
€jt dP-Jldlf*

r1 g!-rf p (E 6h6rlllsir (,'A#l ,gj1'{^z* p,liri

' (r' r, ,3-,t4 t * Crb lel i)t ..a'. gA afutf )

Y' $U&ttj 4b:Jsj- O7.o
?' *t J*l*l:o,t::.t,S;eL,a ls.tl&

qle -l
,Sl;..il-.: 

"j.tU-, 
ot) *KtKy gri aD '{iltL, 

+, ,r1!ir r.,4

t )eV 7) ,[a)Lag;rttb G;t-t- e s).1,t1r4 6, J"+il 4s> s ,$ur\

,-sLrrliU oJ; o>y\:JL ^-.,y:-. 
Ltj- r:+ -r) ,5-t 

" 
t ,! o:s-

.rtJiJ:t" 6*-! g_-b Algl-11 er-r-o .-r"T-2-r lral 4-: ();- +L-;l ,':;tfc-r

.;:7,.a e t-og;,ll(lu- Cil L* f.l q c!.-, ) "iL, il: .b-l; cD:f*

-2: *ayl .Jt^-rL."i )tb, J'-l6ly..c^-l o>2tl2zl -r-lr el l-o:-,;9L-r d G-P

r;z ;a^+*a r .rKllrt-' tSss )l o-u a-L,' p )l ft gl n J # e-' It

;frtf.5f,oJef., 6rii 7-h:JG.1r 
(.**f -rL* I 1- -)'utjr '-r'i a-L^ p-r

oTb J;U-, ) (s, J,r\rvY JV ur-u ).i 6,ltzl1l,1lfs.,tea ! 
"frLe;

&- of.Lr 617l;1.,,-, .-t; l.;-1r-u>y oriK r- c-.i., b P-ssJza', \A clL;

d J* s> ) -8 s j ,:lsl.$Li! ..rLi.,r (CD) 
etr -b:GI) 7isi,tlt1cl;f

v, -.r\ . r \oq . q-, t Zlu; gb -t
.:rr-,rL-l 7l:1yl s,*-t Ou;.,:,$;^; fy r;i d"l-irl5-Y

alr :&+ oL;j-- i*_l l!! ol;=i-- 
'h .#:h;L-rL-l -i

.* Ur- trvt JL.,+-l*.sl+l tt pb a-t 6lt7l 611 iub 4;vu-.t21-f



llY / o.r.r51 -l

i.p9r cr[_L J)..r;rlF JL'o c\lV9 JV uegt,rt- rt_t, b,cjr,i ,si_ssist>
irl.ul .r-:, 

"a;t: 
t eV -E s 7l;srl.r-i-,2 

,.r.:f .(-- )l e, )el'dla*,,;A-st

9 a:;zi tt-t- 6J,;lul ;,-j 9 l:l'A*V j ce)l:,)a cSla;L+ .,1r dB;r
.df js atb-t:r#r J]';

$r./ c.rLi; clti;r Zrlsl ua;V t et -E rt;i)l,t-i1la1s u-l_j9 a,_;7:

r Ott-(a 9 A-el 9, e*lt) f ;JL"-i rL*,- -2r ti)l r4 e1> 4_.2:;: a{

)-t-e o.r,_r (.11.5-o 9 oJ.,"lAA ,r,o;l t) r ;,,1^-: -;L;1: Cb 
ri-, &1> 6:- ,;.i*.

r;JL.:-,,L+ q Ly.y i[Hx(CD)Y] .lErr Z;lli,l ua;V r;) r.,a)) (J--*,J
! J 6)_t1, $U -rk+- y by.y o-2lu-o t;1 olr.^ U_;-"5 ,Og :-jy'a-K 2: .,.>-l

1ny csbrU;;l .(13.a ,ta-.,L*- ;^, yr lbd-.6.7 ) ei Jf,U ,-Uy:;l 
{,rJ

Lo.rT,rrLo;-2| r-, J.lJ.;/_q ctL-r: eb -b ilLe ,t;1 olr=,.c^-J 1l>rp

,5V,fL 6_ts.;*l .r,oLi;;l;:1-,2[*, o-2|-n^,o La-,L;y: -r-i-.,./_l Jr;9 o>et

>2_'n;Lu-rr LoLS-rt<;t- 
"+it ? dt e".r- eD6boJ>Lr,:.!r9 c.,*-e;l

I

cJ! ,,-sP 1- 9 s1 ua;V,..,rrf .# ,rSryyrrrr- r![- :taojlg -f*lf

..fu



\rr / r' oEs/l JJ gE 6Ll6;tsl3is (,nJul gjt44'.{+ JJ{.'Sri * C*

,stl'f'.tl-l. -l

,-?t) + \Yl* gfiy + 64JJl
.c-.1 ,41:13;f o+l-e 6

(0 * ot'a>

;z-li .1" u:4JaE utf s ,J--ii t, OqQ t ,:Q a! 1.1 6tJ- u.|l-. t ,r?
olJ;S J ,Qa) ,-t-- ,;r*l-1 *Q I ol$ t2st l:-l ul-;. Fb s p -aj ! ol;l
: 4r, + !., ,-1f ud* : Jt; yly {'l ;.t>,-.,rt 1 fAt ,tLl t 6'!|

."r1""/r -iJJe. SA:l.i_11 1p-J;

al ALocrt";L y rll-r|(^,o :l cs:Q,s:\I g;F^^ 11 6rj; 4-l sglrzl9

leJi 'lr , d.r ,, i
\ - rJ r.J_r

r ,r,-t^-al-, ^S 
rgb ;ttir( S .:l,La r -rrLi, ,r41 )=cl*l .rx*r LSUT;I

:/t S o\* LSrL-I9 1>lS ulug> o e?4-o 9 .t:;1.: o-l.€t 4.t , J.:.i*t 4l oyl-:u

.tk:LrL ;l ;; ,x,-1 ,: t'p:lr-r+l ) 7)t ls c,rL:rl e t'jr Jl^f,.rr.er1 -r3*;,.
a.l)J I" 

'.,4, .r^Jr .j.J:i/ 6\A 4+j .,1r c-rLi_l

.-jrl*, (ujLiL .,,a1: 6t:a-, g;LIl sJ gL" ot4;*,- ;U- Jtz,.t tl

6L" ,jf 'rlrl lr 
gj9Lr ,>l-2 q5rt-o L*.^ cJ.J:.6i6 qg!,iT,-rU=i; fy p:e

u*UJlllr^F. rrt-UT ,7) sG J-t* I ,-/V dq4 a;!,.iT,.tr, LrL-l.-,J
c-til,-;l.r e;-rt-(.o c,rT g;ba+; ff- r, 7-b slyl;r af ,orll ?-f V.t r^*r t

f5.f t'-l- cU.-e

.y+ 4;6 ,t;- c.rl-l gl.r )-r'b * gU" ot4=A fy J-p;l rr[-U--r>

(a*F ,.qa ,c-r$;Jr cf;.;i.. oL-6'l-rt*.; ,ft ]rl, ^-K 9 2y:rl>

,;J,. ;-l & 6 ruJKftr s 'ttj.L2 
corll ;!; r"p^;,.,jLi;L;"J ra,,_-\Le

)' e-f aft'i a;GTr )rV fB -it i,:iz.^^ e criloJ-:; g;:L; .rL---, J^*:,

?\<-V (ty st4<, c,uJ*t '---iA



\rf / 46$.0-f

..r.ii -r
r) ,d!! J .(ll- 6l4iL-. -i (eJ f -MVl. . . / d! "f 

t*" U :;r_ c.rL-l

Jc.*l d;)J,:r q5L-o;;r J"l*: JU-l ;r_l .;*l .* i', ,:ly_l 6,fy o>$

;.r cr\:-l '^;At a-; it .S\r_l bl>,\ ft r, ..1[f:-rl- ry_ ..:;: ,lT irlj^{.
G-i Jl;;: clL-l 'o;Lt 4-;c-*'-1,--l;:t f ,VA 

$ir-yl 
. "-{-/_i G} c*3

.[V] ..:*l-r:r \. . >9t- 
7G;_11 

+'.

fff . J+:i ij)l- L-e," t * 96 t7- ,te-t ,t ,fxrL i;)L -t-9,

,-; ttJ,^i; L.-;r \6 ti i.lT rlb Jils e t6f 6 t,r ,;Jrl", -dL-- rc-t ;^J+

-.-*-t -Sto e r.?))t"' ,'- -trlg c# --bt tlu ;,.(r" .ulur rt-e
'o:rl: 9 J.e.l: \ . obrlr-f )j ,^!r, .rT;l.r- 9 Ja-ss gg ob6: ,l* )) c#
\ \A b ry-;: rL jef -dto..- *"1 J..or> VA l-jo c* --bt ol-r*,- i;)L

