (S s
el ool ¥ Jgd )5 e 3aS 055 5 S gneS ]

Co3 Cal g A S 5l e e, Fr AV Jle s
Sl =0 Gae 510y G s il 5 A S)
S (5o g5 SIS 51 g L planil (515 0 305 S
S i K Ode 4) OAd Kis e g o &bl w
sdo S A1 b 4 S lad s ((Kislesl Lapme
ﬁyiqu.,\;m 0315 5 58 (G tanke ¥ S5



........ S B Lﬁ-w QWP&MJ@WJU&JJ}hJ,ﬁ‘ 6“@}3] C—AW b‘}:.d gﬁL‘UJ‘/ V\§

ol 55 8 55 oS Slaa 4 G G S
S STRRT- LS DU SR W I VIV S CI
Fooobed 5o o5 Ol (it 4 5 S i S gieS
e dlaw Gran L LS 50 CensaS s S
(0 Jsdr) ol oo
gl'\.a:\.a

St ool Sl 2355 o5 528 o
Lo Sl amslin (F i) Col azils (gl gm0
To sl U el jlas 51 SLs JTesle o5 sls olis
oS b 355 Sl 4 5 48l (ol e Ll
5 S geS S bl a0 S5 il s JT 58
iy s Il sle a3 51 i3 gad Sl 55 o peS e
Slass aldl xSl (gols e )53l dals Hls
dsd>) s S S uﬂ osle aldl Cel 5 ans S
VAA 5V /08 S Jlesle jlade op mi 5 oo S (Y
Jlw aw &5 golad o 5 ald Hlad 3 i S 4 do s
Syad bl Sl 55 CnseS o) 5 T e
55 L ansS Jlan 53 (0 Jsdr) ds S edaliee
Gl mme sl dals Jls LS Jlesle lans
LRGP S ST RUNVEIPL S I | PNVESEIEAN Hg | P
il s el Ol o 23358 il 31 L lSa
o T e Sl e &S lajleg s dais JpaEsly
S 03,8 il ys LS )5 G gaS a5 IS
Sls ol dald @ cos ol pme [l sl S T esle
i (23355 Oley ClBIS L aS Ay BN e
o psle i Lel 5 odd il 38l
Ml s S L ps alas wole o SL o4
VIl e LS as el o (ol me
iles Sl s S 3 e 508 o5 b G gaS
5 CmseaS S 3 0 Y S byl el sl
L oanssS Jlhasipa s s5eld C3L s S 5neS s
5.0 Jgdz) aseldl olis (g)ls me ol JCenty
J:{szjdjldbﬁéjl:gb):uﬂ;ﬁoj\“ CL“
Sl e DplE S paS a5 S eSSl sled
JAJJJS¢HJLM):CE_~M):ul.:)l,UJﬁ)
s gaeS )9 3 S 30S 35S s Hld e oS
G 5aS 055 5 o30S N esle Oljae 555 oo s dalis
4055358 e aw SIS js 5 ¥ C]a“);;.,.gf“nu.
030 Jsdz) cul o s s 3 VYA 50/0Y 5 5
T3 3 S S Y e A3,
sl 0l adalise s pme O] SIS )5 S pS
Blol I glassS dewyy St Jlosle b3 Lo
3T lasls o o JTesle Oblestl L sl o

