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The effect of biogas slurry and manure on some soil properties and plant
productivity

Abstract:
A set of field experiments were conducted in order to study the effects of biogas

residue and manure on soil properties and eggplant, tomato productivity at Yadoda
Research station in Darra Research center - Ceneral commission of scientific
Agricultural research for two seasons 2009 - 2010. Biogas unit was established at
Yadoda Research station as Indian -Chinese model. The experiment included eight
treatments with three replications
Soil, biogas residue and manure were analyzed prior to the cultivation. Soil organic
matter, soil total nitrogen, soil available phosphorus and soil available potassium were
estimated.
Upon harvesting of plant, significant build up of organic matter was noticed in
treatments amended with manure as compared to control. Significant difference in soil
total nitrogen was noticed in treatrnents amended with biogas residue as compared to
control in the first season , and the increasing in these treatments was gradually by
increasing of biogas amount. also increasing of available phosphorus was noticed in
treatments amended with manure and treatments amended with biogas residue as

compared to the control especially in the season 2010. The best treatments was biogas
residue level 3 and marure level 3._Moreover, soil available potassium was increased
in treatments amended with biogas residue at all levels as compared to the control
especially at season 2010 .

Significant difference in total N, P, and K in plant leaves was noticed in treatments
amended with manure and treatments amended with biogas residue as compared to
the control
There were significant differences on eggplant productivity by increasing the adding
of biogas residue as compared to control. Significant difference was noticed in
treatment amended with biogas residue level 3 as compared to mineral-fertilized
treatment by increasing 34o/o. Whereas the productivity of treatment amended with
biogas residue level 1 arrrd2 were equal to productivity of mineral-fertilized treatment
at the first season.
There were gradually significant differences on tomato productivity by increasing the
adding of biogas residue as compared to control. The best productivity was in
treatments amended with biogas residue level3(5oh as compared to mineral-fertilized
treatment in season 2009 ) whereas it was similar to mineral-fertllized treatment at
season 2010.
Key words: biogas residue, biogas, soil, organic matter, soil properties.
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,J-sc til^r.r drrYl $i gi:;-=v dll.s I .JYl e-i-ll dDi (,J+ll .L-',J9 r^ ;E3aJl

Y. $!1*F,#l o3.,rYl (4) &,rrl
2010 f*s. 2009 js" dd-et -ell

Ohilt+ll L!,--- 613.:tll s!r:,r O1+3Ut dJ,... i.;Jri+ll .fu,r.r.

2.89 cde 2.39 a 0.3s d 0.274 f .taLi,

2.4 e 2.66 a 0.409 c 0.3447 e I jtis;+

2.77 de 2-B a 0.425bc 0.366 d 2 itL*
3.17 bcd 3.ll a

0.438 bc 0.383 cd 3 jti.sl

3.28 bcd 1.63 a
0.462 abc 0.402 bc t tttJt &r.r

3.50 abc 3.23 a 0.474 ab 0.406 ab 2 JltJl&'9J

3.66 ab 3.59 a 0.497 a 0.427 a : Jtt,Jt &.rJ

4.014 a 3.69 a 0.476 ab 0.425 a ujJrr rLa,,

0.69 3.s68 0.05s3 0.0207 LSD oos



J Odlare ) JSi lJ (e-1lJ.l! ',..,J1 0^ ,.1"i :fi:+rlt rt *; ar' ''\l etill d gS o-1i3t

3 ,,=jr r-^ll crj.,;Yl nF b+S drl J"S *ji-l rrl 65a rl-*^,, -j1j Cl ;,i 1 ZOOS oe)--,;

;J,q-,.,,,)L aj.1li" J[..-\--]l6E^ll o3;)l iri.tr,t' J:Sl dt-! _)tidl .rl^-.., ;Li JEIt
d.l.^Jl o_pYt ;." !t- .9r1.. ( 2000 Ramert 3 Bath ) .L) rg J.19J=YlS*":'ll