.[Y] e*l o.u .^t--i c.rL -;r ,-*S
\ff \ JL;l .f .:*l-rt-(,o -rl;O.r.a;1-6; .l9.r-- >;.'_ clL-l SGj),f .1-L,

,y-l :l : *J.)S d'i c^rr ,sv-b e:X fi oi rl,(,".r5a -r*(- ,AyfU

c^r:,- f; u,,-> 6,1-a^a;t> -9 dl;i-;r .;l5A) n, c.rT;\-(o j;d ,--a) jlit

ryr oJ:;| <.r--blclL!: .r c^=:,- rJ: jl o-u j--lJbT L-t , .r:-l o-u

,, .grt-(;b rKl OrJ* u c\YVA JL Jt_t- b \ff f JL .,.: d,,j d^rs olLr
..-t-l o.u; ph.l.lty-l

,ChenopodiaceaeZ>lr,,l; ;l (Hatorylon) 
LJ r-:-- .;ls-.,s6t$

,u.'JKtd!-r q.fr-:!.f .rf + csLao.-t-i: L,r,-Laa*;, , t &f oU-rr,JrU

&; ,EJ .liG- P 6";-t-,g o.r.rli saxaul u4t9 .,jUT u;lS
,K-yru.s> tjt:.^ .,-h,g_f q Ktc^i".i_ ! a_t- a,J^ltkf.,sl!.r

.c-l ^zf ,lj ./i 3J



\ro / rg r.ll-...'l Jt gtj q5to61Ls.t3:rs u'o3prl 6rLrz'...(.. 1.r,j:lrj * Ch

JL e;t-oa-L: )l l^:Au S ,p -,- tV 6).) Jt*K , ,r-*,J + + dL
.(,*Jrl" \ ;Jl^-i j_r';) xtf'l1U c.[lo.r,.i ,*, d,K

Lb.L- .strfU .., Lb u-S rt,s\_1 13Ld;; c,_*i:J- sln,:.?_crb ..1_.2.r

(H.persicum) 
1U -q- 

"_ Lt ,r, e(H.ammodendron L_ H.aphyltum)

.[\]c*1..r-i; c,5
,, Lb,:;tf -*r 6tlK- r, $rtt, )l s>sly \fA\ JL ,: j u)sl

*l-a:) 4J r.r,l-, to.srt(;U- !,tf 6-.,,rs ! ) -\-rj or-oL.i;.," dLL; OU-l

ef .:*l J 3t TV js?d,i q+- ,t-le 1t )r-f ej|.(-y,y sy ;Jl^^:

.[A] rilur g o.rJ .(.il.- cJtt*1t; yr 
1L- 

c.rt:i.;, eleil a;Loo--L; 1l G:^-,.s')-r*"
tublr-,|r .-GT $Jtd-l Gil ,gry. \fAt Jl- -1: ol-,,1(^-o J 6J^.*-o

d_r_) )ru i 1X-l ;le! rt rl;"b .,ail ,.ft- Sxl c-"rbr: ,rJl*fu;
t 3, : ,ft'yZ, t ? )"lec ,:le.c q L JL- J1-* dS t ,*6 :l.st..2[,

,,r;tr.r.;" L-/)J..(,- -,,, cclL'*-o .[A] -Ulr:f rl6*i;" 
Lb 

c--iKc*: oWr> n
,$'re t ti, $l2c ,:ly's ! ,fu "+il 4s> s SV s:-t-r iiL ,,i;

.[f] r: orl.: c.rL! !b crU-rr

;r .r,-tarj^ sa,r661Ki[- 1.r clL;;: -* s 3y: ,$tyy Jt-;;.'*\,il Jl
61- -t- 9 r;1 6, -t 6nrl.,-tl;p s 

"+Fl 
L.p .rl;l e)J er6

.,Y.rl*. :JG.r, ,fL bly irL oljl J -bitr^" .f ,i f urn t -rbob

.[f :f] cl-lor-9o ori,:,o J;.> t_.i_
,>l;l ../)t J ,;C,j"l-1.r ct>l: ,-Jt-r cc.,,l.r-aLi,. rlu ,i_$l q FL:.
s SV c^At ,rj-fu a-..,;r r,r.oj.il c,,:: 9-b- 7* ^{ sorlr c-rti,rfi jrb
i,.:-bJe ;.,-l c.rti-2r-u -, uS, SrrZ ,_kl ,!t-*;t c)L ,!xr\oly
3 ^*tK ;G crti.,;., ap).!U :T ol-t' 1.a_t.6:- q ,rtrly .r_l ;t .(,_j ,o7



\rt / torL-r

..,pil .f qijT;f ) $) d-l )l .$rSCoT,-;;;- U- e -rr-.r.:l,- ... k T 
"!G;" 

il
\^rlit- tL jL-l'l ) 6.? f )J*) '!-l ,$U,r, r=! .l.tl, ,["\" kJ \^rlfb

6ur\ s Sv 'fu ! .+L- Glt v,r+il Ptflt'f S"s + J-{v

.[a] c-l ,JrG[- Lit-. -;r ai)L

sly. * ,f-J,.:-iLf.:-: ,sL-o.,1l;eL- ,$trZJf" ^i .iL:-, JF'o't

Ls> s ,{nr\,JL-;iq .hl, iJ:L, ,r-*,12 e ,5-i; g-t,3"ar-:- ';--uI
€l-* JWge oh;; '^*3r-1r ,t-o.5;L(rV 67r t 8:.JljJ q .+il
c.rL-l;: lral 6l.14 rt)L1&.rl-r-al | qfL * C);l a;la-Li .'r-i ,r-:'ri

:u 1j):-^ tS-

,rPlit.tat- gnJl

cslt ta,.grt(;b 
"*.rit 

4i s ,SnrU.,Jt-- ar! .l".tl, J.r" ,r7-le -\
.>2'aiL:t

.>;,-'niLu;, qgrK;b i.t-e 6bl.t ,t f9'-- L=e 
"+rll 

dr*,- -Y

,rft..jl'rat- t-'
.>S-'niL--;: ![- g;tag; ,lSJ<u fulL !y tl.-, 6)2-y rreTrl -\

i )j-Utj, 
Lb 6tld;-rKK-- 6-t* r 9.t.32 ue;t; oltt;; Lb;=;-Y

'15fil.-j1:i, -,,L';r

."+il .j!; -,L.;: I >S-'oiL:, !!- r.rl:i.;r r*-9t Jfu O.* -f

eE ,-l- Gif : c,*l JL \, ,fL & C) ,.s,\)-l c,r" ^S 
su uKu

..:*l .lT (Jrt llt*-,-) Ji'ey 6lyl



I rV / li ;E-rl ;.t itJ igtl6.1KEjr e.r+l 19jt .,,1J0:. 
.1.r ,!Sr: * C*

|r,g y 9 rlgr -f
'^*3" 6-t- )li.r- of .:*l .r.lJl-2j;-r ,-L.l C) g-l 6,lral ts: "k)s
4;lr4ot) pt#l ot,l-r;l 

,,.ol 
.trl .-*.1 o.u -t ) VE gt , t\le ..,Li."a-,-

.e>-l,4; a; t 7-h alst

C* cVt,F'e-:?t-t
r c.r L- I c5 [-6 6, l.(r tr'qJS ) g_-h a lr1 I .* L:" J* : ts I cs l; r \ lV \ ;.r \ -r,
)lj Jlfrrl-)]- .- tr 'oiLu 9 ST;+ 9 ,y yL.(," \"AA. . r9.u ctLl ,-ti 9 of

citi rh tl C*;) o$ f , L'-l; ,yVl t s scya; rr-l.,r..r-i .r,_:l[rc-il:

A . . 1l-r:^f.r,o 241n--_1t :,-;l-6_'tt*; *Kif-"Li relL-;r osy osy\*SV

6Wt-e, )l e" gt+-;lr : g *J -hl J-,. Cl-rt ,...e;lr(-. .t: l+l
.+tf :Ul o9 ,*L:, i..C- J^ ;l ^S rl;",-L..^ _r1 Cll ,F ;[*r c;t-r;r
JL to .-lL;.-rT;, STirr-rl-.(o s> &l\t"A r9-r-,jt- .stoLSrt(iL- ..,+il

.C*l ory

Jlbl Jrti 6p t.l -|.i.l odtf rly-t 1-f - t
j+-1" -2, ,7) slnl i;r'.^ ,t JU:jl J'U 6-trr s fit oe;V 4e1y sls