5 (*o/V4 mgN-NH3'g™ Soil 2hr™) L ol oS 552
(/0 + mgN-NH;"-g™. Soil 2nrh) of jlads o i
CewgmaS o5 5 T Jse Jaw 8 oles 52
555 his S Slasles 5 el Candy ensel 3L
bt 355 Spae SIS L A ped 3L alend
Conl 4l 2alS e m-j el Jze gl s
o3l Oy ol 355 035381 Aoy o [l 4 (O J50>)
2 S Sosb 4 S Sl ('-i)ﬂ s sl S
o505 Z3Ls plend 55 L Kk $ ol
ol 4 Cond 3l me SRl STeyl T e
2ls Ol (s ged il s gleed 38 Jlh 4w 5 3 &S
LS JTasS o gmph oa 3 o5 Yo glajles o
23l eyl Sl wpliadled (A S Jle sl
ol S 53 e seS eos 5T Ll 02 I
OOF sl s Cd ey mie Slesl ol
Slesdl s 03,5558 s o an a5 LS 5 G seS
Sl Il anty 95 S 53 v peS s o5 T
Sols s sl Sleysl el il s, s S
85 5 Olgee 055 YU JJu O 51580 o8 sl OLaS
Loles b @ cod boles cul o3 JTesle 5 IS
(0 Js) KL e
2L UL g 5T cllad

SO I IS C P JUP] (ORI PY
iz Sl aman 5 S0 5 515 (08 Sl 5 a0 S
Sl o 3T CIle Olsn 2 (6355 Slass 5 2338 L
(F Jsde) A Sl _ome L5

dals Sles 4 S To Slass 55 sl cpl Clled
S Sl mpl ol el sl pl a5 i
Ly S g CewgeS peos F T Lles Uodals
sled 4 Cand Lajled e 5o Wgy pl 5 andls L2158
sk 4 s Olds sl Sk s Sl s Al
oesls i L ol SBld T b (gl e
03,57 355 Jlo 4w Sled 5 e o i &S g4k
mrl S lade o es (P dadr) A sdalls
HOPNP. g'Soil hr') wals Sl s oW 5blies
HGPNP. g'Soil hr') ol Slie o 2 5 (VYA
s o F Jlse Jl w8 ol 5y (FRAF/PY
555 Sl 5 .3 S sdalie edges Bl S eSS
SBlied T Ol A28 Jlo alsl b obers
RACEERL C}a“ 05 3l Ol Sl s pals U8
Il Gl b LS 3 Gy oy 5 S oS
cdalin L SELd 3T ls s Sl 50 aas S
“eos sl Jesle Dl 08 e38 LS



NV YR /Y el /Y0 dlr / i1/ (O 5 S pgle) S (glaia gl dons

J=B aes Ol s S sdaline (gols one il 53l T
Sosb S5 a8 Jl 3 cos S Ll
Sl BB i Olpe (2555 L (1L &S
i 5 03> Jw o (s el a8l (L1530 (s e
e 1 2eS (Y Jadar) 550 s pae sl ass S
dall ks s (S (sjfjl.ﬁ By {‘del‘" YA/AD) ,aud
(S p S S 53 p 8 oo VOYP) 0T Sl o s
S S s 5 P Jlne Jle e S goles s
Jl_..u\_wj_a): .J\_ibjf sdalie (LS B a0 o go0S
dald e bl pre sl 65}5(;}2..#Jh‘)3 A
5 A asS V-:" Lajles aan 55 .ol ol sl
Jiw Al o BB s Ol e (50581 ol
o 1B and Olpee o i 358 on salie (o3 S
ol 03,55 555 Sl aw S eSS s slesd o
oS (03 03 35 g0 gME ol Ol 35 o8
NE PP TR
llan 3 50 slo o (Sauar

36l ¢ Sloysh 3T cdlad b )3 oS s Shas
i JoB i S 055, AT el (LS
I=2 /P8 =0 OF (5 ) ols ome 5 ke Sie
OLis doys +/0) o 53 (=0 /Y 5 1=0/AY 0= /XY
Slesle bed olS s Slas e Sian sl e3ls
obie Ol T esle [l L &S ol ool sl
b)) Bl Gosd S s jaad 5 055 50 b olis
il a8 15 Son Came il e (f
Jsdz) s S e 5l b W 5 (s 5 Cdlad
Dt o ge S 5aS sy 5 o 5aS 3,1, 10 (F
OLLSen 5 gols) Ao 8 b olS Ay 5 ls J guams
(Yoo Olge 50449