.,-' .,-t*61! aJ.,-i^ll e fu-,rti" j'6 Cl .11^.+ i-r^-i^ll ;r;il| os

'-.i-rnll (5)it Jy+tt ;.,,' :L".;ll ep CE JI lii*J'ill .,.!c ;eg$ rt*,, J''3" ii -3-3
.i" nll -i - li^ll9\-

d-.9fol f--r"ll o-ii rr1---ll j-;e i Url! c/ CUI J,i*,.rdl d+l.3 ellli r9+Ul d$ll rJ#i

3 rjb:ritl r1^.,, i!1 ',! ;r1-,;4- CUI -lArrll os A+=r.,;s erlr;Jl cr:lS 6.19''rrtl 49.,J!

,.1-";: l-\ OL+$!I! a.-,"ill+: .-,,Li.,)l c:t-ili- rL-,+ t'^ "Jl cjj-1-.-ll ./ dJI.-S

.,Jc _,,ls Cl jl . ..,,, 6 '' "..*ll dLl*^ll 3 1.6.:l-rrl,-" 6+^++ :tj.r.U &j;a 6.r^...,,^ll dJ-lJl
dji-t-- # &1131 : jb-sll rl^-,,.., d)-1-. .,-s .j:trf ,cJi-,^Il U;il s1S 3 ralSl

os L"i+,- &r,i ,-,L-'Jl 6-5trlll .lr--- i .;til1 f."J^ll i 6+ .,,16.!l '''r/ 6r' ''\l

aJ.-r. J$ a.r1-r..!l cslS 3 cralJ! i-:;ti" crtS*.*ll 6+^++ jteCl rl-*,.r;r^-.,*ll dj,-lJl
ol^1..-.Jt 3 caJi*,,. ;l : Cl .r1-,.r a.r,"-..^ll il^lJl '1,^9:'- ,',qri' $ J .A^iEyl 6JLj C.q

i/'Jl rtJl

(gs/& P 
",.) 

LJIJI ,r,s Cti^JI lei-,Jijt (5) &+ll
2010 f*s. 2009 f-s. dd-{lr-oll

&r4r.
Ol+il+ll

iJJ t:,.t| 
"lJgan 

c g!j3$l ,.lsuag ig r:ltl .fuiara

15.67 g 5.677d 9.76b 7.23 d slLi,

16.03f 8.5bcd 30.8 ab 9.9 d 1 ili,s+;

23.53 c 11.13 abc 13.67 b 12.3 cd 2 itbet
23.53 b 12.2a 13.4b 47.57 abc 3 jEs+

23.91 d 6.98d 27.4 ab 13.6 cd 1 .,11i.,3tlf3.1

21.92 d 8.373bcd 35.6 ab 49.4 ab 2 -2ti.,)t .f3.1

27.L1 a 11.70 ab 41.4 a 54.27 a S -rti$t &su

22.19 e 8.047cd t2.s b 14.77 bcd ojur rtr-,
1.271 3.568 27.Al 3s.8 LSD oos



,",6'rr'li J .A-iL,;Yl ;.rL;6* e.+sr. Jr:;.rL-;Jl c.,-ilS 3 r.ralll-r a-i;lL eL,--r-.,*ll g+
cr:+ l.ra : jr'-Il rr ^ Jl i!h- .& 3 : 2 ci,,,^ jl6 Cl rL..d 6 '' ^..,.\l al.tJl L;'r,.-

oe)-"-2 3 Monib ) a-.,jll ,"+ ;.,r1 irl\ -Ui*.:Cl "+$ .t^ rr; g.rll 3 6;,-z,Al .rlJl 13'r

.( 1e84

.rE:+ll (6),"sJ J3$t ,j,,#J 
'L*!$ e's CI&JI tl.r*,tiJ+ll s& jE#ijl rlr., -.$ti -4-3

.i{ilI--i -lill

djful f*.,rFll ji ,rl--sJl so L..1:J1 ,/ CUI fri*.,UCl d+L5 CJtll q.9plJl llr''.t1 1*
AjJ\L 3 19F jlidl .:L-,;;'. ..."t1 il^\,^lt d 4+i'4;.:t-,../t cr-:lS l'1Jqll '+.nl!