-bl ,F.ttg.;, rr fi ,Lti iJL \6 -er9 -,bB dj-,1: &lo. :l.r*,-\t"V\

c-t:'i -t9lat tllgr, ! -li-r )t9 J {!rjr orl, ^jK.<!- 1e, { r7} ,Sl14l

Uy r *;iL 
- 

J,(CD) eG -br (H) 
7t;s 

j ttty sJ,:lxtL.r-i -,Erl
-t 6P / ) Mt 

"a;l:,Jt- 
,*- .2;. toJi./|*il c.rtj.,;r (u).f ! gi

.rL-.1c.-uT.:-.r, rt.rrt;Kq1 ) {.*o..yy: HtO .hf, ,.;t ,t J)2>
$L-r IJL lo erL;r: 6,1s. jbil 

,-hG s-,:r s Et ue;t:.tlr- q ,\f/V,



\rA / LaoigJgrlSr-f

i 6t-,A 9 t;1ua;Vof:l:.,rLs ''r-i gFl ,5\-au-t{'* 'tt 'u-'f 
'2U"

s f I a A 
--/ 

t, ) ) $ ), i 4*b : s > c'. b -y'J t I'nih- 
"J 

L t o g; t-o'5-l t(o L-

9 oS ,1fL 6-*1 9 t;1 uc;t; J'rb clLl f:,t;l ..l-r";T "r^:;t.r' r/'r

).tp t)()' ol; rla;!- JL \Y U-V clti;r r't);lS ).tJ.($ t5lJ lql

1tc,-;li-,rlsl :l -)*-e rf--t -'.1\- a.., l:;l> 
'i-tt( 

i >S-'oih:" '^JL lo ..'rLi-.;r

J,-:rr L)L h-e..,,.r-;b \gT J/ ) .s4-, b-lr y S* J ccl\:i;r Cb J'i t-

sU-V 6e;\J;c'rL'-F*'^ 
(n rf=* Cb -F t L\i)l ?*)'cV) g'*

.d-ii c.rLi.;r r*-s.t *it! ;t t^\fr

7-h rsVt,FSv r/)J--?-Y

u! g.r) e-, r);r s s9\-b *s evlt J* ,JtvL:l-11 ,-
c--L, .s,+ft7-h slsl6\ a;L" u'el1l llrt-('" t I ',ri-U-lTa;Lo'r--le

.-r i:-9; .lrJ.(s -rJ:; .s\a-,,L+- 6,lr7l ;1",''" t$ ;ro'; '51'9( 
y ''-{-

st ,gsJ.6\ ,-.>1>&l Y . :l-r-- 1-rb ,--lr-1T.5\-o t-19 ;l .-i- 9;'r cc;K

.s! i! *-Yli

g-rr ! SC ae c*i;a rl'r'; ',-SV \\; utlt(-'-;l 'lL1tl 1j)-" a''

&lt JL- ufaC.,-", .t; ,-5tti., f r-{tin-ft'*-e -*lr;: i;;l-e;(

,5.i- ,F rE r rtJT C'-, 
a-;l.i- j )l s o)t-F r/vo 6^" a'e \x\/d

l-ae,-) ,rrL*- ;l ^S 
t; i.l G t* ol,s.llt1fjJFi rlf.$j c"iby SVZa ,f

..r-iL {.ib >9.s atpr, Jt- ;f-K-'t; j*

att f-S E.i- ,e-r.- ^LrL LtW )l s t'3 L);" g ! cr^,, u' -f cr?

JI.-JI JL-t 61.1etf o\;4; f -, J) tJc .K;-u i * h |1v G66-ti

f r*jl (J-ujt\- ,JbqF- .r; L*b6.q .:,,ut-b,. aD Kt 1f *s s--: "'t



Irl / .ri rJr-....1 J.r gt3 6Ll6;tsl3.r.r (J'agiJl 6jt,1J{i 1.r,i$ri * C*

t\4-o (,F_Fl ,*rl.r^) G_sy s {,_rirl ,1Fl -rtt & s>-21 .r-i-2Lc o-r.i

.Ju 1ur
.r.e;r erliIcs>\ot-r-.fL;T;t,,r-t:t:f l- ,tKa-u3l ;.,tf ai-r,3t n-
)tr r,e;r A 1l *. E oJ-l; g;-;l.r -.t d9^i cgl.air^j Lfl ,-1eJ.1

,L-j .-,-l.; 6t;3 :, .,.itj .J,-i or-atj.. ,Fli(- ; e (rllr-v./t=r/r)

G-ty"rE Lc.:.-l oryA 9 V o-;[-; ,Jtrar^i .,-t.'*f U 6;l-oorlr ,)V> 9 +y
.,r*j, orlr JJrr rt<,. o/o q .r-b;T c-l Fy, s-., c--l.'.t,1rt i.r-f 3-U
J-p:r r-Jiil cE)A"l J- I 11; .rL l9 V i.,;L: .JL^ar^* '*-e 4l ,ll +

(vv/r-v t/l=o/o) "*r' al a Jea.l E fr.1.JuS! afr ,p Ut u.*t
.51$JL+ 1l ..u1" ,rp! .lL--2: :l.r-- .";; y-l 0..' of .*lfi Jt-U .c^rt- ,J:tat

^+ 
(-r,oLl e;L:::-l +)7_-b 

"+-t";T 
qsLo-r--I9 jl .4 g -1t ,st-r( &- ;tt;

g;bd;rtCb 
"+il 

..rry {cJ.o ..r o.("-l ert.c-i,t- ubKd.,"l l. ,frlo
./!) L)- *,-G) cc*l-,1t-5.o ; l.-,ol \Yh aS rrt-fy. ,F ,S-y.,ry- elL-l

J a-p g_L- tL--t,-'!i ,i-Fl *, ((d-lb 1-l t-l9ro.,;r cj-2: 4lrl Y . FIK
.)-ei, o,Li SC ,>t-;* ,, Srl,Jt ,Fli(- -* :sla-*.:i -,r:

,)-u 9 a{ r9 L \ ;Jl^-i .5bcr* JU ir; t-;:.- 6_U \ irL-t Js),

'-lo$jf+,-f l c.r,lo.r-l; rf)J S f a) Slfl
;r;^;;L \ YA ti -p p Ul u.*, v1t ,rrJur 4E-y" K c.r-b ..

O/O .-r-:; or-oLi,o lryrl Tto ) r-e)) f . ;lrJ..r-:, e)J.st^a-r+ 4f
6\ S V a-4,f -* Ul -* t t .o -1> Jx', \ Jr-r- 4; + i U ..:*l .t .orr

:-.1 tar>\t lv a) 6,117l'+y



rLil .l5ni.r-t
f!' v

(pH)

.rirJSl .- rl.r.r

2tr"^li1@f
ECX\"'

br, J jJ Jr'-
g.t*tc".rL.r
(%sp) SV

'.P

(cm)

dJ-j:Jt t'-

(6..r*')

v/q

v/1

V/\

\,IY
rl.t

\A/Y

Yf/ t

\ 21\

Yr/0

Y0/c

"-\ Y0

"-\Y0
.-\Y0

"-\Y0
.-\YA

.-\Y0

\

Y

r
Y

U

,

tf, / Logig.t3.rl3r-f

..t1 ,: lergrKi,t; uejl ,giL **t Crb ,9lgl Jat ,St> nr; f u:"t ;i 4U _l JtP

la-rt * e-3: H. ,_*iti-rl'! -f -f
! -,;..-.K-,-t ,l--&-tt of ,:LT.r^*, .rt-l* .Kr*,_t fu)U ;rU -rt T

) df.tl (tfoo-\rv.) OU-r, J.tr ql-;- ilL to.lr c.uL.rr 
7-h slst ;*

-,,-.b" ttRa rd)L L-eu.r:!) /b 4lrr, + .-fuZ-ts> tsltJTtyL L_2_

+ri a* Arl )* urGL- Jl-.51^o,-) 
1t+t -*t &, e)sJ.r-..-r-:r

ol-to y cry oJ\,i r;r:*r- o.u F afr.-J J- ._[, f r -8 -Sty:i t',-*-;
J:jrt: €*r rr L &_l .-d 6f -E-r: (6p ,JB Ut --b, t*1) ,;2,
A;Lb cr:ri.,r ,-rl:E iJL tO ,_lLr.,r 6l.ra jbzl ,-llj 6y -r ) fit ua;V
€ii(PD) c+il * J.f,1o1 lrl (Jr) 4ir.i AL,o-2t orr;-.t !r OI)

:,u ,q--t*r fi E--i 4: +ij1 dj.;l jtj.l c[9].- *..1 o-r.j

lw -Y^/.^q - rTunr^J psryln"'1] '

lnSP (\2/qqqi

:oT 9 oS

(rllJl JE 6pr 3 tJ, ua;V, VI = \ f/Vl

lnPD:



\f \ / .rr1 r.lt...,l Jt gB 6Llg.rKl3:6,ra9irl (JJt.J,'.Jei y.!$rt * C*

,(iAt L-9") 6;-"tL .-\ lA 5^' ,' SV 7Vt-*t G;s Jt-,Sp = /.yf /V

r\16A-lfV. :JL \A 6rjr.5l.r1 c'!L by' Jr\,Ra = 9\/Amm

lnPD=f/..4
.1t(-" r, 4lrl ;* J * 

"pr*l 
c PD=?