ool =S sy Slades js (VAAY) O o
0508 5 SATinggld ot ole enl b 4S5 pel
5 OLLS ol Ll Gl Gane IS5 4 JT S
0351 s 5 Ly Ll oo el B LAMK)UJ_{.:A
5 Slas ilyslayd olS ol p S s sl sle
ol aalllae s 1 Lils Al gt ol e w1 olS ol
555 48 olasles 53 el cdld sl ka5 L
a8l Rl s BB 0 S Ol iz gas 3L
I S P R P N S UL RTTIS P
slaml 1 leysl el cdlad Sl (6 YL o omar
v_ijj\ Sl 5 Jlesle sla o ls oy bes il o3 S
0 Jsd) ds S Do (5ls me Sieon Slo s
OLSl aS OF 1y esdle oSl s iy ST S sl
Sl S e el 3 SL s ) Lacs S e

05 Sl 0l JLSa 53 S 5aS 055 5 e seS o5 T
o= b sles o (Ieslos Hliie oo tis 55 Gl o]
GS o3Il 63,55 355 b aw 45 LSe35 S giaS 055
(O Jga) 1S
o b b 5 S 039 5

035 T slpe dsile 055,55 il S
Ol 5 23355 e 5 (6355 Jled oy ol L3 el
Jolize 1 e 5 axdls gl ime LU IS O35
O35 Ol 0 (Gl omn Jl 55 35S e j3 58
Sl auslie (V7 Jsds) Cmul sl osls Olas ;s
J= 035,28 Olyme 53 das 0 0L 0l Jles! sl jles
OLL obs e il jlad a Cond ajled ple
e il 5ol 8 To b 53 JS 055, Oy 315
Jiv 56 cou S o (IS 055,55 Ol 3 S aals
A Sl Gl Bl LS gosb 4 (8 S 13 anssS
Jier) canliaml il sl gols pms 5ok 055 25 Ol see
5 dalE )l 3 (Aoys +/FF) O35 ke oy a8 (F
Fo Jni Ol an oS ol 5o /AN O e o 2i
A S edalin 550 Sl S 53 S praS a5 oS
3 eSS 3 5 P e e 4 (0 Jsax)
Al les,y st S Jlse Jl an 45 CowsaS s
OS5, Olyes 53 ol e sl dald jlas L lajles
S| I L | RN WP S - P VRS R e P Y
e JB 05505 o (0358 o AT ST Y L
ai};—fhﬁ)%‘-.\—?'°lc§%)4€li)°ﬁcﬂ’;\&“
23 o Y sl 3 05, Ol Lol ois S
Szl 23S Jlaw a s dﬂ 35S 93 s s
251 3sm g dals Sl b ls sme sl Ll yn 4 6345
L S 0o Ol 50 mloeed 355 slasbed o
L Lol ulagme 8 s 5 Jlspme dald [les
;pti)_.ﬂ Cody yda o gl Ol e dald s
3580 53 0L G s assse kel dsb 53 el
= Laeal 53 (0 Jsis) cesils a5 5 S 51 e
“os slasled sl S 05 s Ol e Sl 58
sl 3 SRl s S e sdalie S siaS
el 03 55 15 Sma 0 /00

Jiv U e 55 S Sl BB and Ol
Al sy 35 paaS 85 5 608 et 85 5258
Llails SLs js ol BB jaus Ol 5 (gols one
AT slas S L S Gl BB s Olpe (7 Jsi)
s B ale Sl o oS (5 5b 0 el 21l e

1 Mineralizable Nitrogen



........ S s gl QW}&&M’J@W}UMJ}TUJ‘ L;\Aﬁ}ﬂ Cdlad Olyme L3540/ A

L U ged B8 (Yoo Y) 0L 5 b J s S
3 AT S Olye 6505l e & S S 5
O 5 35Kass oS Jlsas b o ial381 055 28
m 08 00 3 pe LS 5 4S5 A0d sed Ji)lj-f «(\44v)
Cwl v gaS 3l s 3 P L5 P g
‘Lrﬁ classS opl s 58 .0048Y OLa 5 5 K ss)
Sy e o 5 Al ol an I SUs JTesle 53l
L OYAY) L5 5 crul olos 8 aupl e il 53l
3Bl b 4 3505 sl St I esle 03558
Aol VL Il esle &8 SlasS s 5leysl 5 oL
3L 35 8l s Rl a1y O s 5 el 03558
3508 Ol w3 ol