,f : .3 ,-i&.,.o -,)t-i.,!t c.,l-iti- 1L-.,..1 6r. ...\l o-t cD\-1-'-Jl '14 dL;il 3 rralJLr

ulS t-+ .irjll ,t' 6L:^11 6-elt,,L!l a.rl-,; ,=lo jl.:ti\l .l- "\ -,.. 
L !J+ d ObilUl

6JJr$ i+*t\ o-,$l tr^ll ,J L+. 2 cj",* -,;ti.i crliB^.,6r.."^ll o.t c)t-lJl qpli

, jt - Cl rl--,*r ; ''^ , " Jl s)-lJl ,,-6 cllj _l 6ti^ll U"UCI sr 4-Ji,'4 6rl-5 L-, I a;g

,-'irr, r-i J .fil-:yl ar1-5 4- a-11.,-. Js arLjJl '1!.,,J ,-,rE -r r.u1J!! i-:-.1ti^ ;Li,!l .''ot

, j .",11+ , .;r-.Jl rL .Jl il^1,- 
"J, 

3 .s-ti"." ;t r cl .1L_.+ ;\^ ."Jl al.lJl l_r."*,-

rl^*,u;r^ .Jl $l*1--J1 ,/ dlf l6lj.ll .rE:Jl os a-5+,- 6rl.j'1-.;"J Lrrl ,1 .ril+ll

$ J .a-iL;Yl 6r!j..-. al=r. Jr:;r|,;Jl 
'L-;i ojlS : ,.u|^i,J! fuJli. Jlir.l,I ,',U J jllrdlsL

cllrS : .l-:r;*,,Eql1 : c.::)! .f jlful+ll rL,", 6i (2OO7 oe\ 3 Masse ) .*+

.r+lb OlS .J.tI^llL..pll p;g.,,Er O1(2006 Hasegawa r Furukawa ) }=Y

(E/C- K 
"".) 

LJIJI ep Cli.]t ps#rlirHJl (6) &+Jl
2010 f*s. 2009 fs. dr)-rt.ll

i,lrjll.Jl ,lJ,.r. ig,:ttl ,JSr.au 4$il+Jl dJ.... irJ$Jll &ar.
459.7 b 444 c 502 c 456.3 d sal.i

487.3 ab 479.7 b 474 c 508 cd I jEs#

521.7 ab 517.8 ab 494 c 462.3 cd 2 jtir*
540.7 a 567.6 a 461.7 c 636 ab 3 jlir*l

518.7 ah 416.7b 485 c 515.7 bcd I Jti.,Jl ,fuJ

491.0 ab 489.0 b 700 a 589.7 bc 2 Jli$l&JJ
481.7 ab 530.7 ab 661 ab 753 a 3 .rl-!)t&s
470.3 b 504 ab 525 bc 551 hcd lu rt*,
66.42 30.33 156.4 126.1 LSD oos



C-l Jr+ll o* :a;5jl J-l&Jl i,".il,r3!l crllr4 ci Lsi,,*Jl dDulr.cJl ;$J -5-3
.LJ,+ill +S sr GJ+sll J.-ti,ll .;y 19]p!t eP (7)

a*Sl. l -,;r.aU*!l iF t-19ri,rll.19i ,al:.. (7) &e,11

KY" PY, N% iLt -.ll

1.46f 3.12e 3.01d $t i,

1.68d 3.28d 3.47b I Jns.,

1.78c 3.4c 3.63a 2 Jns*+

1.92b 3.73a 3.65a 3 jEs+

1.57e 3.37c 3.24c I -tLfu)l&j.,1

1.7cd 3.65b 3.57ab 2 JtLJl&JJ

2.04a 3.71a 3.73a 3 Jlt$l ,3iJ

1.49e 3.16e 3.25c l*o.tU^,,
0.09592 0.05530 0.t465 LSD oos

a '' ^ . ,Jl d)Lt*Jl oj dlli J rslSll oi-,1Y I u,^ iJrrt+ll ,i],l:l dJjsi trLj cl: , r ll -x!+
.L-J-ll ;" 3 .ii1-,;)l ;rL;6- i-sr-.;s;rL;Jl c.r:lS j .ral$ a-:Jli^ j;3g.Jl rL*.1

