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Pollution measurement by some heavy metals in Riyadh Saudi
Arabia using Calotropis procera as bioindicator

2- Zinc

Hamad N. Tulyan and Mohammad M. AI-Farraj

Dept. Botany and Microbiology, College of Science, King Saud Uinversity
P. 0. Box 2455 Riyadh 11451, Saudi Arabia

The ecological pollution in Riyadh City with zinc had been studied using Calatropis
procera as a bioindicator. The study aimed at tracing the concentration ofthis element in plant and
soil samples. Samples were collected from 80 sites, out of which 60 from inside Riyadh and 20

sites were from outside the city exists far from pollution sources for comparison. The samples were
collected during two different seasons (winter and summer). The plant samples were grouped into
two groups, one had been washed with distilled water and the other unwashed. The amount of zinc
had been estimated in both plant and soil samples by the spectrophotometer.

The results indicated that concentration varied between (64.98 127.37 Ilg/g) in plant
samples while in soil samples it varied between (4.95-48.78 IJ.g/g).The main sources of the zinc
pollution were the oil refinery, cement factory and the industrial cities (the first the second) as well
as traffics and the pollutants that arise from wheels frictions with paved roads and metal corrosion.

Key words: Zinc pollution, Calotropis procera (Ait), heavy metals, Bioindicator, Environmental
pollution.
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(Al-Shayeb and AI-Rajhi, 1995) '"----;!lJ J-,.......jl
'I'i ,II V J '\, ill0----+! .»---So jJl c:J1.>----:i ~

~ J ' ~.,...a.J1 J#- ~~I w~1 ~ I'l.)'?ofI".)'?oJ.fi+t.
II i,\' L-. ,.< ·'.11 I' ~ - .~.11 ~Lu.ll w~\J' ~ -frOjM C:J Y .".--. •• •

y! J--.-.,....jl lo (':A ~ L..S., I'\.)'?of 1'I.)'?oJ.fi+t. '0, i •

4.....,.:jLu.l1w~1 ...5 '..< ,'.11 I' ~ (' '\'\11, .l..oW')• . • <.r -frOjM C:JY • c.j

~ J f".)'?of 1".Y!" Jh f •. 1'1' J 'I'• , , • 0:! ~.,...a.J1 J#-
, f IIf' '.. < .~II I' ~ .. ~.11~Lu.ll w~1J ' ~.r---- jM c:J Y .".--. •. •

~L..A ~ ~I ~I ~y.J 'f'I.)'?o/i'I.)'?oJ.fi+t.'l'r,rv

~I ~! 4......1yll .~ ~ 0:J-"" .,...II~I ,jc- ~I.).lll

~.;1J1,jc- ~Iyll ~lA ~ ~I ~.;1JIJ ~I

~ 'J I~J (Lagerwerff and Specht, 1970)

wI jJ ~I 0:!~ ~ ~WI ~')Jy.ll ~~I ,jc- ~li
wi .)L.b)'1 ) 0.u.l..A.JI 0:!~ w.- ~ 'J :Yy::.J :YS.)A ~
L.Jc.u.-l\ L.i.l::.W1'-l' II ~w."LJ(. l..J1 .Ie\:;• • .>---S r..r-, 't. W:J ~ J

~J JJji....,JI0' i. 0" l.S~'-1\ ~u.-ll w\..;'.WIJ
•• ',11 (~~I I ~I .' u-J\ ..•.·..•.1\ ~~\~",J - J-.rJ ~ ~J

~ 0)i\.l:..il10:!~ ~ ~\ I~ u.,rJ! i) 'l'.) iy.-..
.\.04J#- w.-

. ·..<'·1 i...a.i 4......\ .lll.~ '\::,j' .'~ -frOY i.J • .) ~ (,JA ~

~\:i......1l1~ -"" ~ ~.,....a..J1J#- ~~I w~1 ~ clj)'

t-?'\.) \~J ' JJ'-1\';\.l:..ill~ ~I 1'""-""~ ~ .)cl

~IJ 4fi:J1 ~IJ .,;:.,I)j.,l\ F :J-"".,l
·'·L:..LJI....•• '\.5' ItJLJ ·\.l:..ilII~ ...5~ l..:..::JIf"t'l.) . ,. 't'::I:''''''''' ~ ~ l.F" .J '" '" •.).

L....S~I cj4lbJl ~J c.j:J~~.) ~I ~ ~ ~~,

~llli w~."wl cj4lbJl .,ltJ4J J..,.:.i.II.illj ~ ~')Jy.ll

J.-,......i ~ ~)' ~ ~ w.- ~I J Jijll JjL...J ,jc-

~ "»-£y wLS ~ ~ ~ \:iJJ1~ ~ A.k ~I
LW ...5~ ...~.11~ .. ~·'1 . ~Lu.ll w~1 ...5~)I• . '" .".--. J .".--. Y.C- • . • '"

~J ~\:iJJ1~ .; ~ .)cl ~I I'""-"" ~ wU\.l:..il\



~i I .j1'y'!

t~JI hin
UalL..ll

<$.J+.!i ul.P-''J\ ± .h..jW1 <$.H-J. ul~'J\ ± .h...,w

".VA",I YI ./\/\ ···''''IYV.,. ••• Jill
"'''''' ••,.. 'i 'i \'·""'"o."'i ~ ~ . . ul:L.i.,.......-* .
1I."",,,'i."" ".A",,, I •••• ~