Obey o2l h e 5o L S as ol 52
g odledl JUT 5y s caxddS JT 58 6 me
O350 Olme S JTesle i 35, VU cyes T
Sl o dln 5 sl (Rl sl BB A 5 IS
255 e e 8 15 b o e
il Rl s e 2osn S S iy » sl
3 g 3,1 Cide gl 3 S ol e
lsliS gl s 5l gslite Sl G gaS e
M‘j}&ﬁ&)}jsow)jchwt}ﬂbﬁéolﬁ@
1) sded (5 Se3lul Sla ezt ls s el sl bl
SAVL Ce G paS a5 red S S
03, YU edle 5 anils St 53 CansaS 4 el
el osls ol 1 s Shas (Sl an Slcules

j&-;ﬁ}hw‘o‘}:ﬁdsxébowkmib:ﬁ

Bl o S oS Sl eSS e S
O 5 5, LSale Y200 OLESn 5 o )
ol il cpimmen 5 (Yo OLKes 5 45T 5 144
Olpme Jolis 55 (3L s 00 G gaaS 3 i Olss S
Sl aly 2ol Bl /YY A gaS ey 5 had
OYAD (il 5 Slsde)

SL 5 T slasss T mls @ oy L e
‘Sl_&);&ﬁ;_wj_&t&bsﬁ Jﬁl_gjbl:e\_u\_&..ﬁ
S LB PH piomen 5 S gaS )5 5 o 30S
i pobie 5l U g U candlas 5 ge ailaie
! ol s s A edalie e 3Tl
eSS Il slas S 5l eslinal &S das o QLS Gt
S rie S ol et G peS s
0 Jsdar) das o il oland 558 sla b

o aibs ) S s 1 glas S opl 0350 1
Cdle asl s SO S CodS Ghals Eel L
S 5 Sl gla sl o egs 3l S aS eu ]

5ol I Glaa s lS w55 15 5l glad S
S D oo 4 T slad e oS 35 e s,
LY V{PTLSL@}Q);)}.A;-.M; aalsl 5t b
53 el bz 5 b eyl sty JT slads S o
Sy e S sl a5l AU obas Ll
o) Sl o wamen (0448 Oes 5 (6w L)
53 oS s Shas ¢ plad sla s Ld 5 5ol
Gol3 e 5 ote (Shes U5 5LLLLS ﬁ)j b
osbe 5 a3l Sl o S et BLSIAs S sdalis
(S slse Sl b oS el OF 51 S sls 345 JI
T o) 5 Silime 5 2l S s s Sen Come
Sl il a3l 5l

5Ulans NPIW)\JL,;M,V@ L5l 34
53 0l Ol s SUpelsls (1= +/77) JTasle L L5
Sl 3 oan el o s 1 STl
5 b8 03 et S5 sl atle b U
L i ) b ons (Stas i 6 e
s Sl olis /) CLWJJ (r=+/0% o r=2/VY
Shie Sl e e S s iy JI ols S
L W el cams s 5 lad (g gl SLS
(FLbLb) spd e S s L Sl o 5
Sl Jlade Jlhesle a5 cils a5 L (Y00 Y
Al Lls 1 ol 30U 5T 5L 5550 2
OAAY O as 5 Somalla)