, .;r--.!l .lt^ ...11-, ; '" ."Jl al^lJL e-.i_2tL _.1E39;I1 .:1^*, crL53-.". C+^+l ,f:&-ll G:jnll

al^l,.+ajJL6.3 32,-cj'-,^ rtir.lt O3-14ir" "Jl d.,)-lJl d cfu-tt lra L-'-rl cll.rS

ei c{jVlArtx a+-x dU3rll J JJi*,,Jdl iJ- d.,l+ll .9]13'i,+- t' -l.sJr--ll .rlJl
tL-ga'^..,J1 d}\-lJl r/ _1.^-l:-ll or4J r$ir-"ll irlifl ,',;- cJ u.,,li3Jl J Jrs,gll ejEi

.d.,-ll .rL",,,lL fu-,;ti. J raLillt a.:;li" 
-11; Cl

ar$Jl rl&Jl i," Al+l$1 .iLei ,ruir. (8) &r1Jt
K"h Poh N% il"lr-cll

1.57e 3.08c 3-74e .laLi,

2.66c 3.22bc 3.96d I iti,s:t

1.8ab 3.33 bc 4.07c 2 iti,s+

1.95ab 3.37 bc 4.57a
3 jtis-

l.8d 3.26bc 4.05c I Jlt,Jl &31



2.29bc 3.6 ab 3.97d 2 Jti$l&JJ

1.89a 3.78 a 4.4b 3 .jt,)t.f3.1

1.79d 3.24b c 4.03cd ojrra rl*.,,r

0.1465 0.4032 0.078 LSD o.os

c-DLl--ll ,J dlli r .,ISII clljll O- Ol+ii$l cdli,-c_F-,, arLj (8) i=l clr.+ll cr+l:
,',{_r;i -, .asL;yl ;rl-r;4- i-r:r_. *f ;r$Jl c.r:lS 3 c.ulJl-r aj;ti,o jLfuCl rto-.".r a''^,"J|

f : .orr.'-ll rL Jl.r;''" .*ll i.LlJl -& 3 .gJ3*,.. jU Cl r1^-*r;.r,o-","11 al^lJl

irt-.,-.,!l cr:lS rii j1j Cl rL "i 6'-*Jl cJ-l--Jl d Ji*,.Jdl dF drl+ill .9lyi ,..r,J-:--

4.S : JLi.,ll .',r-!]6\-...,"tl d.JLlJl i dJ]1S Ajlldl dEii r i.il,:)l 611-16r !-.,rs
.a-iLlyl ;r1-5 4^ iJiU$;.r1.,-.,/l o:1S

.rL ",, i,''^,"Jl $LlJl C+^+ 
"l-,;,L- ,-,{_.rr,rii o"trCl iF slill Lgbl crJ'.,.- rs-i J

.d!^;SJl .rlJliIL-",rJa j.ul".il| .,le jlssJi\l

J,.. lj,ll a:,"-;:^ 11,1, p, K, Mg) 4+,l-Yl J,,-1j,ll ,11 IZOO+ Martin ) .r++ r! -r

.;t" Cl .l.o*,, ,,s 6 rlilo gllt\l {-r)ll , 

"n-,-ll
.4qul Ai)$l 

'..ob*ll ;p ..:1s11 ,e:i-- 611r-.! 6.ri -1l;r..rJt rL^.,, Jl-,il uJ i'+,6rs 3

#:,1:r+ll ir++i :At+3t+Jl s oJsr+l Jl-i i4. s.. ,rs A.rL".I c$rt 4lt J*,:il -6-3
.Ol+il+lt I U:sJl Jl^i arD" 3; (9)