PD = aa/.rr

dA;! 
7_-b slTl'4iLr'4V \A crE;: gD4,"+il ,oy16 t\

.c^-lJt<-a g i.,"1

Y, J \. -r,-)Li,. ,Jt" 69.rjl o.ri r-Lr L.gi .+rll Jilr . *.: rr L &-l
Lo,.:*: c,*A 4.t 9 rY9\ o;t-; 6l-o;l^1- c.rl.1;.e arco.t-! e-t-. S: :l ;S V:>
e*1,*,. 

"+il 
.J;, )jbb d.9 f iyl^; ,SlatL+- ol* +cot.i ,. "L*,o p:l A

o:l> u,"l,a:)lt iJt^-l-,'l^+ o.t -toli.r,o4l9\" i.;Li-lt^+ o{ l:l,t 6,91j1o.r-i

:riqd il 7i.i .f-u

Tt=oo-(oox/.t.)=ff . ..rt(.or:d.rr

TV =oo-(o0xlY. ) = 4. . . -,t:51o r.r u,.,r

T\"=AA . . . . (.-,-: r-L, .prrl)rK.o rr rLl

Tt=oo+(ooxl\.)=9" ....rElor:tLrl

TA=aa+(6a x'l\ ")=99 . . . . rb5G r: o.J-ol

Tp= \ fA . .(r^E ,L*- .rl:- 0,. uiL:tr, ..J-l*, 3 <,Jjl .raj.;l)rL(a ,: rr-rr

-Et (-, f YxAA)gr -r Yl\. .,.l,-1,-,lT6LAble;l.i-,o g>L*. rlrlo
sltf y 

7_-h slTl r[=" cgrK;t- 
"+il 41 e;4-t q s>L*r U-l tr:; ^if

6l_;,^)1t 4l-rl \. t',*, ,ctrf &- cSLa.1k*- 6117l ;l r-, L- U ;=;
,og 419l q 4-9 tr.r,l^.r .,!lr.r:,_U;T sls7l 1: dLi;r a.,.rb S-,, S3r:lsl



lfl / Lost919rl3r-f

oi t [- \ irL-i cSla-,'L+- jl .i- ] y b-y,y 
"+-1";T 

6Lo.r-19 .1r .;i;; rl&i

,r:--V;i l-ls f-,,, .lrf& cStatLr jlorjtr.,i[ clE;r eL -b s {i:rl
dr,-l .Li, 1; e ,sS,jul \fVY Jt- ,f-:.t J.og 6l.r;,ly: ,p>:-b ,. i
6117l J9l+Ly ctL-L L- ,;-b;Tg;t-oJL;l .(,--r^ r,t) ,J4e...r[-U,.,r sJ ";l.sl

,J.j ft+l c..:i O ,r"t'^- 6 r-€L y'L^5.3 ,:Ajl url*- .u ,l-* (.lU O; a;
.&-l o-u *,_f l ,*.9. - .-.iJl Js\ .t>

C* cVt sl.L,-r-a

,_-l-b,.r-i!./ rl.s.l .i- ,, oS *SV c..iL Jlul ol-; ,ff -h,tL.
l.t .'lrl..a,- ;K.skfi 6t\i a-h :JE -r,,-+jt jT,.5to.r-te g)i :',.-V:i
f YxAA ,Ql q ,eJ f Yf \ . rl*,- ro .:-L" .lj 

f 
li:jl tlft tlg: tQ ,F

J;L;rr .n-tJ u.;.* efr (sW il*r rL+- J^ o)Jr.*^ .-r-l!,_/ ,f,
63,j:.r;l (.lt- o Uy ,t) ftt ,lt- \ . ti t+T L-rll -r.:;, e 6.1ls( 

"i*,-!
.514-,Jq -rly ! -r:r- & +! of ;k-;r ec;bo.,L; e-*.JT.tkt\ ! ,;g
6La.r--19 jl .i- ,-t'^-a--:- c^ryi ,,J-l I oytll;J,-rf oe;^, &, tj



I fr / Ji r.lt'...,1 Jr gti 6tl61tsl3:s s+9#l (Jjt-,1j{i I,!$.r3 * C*

o..r.; c--,ai cs;li cSla*b d=g ,rlSs Zrl; r ,,L*ittJ J J--*,.p-t;T
.u-tf ua-*

{: artK A:l':; q*,rrL,I ..rL-r> ,i,-L;T ;-.ls -p >\-l 5tf );: r:L
cl-.il.; gf -r) .$ Ol*(- ;,C. u L- o.rjL ,rP! ,lk--2r dC nL-,l! 

^9 
tx-tf

r+4 +.: q c*j 3 ,-*,jtj;r 1+ ,:"-y'rl crJLi.,;r -sL tglr,.,srlK

..tila:.i;l: SylbU

6 u-r rj,i .rr 4 t a$,,llll 6f ;l # .,!L crL-.;r 
eE h: Ll;srl

,-F :t La.-*- st il 6Sh alt.*;Q:l trvt crL*.-1 9 
",tVl 

c.rLiyr

,llr=, .tr-rJo>Lr- .1 cJi cL.21gj;r .-r;tr,rl! 63-1 Lit oS roig- ,fil jl t{

:- s a-l;,c; $.c.,- ! nd 6" 9 ,)"lS 1p +' dal o " .'1l ,rJt .a*:-l p;+

,'r-l a-b .x-tf c-ty Jt-,l., : .lF .1.,": a1 c.:L; c*>j s jis :9;e I u)l;e-(::-Jv--r

rAlJ; e:lll o)-e ejf 4$ t s K-, e-itl) o.ui ;hrl ut-o.,r. )J. )l 6*;.
. -\r)

,"/i- crL-;r rl.t*,- 3 .*-t -,'T 6Lo.r-19 g;t 6& r\ iyt^;.,1>y^; y:

.c*,1" L ) f+,_l-21 o.r-i C_ty S..Ulr;!

laorlr efil)J"-f-,
J-r-. ,pU-- 1l ,(J9l'^J--p Jt-t,) g_-J clgl JL ;-^'.--, .lU-L, -rr

c-r- JL 
61, J, t-o.1|-ul clL-o -9 q_-h slTl g;l.st-,1r r-r1:i'1r 

^)91 ,gl-r,3r( "jxl

C-h e-V:T a;\-o-r-le c.r\:i.1: (CD) 
et- ,b : @) LUiJI 

ilL+!- tt, O-KV

.,g)t sy-' oV)1, 6jj3 ori :. 9,2y L J..:*lf; OU-U .-i-t ;*,-
tL )l ,fu 7_-b slTl.sUL J* -,' ij.1.: f st 

f 
G-rl c+' s e J,.1lul

.c--l LJ y -t-i'eFl,-rl:i',r



'l ff / LaLrnJl 3 rl3r -f

=^1?
f
L

E.
t.
rt
T

F
(=
G

.Lk]

.t. Fr.h
ciYsir ,..-
c -.{s0
tYiE i.9bt=
r; F!: !_n
C T.3

trBt=, )
,'- G oI'L'9 ll;.8 T:
Gib !'

?9. FFr. !.
Fir E

.D'?"

!'iL-
F t-t

Yt.

!!I i
'I N -

o@>X.lL,g i
c.'^*,

di+ -l
s

t*liEr J

o@>
Jl .llJt i

-? q -

3

?q+.jj+r! I
N

f

ro
d

aE>43{ -tao

nd>rLlJtL I
:-
€

o@>A{'l 'l*g N
.:-

€

QP}
A J.l: -fo

.:-

iw++tr -
J-

?w?6J:$ Eo
!

(5
a@>8.r-j .jt

a
4 .l: -j -to:

?qP
.l:.:: $ rr'l
-o: 5 -

I

?P}
'b'C$ Eo

?P}
Ai:i5 -6U

s

P
?i+
Sijj r!

E

?P}oo,ii I

=

ris
?P}AA,t. 