Col candllas 5540 VJ”J'J.T}J ol alin gl sl
S s \—“g'-lP\ ol ediS J xS Jelse aS 515 ol 5l
e S 2 O58 Sl &5 il Sl il s bl
PRI e [N PPN UV Y J 1T
aS el 0T 51 S LT Sl s o 2all s
Called e 51 T 558 Sl b S s S Comar
i palie s OLSGl 5 el s, o s SVL
Loy oo S 4 e o ool r.ab.e S s Lgl.aﬁjj
o3ls bl S sy s Shae & Sl osS oS
STl 5 el sdons 53 il pl 5 ol
Ao S Sy 2w b 5 U0 RS S 53 o
QYA O Ken 5 )
& oS a5 En

035580 48 31 0L i oyl Sl ol il
DIl el 158 0l & S saS a5 5 S 008
L s onl 5 ol xS sl b 5 olie ol
Sosb am il g5 JAJJ‘)SCJL’L;JJCJL&:{\J’}‘
DLSA 53 G 5aS )9 5 S gnaS 5 ¥ th,.ejs«s
sdalice a5l codled 5 ol ube Olpe o it



VA /¥ /Y oled /YO W/ I/ (O] 5 S pole) S sla ftags dowe

ol 3 Js e e 3N S sla 8l S
5 A58 g5 53 ol &S ke 2B onl 4 G5
o= Sl S e S Lgs as a8 Olads sl
Pl el 5 olie sl ( T esle 4L 63 0

el o3 330 |, S

@L:.Z o=lam e g Lcilenls Al el S
2 A A S saS s 255 68 3503 Ol U5
5 Cow 3 Eol ans S Jle Sl58l 5 eslg S
Slas S an &Sl OM il sdis S S CiS
03305 O Jlrs 1) Sbt oS den ola S5 1 slls JI

olojl 31 B S obowd (S 58 Sluogas —) Jgas

O el S eSS el b o Syl
Capu wj:y Solge P Gos
(25 945 2 05 o) 2> B CIN (2o ) (23) ’ & ey ewd)  Fesile
(5%
Y/Iva [+V¥ YI¥ o[+ OA \ [ -y Y-a/v¥ NYA ajov AN \Vd ;;:: vioy AYAN Y-

halojl y3 e3liil 3,90 T (SIS oiloss ClBgas -V Jgur

CowsgroS (0)9  CowgneS saly Olwogad
vI¥ NY - pH
AT v/o dsSm* EC
VY WY Loy s
V/o VAT Loy JS 5
NY a/6 - CIN cows
TAAF TV mag/kg Soil Clo JB jaud
FAAY fosv " Clo b6 el
Y\/- a4/ meg/lit Jgloe mundS
Y/ /- meg/lit Jgloee o e
\Ov/¥ YyV/A mg/kg Soil e BB al
WYY/ Y- /0 " " 89
YY/ /e " " e
VY YolY " " S
-/ -/¥ " " pgedls
<A Iy " "
o/ Y " " g
-1y YIA " " S




........ S s plbesd Sl pad pan i 5 oW 56l 5 510, 6uﬁ;ﬂ NP WSS AR D

andllae 3,90 S yad b il ylg 45005 -V Jgua

Gl B yhud ST 0Ge el L5 bl 3Ta 8!
mg/Kg (x22) (s,3)  pgPNP.g'Soilh?  mgN-NH3'-g™. Soil 2hr™
s
ya/aad ./¥¥d v/-5d yWY/a.d Ya/vac T
INVAIN® -/dAC vivad \OY-+/--C YAIAAC T,
INARL® -/oAC \/SAC \AASIY-bC oa/svb Ts
£¥/AYD -/5\C y/-¥C YYAY/E-D £Y/YAb Ta4
so/fvab -ivvb v/sob yoav/y-a a¥/yra Ts
v-/ysa -/yaa f/Ava yaay/y-a V-V/Faa Ts
J
B35
ov/avb -/a¥C v/sob vovy/--b 05/¥AC Y,
on/-Aab /oAb y/-yb YVf./A-aD s5/5b Y,
a/y-a Jvya v/asa Yo-£/a-a vi/yra Y3