,Jrq$ j..3 crti.a!y(g) &+ll
o/o Ar.clrJl

6LJS-r ,-ili,!l lla.l 4+jliJl ;.tL4l1 rt*.ll %iitrtt 8rt-Jt

2.65bcd 0.96 a 0.4 a 4.4cd 5.72bc ulj
2.77b 1.12 a 0.46 a 4.66b 6.64a I iti,sii

2.82 ab 7.14 a 0.44 a 4.7b 6.68a 2 itLJ,t

3.03 a 0.95 a 0.45 a 5.06a 6.58a 3 jtig".l

2.45d 0.91 a 0.37 a 4.12e 5.33d 1 Jtill&$
2.58bcd 0.95 a 0.39 a 4.28de 5.57cd 2 J&Jl ,53.,1

2.5cd 0.93 a 0.38 a 4.2de 5.47d 3 ;&.!t &3.,1

2.74bc 0.97 a 0.39 a 4.58bc s.95b oj.u.e tL-,
0.2s 0.35 0.26 0.228 0.24 LSD oos



,t'l+ ,+ 3 32.31 ai,,,^,, j1*:*rll+ +;l-;ll dJ-lJ #r'. rl,r., cl:+ll Cr -E-Jq r
.:L*,Jl il^L- p ,-,qr;'' 4S _r .i-iLll i:Lll iJ^ iJJ$Jl c.rl-r= ce:i--l a-.,*,rlL, djn-lJl
jL;Cl r1^-.*r i ''" ,Jl al.lJl + 

'Ur:,. i.,L-ll rl:Jl dr^ BJJriJl .gi-- rlr-.11 J ..,i&^ll

o:1S Lie ,-,;!ajpll rL-, i-il;J 6JLj e. lJN,s a:l-r-.,/l cr:lS 3 r&)-lJl 6^++ Q1s." 3

ell.rs ,.;''- Jl rl^*,Jl il^l* -r 2 j 1 ,si-'* jl++il rl^-,, d!.1-- ;"',+ a{6:^ edElll

.",1- ,jLojsJl rl-*,. A.iL:! a.rL; sc crlgs*.Jl d- 6JFSI ,-cJ'1a,0 # ir:r-.;.r: a.rl-r...!l cr:lS

a;:is- g15 ells 3 irJl .rL.ll 01"1, & 'L-jO- 
-2f; Cl rl-o.,1;'""'.\l i.I^lJl '"'qr;-'

.dill .:r^."U il^l* 6^ tJlS.2 J 1 jlfu:"ll alL- ss c.rLJS...Jl 0^ aJJrlJl

Ol+iul _j.d crti.aer (10) &riJl
6LJS*.r .iUl tL-.t 4=*jlill i.,,l,4ll r!,"11 ijttll;.lLoll 4i].llr-ell

3.84 d 1.05b 0.55a 4.44d 7.28 d .ulj

3.71d 1.06ab 0.57a 4.64cd 1.6 c 1 jlis;r

4.04bcd l.l6ab 0.62a 5.07ab 8.29b 2 jtig#

4.24bc 7.Zlab 0.65a 5.3a 8.69 a 3 jlis#

3.91 cd 1.09ab 0.58a 4.78bc 7.83 c 1 Jtiill &$

3.96 bcd 1.09ab 0.58a 4.64cd 7.81 c 2 .,1&)l&3.,1

4.78 a 1.22a 0.65a 5.32a 8.72a 3 -11!.)1&3.1

4.28b 1.14ab 0.61a 5.04ab 8.26b lrr.tte-
0.3502 0.1661 0.2930 0.332 0.2656 LSD o.os