-
?P?
4 il,.jJ rr'

-8 5
3



\ fd /lg 01...,1 l.r gti 6tag.ris.tstA sro31.ll 15jt-,'.je:. 1,r ri$ri * C*

c.rB;r dJ .b t;r t,ars ) Ll;i)l 
t)1 ta2t t.r:l ,rfj" ,,J.2l f 

l.iJl L_t J
ry .4f tlj 6,j"i 9 c#J r|J.*;: at-;xi s.sy J +A.>,td:J9l irl-ul er c^*j
,(e ! CL -b: {isrl) $)'a* rt -p lii c/)J. J 6l,d; ,))r)a 41 .-i !
o>lr-*..1 &b y, J,_l -r;)eV g, jl { ,y 7:\ a.h e)} eeu u\S e\b
ua;t:11 orll-,,1 ,g)J. t1y ,sli1s ory Jt*^-o c^Ie +, ,r;alrrl;r_l-2.r .r_9.1;

)'3",;l.t l" t 7Gsrl 
"o,|-u|" :*)eV L-L.. |fu.f,(tfrr)r+.,1 .s,k4

Jt*^^U c.rLirr "o-11-ul" i*,_[,i^ _1j):, +,LUt9 -r.l!.f 0L-r.l cr r g:.i; r6b

p J af rl: clLir,j :+V cftl r,J_l I tlgylI*l e-r, -#, ()y o.Li ,t{.:.:4

_rL*- rr) \" ;^, clti;r 
eU -b i,tl*s, ",t,J;j' olr4 cct:rf & .jJ;;, 1st.o-rl^l-

a-tr dil r\" irl ,;i -,,L1 tr) ,l.r1a ;l,J+ tJ ,(qJrl .+-*l= .u$ & irt o;.

-t;u ,rK'-, otV o .rgl ory c.rli;r 
7E;rl" 

t;r" ;l 4(.J)t g9.1 )l oti
& U olt 4. c.Li,; C.,r! G:S ,y-l t,:-l lLcr--,rl 

" #.t" )l ;t* o.,l.^-o et 
" rt_r"

-,11 
.r;lr .t:f &- 4tt n. S*.,T -,,_-r;- 4_t: s o.u -r.,_.l|.j dL-t: ir-j; orJ

,b-*",, r, cc.rLitr *, uf ua;tj ?l*" yr .--^Al ;_l Vt*-=l yb- +1., d_l

-;r c[Hx(CD)r] c.rL;rr eL -b eJ ), LVi)l9])4V ,7-b:-rrf ,_(aUa

,tl7;-c o-.<tA[Hx(CD)Y]> 9.: oT;9t-c-- 9 a*l^-. *_V:1i-r9r .5t€!19 !r^,1

J el .-|=l'j f a:-rn >-s9.a 9 y;.jJ;i" cSla-,,L; .1r erLirr " Jr" utV
-, /z t- r1.,*e, 1tj tSlVl



I ff / 6.rlfr -0

dtr -a

,F Ot_t, [- cll;l ,_,-,J a] cslrl dlr:,I;l c.rB-;r 
eU -b s y\;sj ttlra

7 ,-, 4;;; ;,,_l ;l o-r.o | . - *.r 
ll6Jl 

.r-: rs 1d,;lxl,r+q JL d .i- q,(;:t") p-ss

:,*l S-t f -f t

tU r.lUzlr cf SJI ;|j.1 ,.1!.r*.; rll.,f r.5ls rslatll.j;'U -a- f

.is;l ./-, JL 6li UT 
";lrll;!;1,9 

crLi.,: 
7l;s1l QelZ;txt;!Ja

;1..:*lo.r-l +,_!l J-r, - es + Jrl-r- .2> rux_ln1T.A;/ 6La.r-19 g rorrf

;r crLiyr 
1Li;-21 

iJt**-,, t;, 6V,ctL;rr 1Lc,-;l 
L_j;l.i e qJel i;l-r;l ), ,-kG

i;l;r:l ,- .*; +, clB-,rr ,16.tl t)1 t ,a1s,iT t_t" J J S JaV;,_L;T g;Lo.r-I9

.el-l o-t.i r_!lY i;l^-: JS) s; S +6 4j

9 *[l ill.t l '', t + 18 ,ll;;rt gti;j iJL & E, .te-1" g33tu -f Jttq

l-iJlu cSbtQ
T\ TY Tr Tf Io Ty

R1 YIY "lY V/A f / \ dlY 6f"
Rrr tl6 vl, A/V Y ll
Rrrr Yl\ Ylt Yl, rl\ \lr \/r
Rrv V/Y 6/ \ 6/a ,lY ,l\

^/\ir*t+ fl, f / \ tl\ a/\ tl" Yl,

.jl*r cSla-,rt^* ,, Lb 
.tlj.1, d6tl r.iJ !ey:;l t 2r> \ i-rl; ,l>-r^;

-t> ucli8rl i, ,J--*, rrtJur 4E-y, ^{ Sr* o l.r-or.r.o ,-JL.ii L .trJ&-
..:-l o>l> 3 (uU) , ,\^,tlL;.lr JI 4_-{, f ;Jt^-: JL:;



\ rv / .rg ut-...,| Jr gLr 6Log.risKa s4j+t r-sjt4cT{+ y.r ,!:iri * C*

?
118
l
.J;

I
1
J.
'1.

'l
'x
-f

3
13

lr..rt-I

rJbJr-rl _.rr $jl ojl.ril cbi r.i 
eU OUiJr CU _Ai r gti:Jt 4ll- C+ r.iJ r-Jr - I Jt!.j

. si!i.



\fA / 6.rt31 -0

i;t*i J9.\ J.l af(L[- c.rtj.1r LUirl 
ilL-Tr- t)1 t,or>,irt"T 

"p'i ) 
1)--F

.::-r r,-iJ5-. cStatL* G )N-t' C;LaOf Ll; J.r-^r,r" IJLii c€-l o'u a'-!l\"

d4l deofl.;L; .KU .a-;b*:*. ,(J:1 ill,-,.-, ) ;U'1T;t ^LJ, #-l t- {
i-l (LAJIF) Q5'\ ,f--tr;r ,t-;'\t; cJllytl ,b-,L; c,:t ; d-uj vb,r:*,'

.c-l ,-(':" 1CV='/aYf .A) ,J^b ;-l .:lr.; ?--f1r c..,tjrlil ,jl S

f &J3l i;t.t;l a1 o:J Llt cttSls 1ti;i iJL & st ey u;brlt +fi -Y Jilq

(Jtr'l) P Jl-ei r,t:r
Jw.y i .)b..r"

!1; 
rlLz;r CS 

J.i-, r.l!,nl f d),5s<i isbth* ;L -a-r

-(s ,l ./-. JL d" WT;;lll ;K\"4 e r-rti',.: CU -b Uel i;l-r.l 6V
,l .,-*l o.u ar-f l \l-J^r - A J ) J:l-rr rr ,,r.L-t"jT.j!; LSbJ--!9 I ,otf

,; dL..-,r dt .b iJt*d, 
^:r 6V,eE -b r-yi: qJel i;1.i;1 Jt,-p\;n

ill-r,l +, c*j OtiJ: 6b .r-i;-,r t'c1: ,si L-L, 

" 
t .r; J-; e-U;T g;t-o-r--I.9

.,*lol; e,_l-2lf i-2[*x Js) i s +W 4sl

-l'i.

;L*-'
o L;-l I

l-ili cSbtQ

./\tq\

CY ='l or/"0



\ fl /li r.lr-""1.r.r gg gta61KK15 .,.o3trit 6jUCf|{=r lr ;itN * C*

erlel 8;l.t:l + + !8 Oti2t eS .E ;Jl- Al31 'tey ,6* -f Jttq

.J)2;., rgln2L{ g
T\ TY TT Tf To Tr

R1 \V/ \ \A/f Yv/ Y \Y/f \A/ \

Rrt Y Y/v \\iV YY/\ Yf/a \ "/ \

Rttt Y f/A \ ti \ YV/ \ Y\/. \v l, v/0

Rw 1/f YY/A \r/ \ Yf/\ Yf/a Yf /.
'5t- \\/" \\ l, Y"/V \\/r

-("- .;tt; .5t^-rL.J- .,1> f- r.l\:irr 6[- .r;-, -ey:;l t'2r> \ ill^; ;lrl^,

i,L:rL+-r, Cb 
is y-*.rrrfur4U-)\" ^(Sr* o i't-or,rr JL5 L ll)t

Y ;r\^-: -,lr-t^ ,4-l s ,t9 isl.,.:-l o>b 3 (uU) , i)\;rt^;1r ':T ;r'-75 3f

eb 
u, s {ri)l rL Gil J.'-,rf& .jl:; csla;$ ,j'b c',r': :'*.,-tn JK"l

4E-y" Y '.r\^-i jr:- t o-rllr 4ly ! .c*l.rJi t'li G-r I L Ltj 
JU;J)

,.:-lta;T.f f-,t st tl iz::.1"i9--alb clL-.1r eb'1, U* *-St ^S 
t'f u'

.r, "Sl5l+[-.f 6fr.c.,J,-: t+T 
Cb 

,i, ,!b 'lE.1r ire; ..ra-ea:1 c'rrl': ,-,::"otf L

-r, ^S SV;.: !.-*l {6)l r-)r,ly f -r-oL:; tL., -r: .'.1\5vr eb 'j', 'r:"-b;T;.,-t