W

.6)‘:L;.M Q}uj (:J&)M):@gwjén_iidaw): Q:ng_,m?}? Qns)’“ﬁg

B puan Lglite (Sledlw 5 (5355 AliSeo (51 jlows )3 dalllas 3,50 (a8 LS (ke Ao —F oo

©lapo (Ko
JBiad S gee Jese S Ul slosg! df  Slwd gl
ERES (ae2) (w2 2)
yyo/ vy ofeet” YARR YA-ADF/OA- Of ¥/ SA-* Y S5
YYS/AY - TAAT VA/FAS™ FrEovYa/y. ™ IRAIR \ 23355 Jls
YA/AA- ofeey® <[y OYYYOAAN-® YIATR ¥ s
e " " v
e A AL YAVEAYE/ Ve SASAIVY « ) 398
ov/s. . o[y AZARE DOYANY/FY L YOF/AN* \e Juo st
ST
B o[ Fe -[f5- YAD/ V- YIVY- ¥ Js s
VeloAs £y, 4/ A VAV NARE - %CV
el L Sloe o s fme sl 3 g g pde s Xm3OLE Dt 8 3 ailie Sy
Al esls s 5 gy g ol i 2 Te U Ty
23S JlanY 3 23S Jle 95:Yo B35S J KiY
ol Callad 5 alond Oluogad (B ) g1 CuwgyeS 09 9 CawgeeS Jililio ,51-0 Jouo
o BB s oyl ML): W Ulews 10,9 o
(mg/Kag) 55 o9 ‘:)i HgPNP. g*Soil hr!  mg N-NH;*. g™*Soil 2hr?! S35 Jles
va/Aok -/¥fc \/-5€ VVFF/A-m Yo/vahi T1
£AIY-be -I¥Abc V/-ve \EOF/SYi fo/--g Tl
a%/¥¥gh -Ia\be VIvve yFag/svk va/a-h T2-2
YV/YEb .Ivfabc  V/rve \OOF/SYi PY/YE T2-3
FA/D+] -/fAbc V/-¥e 1 arinit FAIAYQ Ts-1
ov/a-hij -/¥abc V/yre Ye0+/s-g o0/ \Yf Ts-2

oAIVYg ./voabc  v/svd Yofs/sve syl e Ts-3



WY /Y ol /Y0 a1 (ST 5 S pgle) S glatags dow

o+ /avij -/a-be V/-ve o/l oslo-f Ts1
sY/vvde Jorabc  V/¥ve YYvs/sve £Y/ve T42
of/vvghi </vaabc  v/oscd Yary/vec sa/o-d T4-3
5. /svef sy abc v/svd \EAY/YE v¥/--cd Ts-1
sY/vvde /shdbc  v/vvd yvs./..d 20/v¥h Ts-2
sv/a¥bed -/Aoab olo¥b TYYY/YED VY/sva Ts-3
£¥/svede /yyabc  Y/vscd \a¥y/.-h YA/--C Te-1
£a/vvb ./vaabc  ¥/\ve Yas\/sve Wy/fva Te-2
vs/v¥a -Ava v/\Aa v&VS/sva VY¥/..a Te-3

Ll s e sl Sl oyj~/~odw,>msj;;ﬁ G s Pl D5 s &S e Sile -
A esls ca;_}: LAdir))jﬂyuféu.):T(;UTl
03,55 555 Mo Jlw an ¥ 03,55 555 Mg Jlu gs0¥ 03,5 35 Jlo G

PPS129) 3,30 dlhublw M Jo.g") -5 JS-‘?