& 39:l ecJi-"^ J1j CL1 r.r^ .iU dJ-l J g3L qlel (10)& +ll .1- l-.\ _e

4nLll dJ-l* ll crlJij dlS _r ,i!Ul;.rlJl dF Ofr$l,sJi--l i-L,,ilL c.l)[-lJl +,-
.,;r'-ll .rL*,,ll iIL- p t,.:.1'-

jG:lill rl^*,,r;''. .,Jlal^ul # 
"LJi,.o qJ:l$laJ.-ll rlll Cr Ol+lUl.tli.r rl5l 

-e

6 jti3+ll rL^,, :,.i1-.-al 6rl-r; 6- ir.-r.. rs i.r1-r-.!1 cr:6 3 iel)-lJl fLr-+ AjJG^ 3 rg-li-^"^

.q;rJl tlJl i-l^l.- s2 s I dJ1.,,,4 jlfuHrll r1^-,, ,iL1.- O+ fu;16^ g.,Edl csS t"t,.

rl^-.,,, i;il-,:l 6.lL; r i. ol-.,..f*.Jl i,,- OL+jll+ll , cJi.r-o o-s i-sr_. 
-.,1r: arL;Jl .', ttS ,;l\-r( 3

.jill rlJl ill,- €2 s 3 jt;j+ll .1L-*,;r....,*ll aLlJl d1..,;tfi ,',1- , jtiJCl

r Ur$l A++l:l) (11) ,"s-,1 cJ-r+.ll .,HJ :drrj:tl Gtq # LS:..^tt {ryilrJl )ih -7-3
.615lUl



(r/.rs) ot+.ltJl s {rs4]l 4i+l5l(11) &+ll
2010 p*s" 2009 i*tJr &)l.clr.ll

iJl+llrlt dJ,.a.r {}rJiJl dJ€r. irl+il+Jl dJ,ar,c 6,,13 t'rtt1 ,.\r..o.-

8.34f 11.67 e
7.33 e 3.10 e $Li

12.23 e 25.00 d 10.6 cd 4.37 cd I jEel

19.45 d 34.44 c
12.4bcd 5.24 ab 2 jti,e+

22.45 c 42.78b 13.77 ab 5.318 a 3 jE*

20.00 d 28.89 d
13.33 abc 3.99 d 1 JLi$l &JJ

25.56b 42.18b 14.27 ab 4.70 bc 2 JltJl &$

31. 11a 52.67 a
15.4 a 5.15 ab 3 JLi.,Jl ,-lJJ

27.33 b 41.67 b
10.26 d 5.05 ab lru.tt*i

2.25 4.28 2.76 0.59 LSD oos

I^.rl6ori,\l id1+ &!1 i.,dl "# 
rrJl-=irLll r Ur$l ,ff 4++bJ uplJt gl3'rll 1*

Lai , .raLil! AjJti^ j,; Cl rL*, a-iL:) 6rL1 6.6-,D+ll iJ+lj,i! d .+_ .-;s frl'- rlrs

al^lJl eE ! rlrjl J .Jlirll c:l;\:. o rl--.,, i-il-,;l 6rL; 6- i-,-r.;sll6rl-r..,!l or-a ,-!"1..,1

. d.,-ll r1-o*,,11.,;''...,"\L 6''^..,"11 a.I,olJl & o/o5: j,",j 3 ,$i.,.,* jl,eJbCl rL-,,r;.r.,.,*ll

d crlii:t L-el $ 3 '3 gJi-."^ jL;Ct r1^,*r;.u.,*ll or cJ[*t ^]l "u r-[ii ;lS 3

.Ji"i-ll 
'Ur) BJS ,\:t ,,,i."i clli J i.cuJl re-9^ d J*iLX dlli rJ*J J 6J-$Jl a.F11',)

i-i1-;l ;r1-,-.,1e Ohiil+lt 4++l:;] ,s G-_ . Jr5 d.ri,4 &d31.' ji.};-); d.rhrrl+X i-,;ll. -r

elilir r1-"*, i-il-;l a.lt-g 6- a-r--.,.. Jsll 6r1-r-,jl ora dU*i,,| J .$.I-,iJ! fuJtii^ _.;E3gJl rl^-,,