,lr1A ;l "fu 
4.t Y ;Jl^-:.'1L*; ;: oJ--y, ) 6)t j;;.1-,2\:'., c-j J-l \-6rLi t-L

,Jf ilrL, tss.t )l of;*l ,J.;L*- oL^ r ir\*: ;L* of*t/i oL-U 'r--tG

.;*1 o-u tb s a-L,. C) ,l-l u7;-ll9 >.t9t

Js*r, J,1U ol;tr LU ,b 
"J\---d' 

r;.) r'2)) g;r\"T r!t'- J <"-.F

q'l-AJl.^:' ,? ,l.-V.5l-ocrgLor- ft& o-(-r-^',r,. c'lt-:l '*l o-t-; +'-!lA ;Jl^-:;

.f-\"rT )l &y;-l t- { s) )r).a a;Loc.':Li; tr'ol; ! e./F ;r '52'.'a}
cr:U-- J-ri -2lr,r:'r ,rl-l * .f l[; .KU *a -,rlr,r:'r t(Jrt 

"-tt*'*.,-)

JJ;: c.,\!)til ,',-l-9 '- *l (b-rlF-) kStr' |;r';r rL-;'r':-; ol;*-l 't-arLi



lo' / c:tr,-a

.c^-l .rKd, (Cv = 
,/.r 

, f t r ) ,trt, ;,_l ol--; ?_-te ss

i,4tl ;ilrit o-i I !0 Ot:;r: 
6|6 S;;lL €, r: +1: u;t2b 1)-j4 _ 6 Jt?
.Gl*' Ob:14

(Jt-:-t; P F ,#v
J6.s.

L*
ijh.r

,.grljl r>..1r !lJ=.i,- CU.

" lrrtr \ /,\VqA rolqrr

0a/qrr

20/ Yf0

rYq/1 \ r

00/qfr

r

\A

tt-S

t-

-l-'l

CV -- /, r:f

tl; dk-l1 e'sJit .llrorJ o)J5di UbJLo:,rd'U -O_f
et-r 8t C,L)t I c-r-i ctt=l L-oo;lr ,-i:lr.."iro.t c_.,; ,, o( _rrbrsl^-a



\ 6 I / r.lH rJt1..,l J.r gl3 6b6;Kl3i.r,/9#l 6jt-,,1jei .l.r,!:nri * C*

.,-*l or))fa,-!lV 9 , Z)\*t J:l-rt r) 
---p 

*. by.-t

S;s :t Ju t-il;.it 6Lr:4 i ,tE Oltt: Lfi* i;lut uEU ,6* -2 &4

.(trv, yf;)otf ,-f;:;t n,
T\ Tr TT Tr To Tp

R1 r\/o r\/a ff/r f^/1 6vl, ar/1

Rrr v\/t ,^l "
^ 

\/Y
^Y/r

6rl" r"/o
Rur vt/o ,rl h v./v 9\ l\ p.lr or lr
Rrv o,r/r 6A/. ,61 " v\/^ ,Yl" rplt,

"5t*
,\ l\ pr lr ralr pplr a1/Y or/o

:, -.,, ,F-U;T s;t-or-l-e iL- ..rL'-r> Ll-* i;lll ,;L: ,6V ,k\; .rl

,r--b;T qgt-o-r--l9.,r oti;r €-f Trlxl ua;V *, ,6V ,i, Gq P
lJt**! r.;) L-ra)) ,6V & 3 h Je) fl.tJl 

L-t"J .(rr J:.r=).rrT.:-, .
J) J 4-L-.-.0 Q9l ur-9..-o lrlUl ,e;L:; (41 4r c.lE-2.1 e-F i;l:ul ,;L:;

..1-l o.u o_fl\ i.,L*:; J9-!

(ffvf ,Q r9l4l)0:f
T\ TY TT TT To T,

R1 vv/o rr/v v o/o rv/v f \/Y fY/\

Rrr r o/o ff/\ ar/^ 6" l\ ro/r l.f.
Rrrr f1/f rtlr f \/1 t'/rr rr lr ff/^
R1y ro/t Yrl " fA/Y fr/r r^/r f\1"

"5u
t\ I . rY lt f\lf fY/\ t.lr rr/r



\01 / CJti,'-6

l-itllu cSLr.tQ i rll:ol;it:.lt* 8;t,t;t u,a;U tt:Ol.*,6V-A J-ttq

,4let i;t.t;l + g ,ll; Ol;ir: i;l.tl ua;l: .t 31,t ,e2s ,6q -1 Jttq
.it:f 'S:;;l f! JL 4;' ,J);it 6b14-,t

TI TY TT Tf To Tp
R1 tY l, f./v vr/v r\/a 11/A YA/ "

Rn av/ f af/Y 6./\ rfl \ \Y I' \/r
Rrrr ," l, rr/v ,\16 aY/a "t\
Rrv YA/ f 9\/\ rf/1 ,61 

^
,t l6 ,,IY

jSt=r fv/o fv/v 6rlh ar/ a rhl, Yr/1

csk:lr l.r:lrr !b- 
rlE-,r.r €-* i;lllr;L: g;t-ac.,9Le,-,Y i;1^;-rlrr^;t,

g;l-oyL1; ,6V o-2e-,a q ,(trvr ;.1t" J \rvY Jt+) 
'r.-U:-l 

iJt**-, i-,,e.r

-,1.l tlti;r !-91 i.,l;r:l ,rKV J-r-"r,r, clLt;.,1.:j; .rrl .,*l o-u ..,f| .jl:;
JL e ,trJt.- rr l-ulc;l.u .,;lq 61a.-,91c,- .9 o:y <,l; ''t+ f^rUo- q5

,:-l AF ,yF .SL-L ..1: -;1.ri.6.1 o.,,_) ! ) j:t>U u/ liy:;l rc.rrf &- )l ,_r'"

.,-*l r-jj trt) ^( s gV t+T-r, e-V;1

.tt:r,{.5;;;l d JL e,
T\ TY Tr Tf To Tr

R1 \ Y/ " \v/A \A/A \ \/V \r/f \ \/A
RII rel\ Yr/1 YV/f rY/ Y \./v
Rrrr Y" l" \V/Y YA/r Y\/f Yf / \

Rtv \ Y/1 t\ l" \e/A YA/ 6 Yf/v YV/A

.lSl# Y./r Y./Y YY/A Yr/ a \1/. \ Y/.



I 6r / Ji 0r-" "1 t.r ![3 6Lo6rt< t<"" (,-03=cil LjJL'aarldJ JJ {3:iri r} Ch

+ C!-1s !$! fll'! 1r

+(JrJs&: jl o.f &

t*.5O
.j-o50
iF
\7.l

tltLi

, d!i. dlrJl.:6 Jr OlJs c[i J+ r cJ+s gU grlr-,D ojJjl (Ja5'l.i - r ,jr9rj



\Af / C.rEl-6

r) Ltj 
rrU>r , e*u,Z;lt;l ua;l;iJl*d, J)) r-e)) ,6Vcf i;t^l;-2b3,^,

-r-1, c.,-u ,t-;J';., rtrfur 4E-y" ^f Stb ol .Ja)r/ .Jti ', .jlj'. .Sta_,,L*-

- f i-rl*i .,1$ .1r ,:T ;l A-91 iyLi:;L*,- .,1r !b itf--.1r e-f .rl-r;l ,;G
ry-l> \" i-lLi -rk*- u; C.r.u ..:-l .r.oLi .,;Ll q L-ll1 J;;t..,.u ;-{9 o:lr

dL".,r. f irl 'i rL"; ,5.-*lf.l ,lt_tj ..--l .r-o[; rt^+ ,-j,, ot; y)s.f f f

ot; yE:t J ofL" C) C_l g 6,;-19 tr-r ,-f ttl." sst;l .f c*l 6-rL".J-

.i*l

.--.. 4.t c.rLi1.: €-f i;lll ,e;Ll'.Jld, t)r tar>,.g_rt"T;!I'*; ) {--g."

dL.il.i cc*l o.u ,-.'_l-21 \. ;Jl^-: Js) st.f ,t.OT 1sl g* i;l:ul ,;Ll
cr-oU U crli -r: o)-9 !,g_P .sL^-rkl d,r,i ,rr-ti .5l-acrgto; f ,& o-f .r-^r,r"