5 o ¥ ¥ Y ) o ld Gud,
\ \ ) ) ) ) ool cullad )
\ ) ) ) ) <A JRINER I RN | P A
) \ ) ) Nal N2y Sesle ¥
) \ ) <V -y - IvET IS 5395 oy ¥
\ \ NN N VYo -foy* Sl b6 jaud 0
) e AT Anan e - Joy™ 3Skas 5

J...I:L;dﬂ v/ Cb.w BE SR % )\J‘;Lu slaasOLii—sese

cuw}p

5 Pl Sl (Sl s Koo g 2L OB o ST ATAD sl S s i O o e
REAY o) ojlad Yot T 5 St p e alome 03 oS 5 Shes

SOLk im0 pled S S 05 A 5 e S s s A A6 GlabdS Ll AYAY s
i \O4 3l s olKls (65,55LES 0l L wliiSTE andy Al s S wb

Ol olils DLl e ge A5 5 St (ibols NYVY o (NS 5

O st B 5 o ENS (L wige 5 5 0dSCiSls W 5aS (Sladn] b oy 5 s AYVY L0 (LI

b wdigs O i azdy )| el IS asbOLL 5S35 e Al B (g5l ang ATVY L0 (I
o WY L0l e S 5 ol wdige 5 b o dSEs s

YAV L 2l slex Ll Olesle Ll (5555 (1 S gaS s L5 AYAD ) 1§ Al e o o Slde
RO

Ol o&idls SlLasl a jo by mdlag 35 AYEY (G Gl es

slge b odd las cilises LSt ol SO g 5 Snpn Slos a5 ol g Sl uns andllas IYAY (il S6
DA AT S5 N0 o Ol St p ke o S pania il

oo 53 Slossl ol e St sleS 55 5 (o 5B YA (g3lael S 5 Wl g 2l b e i
NP0 0 L e 5 553LES 05 5 ple Olghul Ol LS

10. Atiyeh, R. M., Arancon, N., Edwards, C. A., Metzger, J. D. 2000. Influence of
earthworm-processed organic wastes on plant growth. Bioresource Technology. J.

)



........ S BL &W CJW&‘-”'MM}@W juu‘,jio)ﬂ 6\.&‘&)’3] g..:JLu’ b‘}:.a gfL.’.J'J‘/ \YY

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

84: 7-14.

Baldoni, g., 1996. The influence of compost and sewage sludge on agriculture
crops In: De Bertoldi et al. (Edits). The Science of Composting. Blackie Press,
London. Pp: 430-438.

Dominguez, J., Edvards C. A. and Suber, S. 1997. Effects of sewage sludge
application method on corn production. Commun. Soil Scince. Plant Anal. J. 23:
1705-1715.

Eghball, B., 2002. Soil properties as influenced by phosphorus and nitrogen-based
manure and compost application: Corn production and soil phosphorus. Soil Science. J.
63 : 895-901.

Frankenberger, Jr., W. T. and Dick, W. A . 1993. Relationships between enzyme
activities and microbial growth and activity indices in soil. Soil Science Society of
AmericaJournal. J. 47: 945-951.

Gigliotti, G., D. Busindli, P. L. Giusquiani. 1996. Trace metals uptake and distribution
in corn plants grown on a 6-year urban waste compost amended soil. Agriculture,
Ecosystems and Environment. J. 58 : 199-206.

Halemegko, G. Z., and Chrost, R. J. 1984. The roles of phosphatases in phosphorus
mineralization during decomposition of lake phytoplankton blooms. Hydrobiology. J.
101: 489-502.

Harrison, A. F. 1987. Soil Organic Phosphorus.<C.A.B. International United
Kingdom. 257.

Hoitiink, H. A. J., Rose, M and Zondag R: L. 1994. Properties of material available for
formulation of high-quality container' media. The Ohio State University, Extension
Research Bulletin, Ornamental Plants, SC 154. Columbus, OH.

Julius, B., Cohen, T. 1910. Practical organic chemistry, Kjeldal method to measure
nitrogen. 315-318.

Kae, R. D., Maesh, B. C, Bano, K and Bagyarai, D. J 1992. Influence of
vermicompost application .on the available macronutrients and selected microbial
populationsin apaddy field. Soil'Biological & Biochemistry. J. 24(12): 1317-1320.
Leifeld, J., Siebert, S., Kogel-Knabner, |. 2002. Changes in the chemical composition of
soil organic matter after application of compost. European journal of Soil Science. J. 53
(2): 299-311.