.ll-,,11-.,6t^-.,*lL 4-:-,11L i-.,ri,- rijJs jl;dl rL-^+;r^-,..,.^ll il^lJl cr.l-ri S 3 .-,,;Li.,!l

j r$l rl**.i'o''^ ."ll e;:S!t llotJl 'l;ri,- cr3l; V',): .o/o34 l-pc ;r1.g J .,jr,-ll

-2ti.,)t ,:t-il:.^ rL "i 6r^ "Jl ,ra cJLlJl "ln al-,-aii 61-5 3 ..i131 : cj:!l i-t5-"^ll

uL3Jl 
"l 

dJ..l Jl iilS &,i: L-,:\ riii 6J3r+ll a-.,-,.:lt *,t.lll f.-dl ,=r" s .3 oi'.'*
A+lJlAIlJl ,',{-ri-,-r .i-,*e*:.c ,ia*.'- aiU) 19i ar+ {! ,o++$ J-i -;,o3 Lp*
cJl-L* \l {!1S.} 'f-.,;+,- 

(qr1^*,J1 iJ. ulll ,#) ,':Jti.9ri-."^ ;LnYl ,",r;+;''" "Jl

rrJi...* Gle 4"6' -j iJY. kl ,i-uill ,,::lSj irrtrU .1r.,-=.1" /&t 52.67 a+ i1+bl+

ll--.,3 irJl ,l^ .ill iJ.t'-3 ,it-3,,c_c5.".o 
,&;rll l1^.,.r 6.t^.."^ll al.olJl \-'! ,0.01 iJYr

cl-r+ll ,l- !^)j 1-oS .diX-lJl &1S or-.-r l-6:;, a-,;+'- ,jr! i-,j 3 dj-,...,. jE Cl

a1c oJJ+ dl'ii g;rll o,1-ill GJLJI .,Jc 3 ,6.j-,^ jLiJBJl rl-^,,, ir^-"^ll al^Ul d;i:



,+1.,Jo ,J,.--ll d,!il l.Fil!1i G-r,"lt 6;1tlslt irrs gi Os-r.cJrllLrri.^""Jl

1r^ 'tr'L,3 &t^ eLtl ,"'L.is-3lla;.rl--^,Jl{J*Jlllcs!.c U.-i1-;^11 d e1-,,!

-*i ,"r'L;i,- ralJl ,Je dLL,-ll a-iK dj,i3.E=J t+i Ol+iil+ll A+*,,:ll+ -r .dill
.',, r+ 6r. "Jl 4+ul i.l"lJl ,',ira', _r tit;,.x., ri a+.,- aiL-bl t'I "rjq 

+:! o-;g
."'+ {++\:,t! cj}."lJl A-iK } "f-l--5+,- (a+ul i,-,-rill ,-j,.-.;) &Ii rgri-,* Jti,ll
iI1*:.;t5 Ljili.,-" cJ.,Jl 1L.+ i''- Jl AJ.olJt kJ ,Ol+iUl &"-.-l a /LJ.t 31.11

l-S.d-DLlJl irilS ip-: ta41 a-r-j,:,,- ,jd'1-tj 3 rs:l-* jlis;rtl rL*3 arir' ll .ry;ll

;151 ,-e-.:-."^ll .,lo &lE 
"c-i;-,,,. 

_1t-e. Cl r1--*: 6 '' ^ " Jl al"|,ll dJ-i: rJ_l r r ll * g-*

6l+X l.#UL G-,-dl d;i!|4+^Sll ilsi;ri ,:S*.,1r!lcrri,.*ll rJo oJr+ drAi t'Jl

Utr",l 
,', t^-i ll a+rl^.^,,11 '+. u.ll ,=j'.-,: 1+ .sl-;^ll d e ul .,l'i + dl-.--ll

. dill .r1^..,J1 6.,-r. ;lil^
iJ*Sll +i"Sllr J*,iJ 1^,J t'll _r etlyl 1#S 6rLj C g:3g JE.99+J1 rL-, L!L"r..,| i/
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