.q;l:,r:'" (Jrl lJl**-,-) 
"p_U;T;t 

&y a_l b {c-*r ()-Fyg9Loc.,eLc,-

-2-: rL--,; 
'lr.*.; ot-iX;l L^-,,L*- .rJLl; cJrl,j -2b,r:-. ,rt"l * i ,sy..r_l_,,r

j"b .f-l c.,l-r-;- ?_-f )) g!7s> csta,-.g>(:;l ,.,_i9 ,-*l (t^rlF-) kSrt Ft,
.c*l o-fu, (cv = '/,rr lrr)

i;l,fl t:-; + ll; Ol;;r: gr* 3;l,t;l ua;l: ,t 31 ,te.2t ,;-lltb +-14j -l , J.tl?
.,itf '*s;l ,r) JL A4 &/;;' sglalrzrz -1t 4[lJ'(n ( 6 it\t

1Jt :-t1P F ,6v
gb.," Lfrgb.r

,5rljl ralr dil 
-ir- 

r, Lr

. /rrra r /rorq

\ tDl1qv

ort/.YA

r rv/rqr

YCV/11 Y

rtr"/rvo

tr \ Y/r.^

r

\0

tt-E

-rl-"..-

oL:;l

CV = I rrrr



\ dd / .r' crl-...,1 Jl il3 6Ll61t< tcircl'aj#l gjt-,'1j{:' .1.r d*lr3,} C*

uJri

C,Ul jl ry,. d- C+ , si!i. dLrJl+ -,1ir eE O'..-.t, cjlril (Alj r.i,.r lo+t - f jrjlrj
'i.llJS



\62 | t.-,-f

,try-,
cS b rryi I j I .,; U 4.f , LAr t^+,.,"r fu .5 Lo -r9 Lo; cJ riJ .1 lr,;,r f ,,*
,5,:-;. ,gl-au-t|.,-r^1!./ a-b slrTt 3:j +-p ,, SV dte+: c-t-e;r.;

o.t J^U ! .rf y.: I oJ.! & ,;,-1";T 6lr-r-19 .ttt--r, r1;J d:-G ,_gLocrgL;

.J.:Ar.to rH.if

- 
J,_+il L-2> ,S 4-,,, oJ-ob,. ,^K^;r o.,l-9*-a *;1c-tlrr, .J_-r*:

oJ.ri e^,-t-c-2 j,i_-i (lfrf);:a-.r c9rl.6;L9, (...1r") cr; 6s.t )l o.r"i o-t*, gr-r

;-l e-b ,J--, urV ar .e*l -rr[i -,,t^: y Lyl ,;)1 ,tlr", ;rrVt 9 ;uli.

y,rrr5.(-,- ely,lt ,f- (Jr-; ej o^j .:;ytJcjr 3 ja-_c 6.i;

!b ,rU-lr Gl::- s );.t 6Vl g9\ r:1 , .1 .'t:i s >S_'n;b".gLa.grt(.o[-

i-uor,r,. uH ,_i- . - t-odTLgJiU ,l.ry &- t'r* - l) a-iL.,;r_l ;;lf,.--r
dr'l \fA ks ,;_ ,, a) sslsl )*e l;L" ;;tf.lr 

!U- 
jti-2> ;inl Kla

"+il e i-l )L_j JL4 -e j* e6^-o af rl> oLr ,i_t;T C_l d: re, _;l-(-o ;r
c.--!,r, rc.llS-2r U ) F ,!ur|. J ,SVol-aJ' ! 9i \ r:y.yiry l;*
,a -1: ";Vl 

ej;r d.."llf Jt r*:-t , e W.at_ .[U,-.,l-(." -1, +Lel AA a,

g;l-oorj J-r:L; aKU .rSn UG lr,Jt.oliiy, >1e,, ,J>e-rl ,r;n ,.,L(.o

orf .(-- o-f.:;b )rJ )J.i i-;1.5,a-2r +tpl t . . . L- - .srGU- .-pl_r!^l

6lqi -J.,U f=- JL4*:-l ? I o>y tS.tssi,tlti-r, 6t:- qg!-lg5! l,o,tT

.)_t-G E:*t 7t
,fL (J-; 

^j1^; 
L_t. J +q ,!t- c.*:K;*.r otj;r ir-e,- ,r,o-e;l :l ,y(

;,5*. .f ,tr.+il ,ti-; {-r sr./ }_l}l !oL-r: eL- 
*i, o-r-: cre:; pt;l

t5,J, ,slr,r1,-sr- o. rssf ^;L.o irr ++- ct):F dK* ,_*l

-u;J c.Ju crry {c:r f g e*;_t";T;_t 
e_b A,JU.r rl <f*Ju- L*



\ov / .ri r.r{'...,1 t.r gLi gLaglts'lsLtl,aj|l gjl-'lj{,'1.r,3$.r: *C*

4t-J C;t)jl .-r-l; .-L, p ) -{ ;l9jl L'-l} i eF ;uJ cr.r; L- J eb

;):€ .1\J";,1 e $r-: .(; 6.&.orir ! b;$ 6,-l ,oSlra t'--l ,i{* (.'.)-;

,S;4U; C.r-Ui tdtS;r er.l -l!t -r":S ;t(: J;1 6\ii *. t!#\ ^S

c;*l .r-oL: ;l;:ag-btL* o;z Ji) or; qf l,'>t^" .f,rtt--2r l.rujL a::b

-); y;fr + c-l *i.,> ..:-l -6 C-U:I csLa;E K-':t OTrtr;,

1l u:4.(r,-u JrJt.(:;) clLi-r) ,y'&b;)Ulcii .i.-lit \ 6 ut'l

) p ltrl/9 o-r.ib orG:-ld9J., tJbi-lr ,?.iL. klfr, Jt' '.43p.1'o1"-\

.rylr ;l!,.i-;9J.*.o el)lq l-o-L--,,cJl*, Z1-l>'^*9 \'LJ ^Slfr|r;ri,rr ejl

J C;X 6-\s 
j 6;a. q!- .-tuos> Us6 dS r;! i-Ls t '$'" 6e- 1l

.,-Se i,-;x-t; -H +: i,;'g,C1:'*; e-Pr, Jl-

it" J ,&-JI r--l LrL-ao:b -,lr*; +-\e ,ttea 31s..* e^bi ),

jl ,-5- Jc*l uoK ru-tJbrl*- (E )-r:t d-E g;taJy:;l ,rri rlr.t-
.-\YA ,F i JU;;U s66l:,r;,-V1i ,:-l i t? t.-1.s &l !\*
.Jq ,Flt(- -* ot* )Jr-*.. c9t-21 ..r"T J^" r 6\^";:-{ .,*,1 LSJ;^+L

1) sl7l'*,eE r;.+,.*I-2U;,1 ,j.6 3,S6bq-fr"!-, -' ^{'SV
Jrl> c-rtii o.r,T c-+ e-b ,Jt-- ;1 ! :+t- JELi- J\tfu o/o q rtt(. t t ;t

,r-* Ji ..f; c^iU e\s--*;;b ,K; trr^' s\ i;s ;-l c-rK

.-;ar-f * oSoT c^tr .. 17) 6111l'^-ey Jt-S ,^S of lL; uKU .--t

,-r--\rrT t-b f )) o).el \' ,l ,Ja, 6J ";lxl >.sy '.s!.1s rl,r-- irUljg!

.u*l or-jry *y rX-rfu,

jsJt, g-lrl sGC),-rL-ra, o{ 
";:f ,t 4ilt;l >s-t' J) I 4-t !

,.;31 6J- 1L Lb,r\:i-,,) 
or9;,r,o-911 J-l! o:'llr 'r^o'e ';tf;*r gb-rlib

rl.r-- c,rji--9,- B >s-t' J'." .ftr i*;t :l e6 6lrl o{,--1.:*,-L; c'uiLr.'



\6A / .".^,.-2

dtJf, -t-ls -P q1 .+1l;l 9 orb 1lr-t dV ssy l-t .SC a-*; 6fu
..r:,_t^; lral2 ^11,u J-.^ JB .:.it olr=1- a qy q L (J-Jt_)



1 61 / .ti rlt'."'l JJ gt3 gLadllsKlA {r4*l gjL//'.r(., yr,i:nr] * C*

h.rQ.iis -V

r-rl;,. ro.r,.T c,4* u^Jil L..1: |'.et )lJ;A ,1o9]iG,Lt- .:;KOt , ,-r : -,oJl
I

t .r-y"et- ;"r-tt e)t).ia o,--r), J dK .:.ily b--,'L* s -'\s1 + L-y.t ot\-;

.ty; yL-;(:rt;Le-

sj>t-i "1-r- r;,_ crL-l-2.ryt.(,oyr &l \ " " )l ';.JF 
q 2b c-*:;tf;l: V

.t-r-

,..,t^it g; ,L 
"5l 

; L ,;.,.?- J cf ttu (*; r,rj; .gt-o ,t') r [b ;*:K: n-r -. \' J . v- 't) - (> v- Jr a 

.,,r.a rl,



\t, / HIr.oCuJJ+i

flb -lt"
,-rL;L .Ot{,- .dlJ-l qgLaa-*irr e dB.,;.r l{e .\fAA .il.:- ,,;,1J- \

.,-.n" A\ . .uJ Cb r 6;191'::S.tUJ-,-

.r*rJ 
CL" 