Liang, Y., Yang, Y., Yang, Ch., Shen, Q., Zhou, J., and Yang, L. 2003. Soil enzymatic
activity and growthrice and barley as influenced by organic manure in an anthropogenic
soil. Geoderma. J. 115: 149-160.

Mamo, M:;.Rosen, C. G and Halbach, T. R. 1999. Nitrogen availability and leaching
form soil amended with municipal solid wast compost. Journal of Environment. J.
28(4): 1074-1082.

Mathan, K. K. 2000. Impact of biological wastes on soil physical properties and yield of
maize and finger millet. Madras Agriculture Journal. J. 87(10-12): 618-620.
Masciandro, G. 1997. Soil agro-ecological management: fertilizing and vermicompost
treatments. Bioresource Technology. J. 59 (2/3): 199-206.

Nannipieri, P., Segui, P., and Fusi, P. 1996. Humus and enzyme activity. P 293-327, In:
Piccolo, A. (ed.), Humic substances in terrestrial ecosystems. Elsevier, Amesterdam.
Nelson, D. W., and Sommers, L. P. 1982. Total carbon, organic carbon. American
Society Agronomy, Madison, WI, 539-579.

Olsen, S. R, Coale, C. V., Watenabe, F. S., and Dean, L. A1954. Estimation of available
phosphorus in soil by extraction with sodium bicarbonate. U. S. Department of
Agriculture Cirs. 939. USA.

Robin, A., Szmidt, R. A. K and Dickson, W. 2001. Use of compost in agriculture,



VWY /AYR /Y )l /Y0 a1/ (ST 5 S pgle) S glata gl dowe

30.

31.

32.

33.

34.

35.

36.

37.

Frequently Asked Questions (FAQSs). Remade Scotland. PP: 324-336.

Ros, M., Hernandez, M. T and Garcia, C. 2003. Soil microbial activity after
restoration of a semiarid soil by organic amendments. Soil Biology &
Biochemistry. J. 35: 463-469.

Saha, S., Mina, B. L., Gopinath, K. A., Kundu, S and Gupta, H. S. 2008. Relative
changes in phosphatase activities as influenced by source and application rate of organic
compostsin field crops. Bioresource Technology. J. 99: 1750-1757.

Senesi, N., Brunetti, G and Plaza, C. 2005. Quality of organic amendment and
effects on Soil organic matter, with special emphasis on humic substances. a
review of general aspects and most recent findings of the Bari group. In: Yang, J.
E., Sa T. M., Kim, J. J. (Eds.), Application of the Emerging Soil Researches to the
Conservation of Agricultural Ecosystems. Korean Society of Soil Science and
Fertilizer, Korean Society of Agriculture and Environment, Rural Development
Administration Seoul, Korea. Pp: 95-129.

Subler, S., Edward, C. A and Metzger, J. D. 1998..Comparing vermicompost and
compost. Biocycle. J. 39: 63-68.

Tabatabai, M. A. 1982. Soil enzymes. PP. 539-579. IN: A. C: page (Ed.). Methods of
soil analysis.Part 2. Am. Soc. Agron., Madison, WI, USA.

Tabatabai, M. A. 2003. Enzymes. past, present and future. Second international
conference on enzyme in the environment: Activity, Ecology and Application. Prague,
Czech Republic. 14-17.

Tabatabai, M. A., and Bremner, J. M. 1969. Use of p-nitrophenylphosphate for assay of
soil phosphatase activity. Soil Biology and Biochemistry. J. 1: 301-307.

Tejada, M., Gonzales, J. L., Garciamartinez, A. M and Parrado, J. 2007. Application of
a green manure and composted with bett vinasse on soil restoration: Effects on soil
properties. Bioresource Technology.J. 3: 212-220.