.r<jjl) ..JL# .:1r- clL-l .,J;l c.ilj .\ft. .sle (..,l*i.- - Y

.u., \ \t ,c.rlrg oL(;b

g)J.,-/-lrrA, ;;f .lf Af .J4:,, .lJl.r-l 9 6+ r-9*^ .r[,r1*l c +2 -\"

eC,jif '*)^,*:J).YFY-Y9V ,.o.,*iK.:-r g;La.,;lrcb tst; oty2 ))-c

Cly rr4+ c-rt -,,L .6rlr;";.1 e,SC cJu- ).,-l'-t .5:ti,-tl6,g-t-
,t-6

,.Eb-.,lrb G-*r r st G)t ,Sur\ r dil;'U .lrrt .,k[*l,r.,o.l - f

.(lt s kK- crt-4.a-,- '^*3rfr;r\^-: L-r;: '.-tf ,.:*,
e .p-y.jl,.fL- 6-* s6;-: ;l tslo * lt -;\.\rtt .J,'t*l i +-2 - a

)\1)<+ oU;; '^*3r4. ;rl^.i i-r*, 
Lb ,-* 6-*1 9 r;s tSes ,$urr.

'€tY

L-F .L^.s.,K;l; ,!'yl tr\ 634.eL.:.L .\rva .J-'L*l t +-s- e

.tly sk(;14!*,- '^*3, \fV;J\^-:

.,stf ,.,-b ! lFrl s) )1jU-l uJ ,JL.r" .\ft\ ...$lUr c..rL-:l^g - V

.,JoY6 ' .l-,;,r- cs-2l.rjL-l ,-,!L:;;l .ry-

,Flrr-, .tffO .;tlrr.= f)\j ) 4-1tL) ): 4^a-t c6;J^--r - A

.r2:;t gly )l43 ;*..rb;t- .Lrrlfb ,r-:;-gtr .skzrU L+- .tl"G
'"f \V



bC^.r9+l



\I
-E'f
\
5

l
.;i

I'
iddFHi olclc.lc.to.lN Crlc.)c.)t.Ic.l t.) 9sss9 j -l'JJJJJ/ JJJTJJlJ dJtJ**.1 tf tf.tf.tf tf.tf.

-rqq9EnNrosl,n9 it{rrsnp -!'rtosy.p -t\nF},?p \
r-Fr- i- r-r- r-t-t-r-t-t- t--r-l-l-l- l-l-lql-t-l-

-i}
>

5

3.
5|\t

JbI
5

o>d-xd>Pazt-.*<d4 o o--<< o oddd< >€<dd\ d
>r>>>;

{,
5.
U

4y4d{l-o>>64>
\La<o> d o\>>d d> o o-(( >Yr--.o{
,yrt-*-I->9.9FFl-99>

Jbr
t-

I

E
I r,

-JIr
F E

I
r.

>q o<>4 <!->4r-< lY-<-.o >l-4<4Y €
d>o->o >*--d\> o>d!->ts ts}-><4, >
L*>99ts >v4 99-}- 4t-v }.9.l. }-9-9-9-9-9. 9

)b

.\
o

Jt

.\
\

B

E
5
t

-5,

4.
5r,

tt
t- 

'{r1
fr'lr
-1, E
\\'r 1\
3.,.'!a,.t -r5.5\Js

\f
t, i'
\il't5t,\

{
-3
:

J'
ji'
5
q

\.:)

\
,4'

5
q
s
5
}
,q

t



\ fY I t;r.rr-...,1.1.r gE 15ta151tsl3ls .,a3r.lt gjtroCf|{+ 1,}$ri * C*

u.t:rS,-5;; ;t Ji ,.i)t) 69b1Q 9 !8 Ott1s /ni ,t3r' - r4E! - 9 &4
.r;4;l- at

T\ TY TT Tr TO Tp

R1 Yff Y\A YAA Y'\ YA\ YA\

RrI Y\. Y\. r"a Ylt YVY YAr

Rrrr YAt Yld YA. YAV YAV YAr

Rtv Y'A YV6 YVT YAt YVV YAA

gSt-r YV\ /r YAA/A YVA/r YAf/ 6 YV\/r YVV/ A

.5;; ;t u-, Jl- e, &/t4 !7b)Q 2: lA OtE : /;;tt ,t-K? - .t4A- 6JtE
';';:t' ! d:tS

T\ TY Tr TT To T,
R1 YAY Y\9 YVf YA" Y19 YVY

RII \,"Y r\Y r"a r\r YVA YAY

Rttl YlA Y\. Y1\ Y\f YAV

Rrv YAf YA\ YAA r.f Y1f

J5t+ YAr/a r../a YAl/r Y\\/ " Y1./A YAV/Y

,tt:rS'5;;7tJ,!r *ili' c7bt$ i l8 OlSlt e6.Jt ,6q- .J4J:i- t Jt'tq
.t;'$l' +

T\ TY TT Tr To T,
R1 rrt rAA r\9 iVY YAr f"Y

RII r\t 11. fY. f\Y f"A rv9

Rttl f \9 f\ rVV t\A
Rw f\f \"tY fY. rA\ rVY rAf

.lSt* r\./a r^r/A rAA/A rAV/ a rv\/ a 11./"



lPf / 6r[uc!r'Jer

jl o-) Jt- e.l #il:;j cSb)Q i 16 cttS-1: eg -E ,6* - .:4r4-a JtE
.;4+l- ! ctt:1,lJ.i

ff\ I ffa

a\l I

jtrltrYl6 lfal/A



\26 I .t*.l{-...,1 J,r iE 6Lo6rt<t<'." ,rAJt|l djL-,.je,.;,1 i:nJ ,} C*

iibt:**,b,?el q,aJLl, eJt-{c,-: a3lo.>gi -2: LS *r Ur-l J-J',2;
:2,6trj

,: det lf l ua3";l l.l ,AJ,f ' ,.!6t>s 6los3i I lS ;:y2 U9-f JJ-z;
.tr1,6slj ijla rs ql&



\PP I y$.o{r-JJ+a

fu s: q15o 1s d-al | , , , Ctil Q ,18 ilJ:2 6ta+>ti1:11 ,glc:3i -f 13-ar
.l2 ir.,|i2{



last measurement was 3-5 times more than H increment; Theretbre, a

size index (SI) model of the from: [Hx(CD)2], which was constructed by

graphical trial and error, was found to distinguish the best among the 6

treatments.

The growth percentage of H, cD, and SI between the first and

the last measurement were recorded. The analysis of variance of the

t'actors showed that there is no signiticant differences between the

treatments. However, the highest cD and SI growth rate belonged to

T3(fig. 2 and 4), and the highest H growth rate belonged to T4(tig. 2).

As shown in figurs, the lowest growth rate of the mentioned factors

always belonged to the control (T6).

As the results imply, the best treatment of the expriment is the

same density optimized by the proposed model and it indicates the

accuracy and correctness of the model fbr identifying the optimized

stands of planted HaloryIon trees in Yazd'-
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OPTIMIZATION OF POPULATION DENSITY OF
HALUffLON Spp. PLANTATTON rN yAzD (PHASE l)

ABBAS ZAREH.ZADEHI

with supemision ol'

ESMAIL RAHBAR2

Abstract
A general model was cleveloped to cxplain thc inr.crrcrati.nships

ol-soil saturation percentage, mean annual prccipitation, ancl population
density on growth and vigority of plantecl Haktrylon trccs by Rahb.r
(1988). Soil saturation percent is an easy measure Lo clctcrminc thc
water (rain) availability to plants.

The main recommendation of the moclel is tbinning the stancrs in

accordance with the above named t'actors. Calibrating the gencral moclcl

fbr severaf regions, ancl optimizing the stands o| Huktryktz plantation
in Yazcl area are the main objectives of the present stucly.

Six density treatments were selected; twcl clensitics morc r.h.n

estimated number based on the moclel, and two less than thc cstimatcd
number, and the control. The treatments consistcd of T1:44, T2:-50,
T3:55 (estimated number), T4:60, T5:66, and cxisting clcnsity as thc
control, T6:138 trees pcr hectar.

The treatments have been comparecl in a Ranclomizecr crmplctc
Blocke Design, with tbur rcplications, since thc spring of 1993.

Aller thining practicc, height (H) and cro\,\n diametcr (CD) ol'thc
remainecl trees were measured. This was repeatecl during thc growth
periocls in live years. since the cD increment between thc llrst ancl thc

1 - M. S, Yazd Natural
2 - Research Scientist

Resources and Animal Aflairs Rcsoarr.h .iontcr.

Research institute of Forests and Ranuelan<rs.