I.H",'iO.V. •.. f",'i £ ."" &\)\

Yr'''''' ••y,.,.,. , " .• ''''" •••••I rWl .h...jWI

'1"'%0.,." 1,1f",£•••O•• Jill
".rY", ° 'i, ° 'i ·''''0 ° ,"" ~ ~ . ul:L.i~.
II·"",OT'. VY v"v*'oo,A 11 ~

1.·''''£0,'iT' 11,11"'££,"1 &\)\

l,v''''Ol.t •• •. f·",O I. £" rWl .h...jWI

n,f"'£'i,£Y fI·"",£".v,,·· Jill
, .. f"'Y£.IV A,I",y£.O/\ ~ ~..) ,n
1''''''1 V.IIT' I.IV"'I V. \ • ~

"v·"'£."o \''''''0.0'' &1)\

IV.ff",y,..,. £ "'·''''Y£., I rWl .h...JWI

."l:t
'. £T'

'.";1:
11, f. , ••• Jill

.,.T':*: .."" " •• \::t • ,T'/\ ~ JJ ".in lot..

.. ''':t
• ."V ","'* 11 , T' 0 ~

•••• :i:
• •T'\

" ,'Y':t • •,. I &1)\
• ,tv±:

• ,T'V • to t± • .T''i I"WI .h....,w

.% 0 LS Y- .ilC W yll <i'ft .} wl!l.bl\ ,} d;)1 ~ jf. y .} w\h...y.J\ 0:i --=y..- lh) ~Y 'i #

Jl.'··f tl.>'nft~ ••• t'.p--f lY!"J~·· w4JI w4iJ1 LJjJ0" t''p--f t'.p--J~ jf.yJl •



~ .h.::.S..\~.A.o ~ 1"\~4 .illj J •Yl..l.l\ o~ jS.JA

~ ",0 - y....:. C»! L... CJIJi:! ~ ~I 0'" ~.Jil\

'(r-' " •Xr-' " .) y r-' £ •• .u:...L......~.JA 0'"J

(Little and Martin, 1972)

(Lagewerff and Specht, 1970)

~LU.l1~l.LaJ\.. . ..
..L.Jjll ~ jf.y ul4.....I.J..l.lIo~ ~\.:i.;0'" ~

.\ 1"1 . WJ ·ts ~ .. ~.11 . ~WI wLla.JI ..J(j'---I::I.JJ ~ .JA U ~ Y.F • . • '-r
4.....1.J..l.lIo~ jS.JA (jC Li~\ WS~\.rJ\ .) i:..1 ~ J}il

~1)\ JL.b:J1 ~ 4.l-s~ ~.ll .} jf..Jil1 ~

.,~\ r----'"'.JA ~ '(' ~) J (' JJ.l;>-)(JJ~I)
, " V,r'I J1£ , '\ A lr-:l-! ..&...J jll ~ ...>:---S y CJIY
J:!--S.Jil1CJI..>---=>~I ('-"".JA.) J 1"1fi'/I"I fi' J~

wL..:llfJIL...i , l~/I"Ifi'J~ '''' ,MJ io,V. C»!

~L.:iJ\ JLhllI .} 4.l~ ~i jf..Jil1 uts .ill ~ ~\

~ yo ~ ~j J ~I)I "Lhll\ .} 4.l~ ~.lIJ

lr-:l-! .,~\ r--"".JA .} jf..Jil1 CJ1y ~ '~\.J..l.lI

,i ) oil r-'.JA.} J ' 1"\fi'/I"I fi' Jh 00, Ar J £ £ ,A'

l~/I"\fi'J~ oi,OiJ £o,W C»! jf..Jil1 CJ1y
J}ll "l-..h.;J1 .} ~\ 14; c.,ytJl•.l~j -sj-.:o..:J

~ ~) d!l....-..l:..:.J10---" L..\.)#-0'" ~i ~t.ll J

u.lk.JI JSt:.J wI.JL,;.J1wi ).1.)

.~~) o.)#- UJ.l Calotropis procera (Ait) ~I

)$..:..ul~ I~J ,4j4JIJ ~JI~I 0bLi.J1.} 0.J~\

.l........!J~I?-'-""~ W\j ~fl ~y)1 ~.l..o.} o.lY!"J

0---" .;sl .I...:>.J ~ ~ ~I~I ~I ~ ~ .illj ~

F J..,.::iie;!\yJIo~J ' ~y)1 ~.l..oJ,:..I.lW.JAr ••

.~Y)I ~.l..o.,yJ
I· ." 1-'1 '->~11'l,j ~1 114jL...::.';lt...l.......A> u)--" ~ y ..r--- '-l..J 1,$", , .

u'>1~ ~ •.l;!~ ~)~.J.JA ~~ ~ w4:JI
Vwl >, ~• ". Y"'.JA I" •

~ I....4J..,b CJlJi:!~I .~ w4:JI I~ JI.JJ\.!
iJjl::.:JJ r-' A," - £,0 C»! I.... ~y:.J' r-' '0 _ o,V

1.·.11 _1..,1\ 1_ ',( -- ~ wi > ~ ~ 1--.r-- c-- c.s- J"".J-'" .YoJ ~ J. . c.s-

oi..-..A .(, '\ '\ i , ~\~I ) ~ L ..d .I~JJ '

L,;lk. ~ J:,\ii.:,.';ll 0'" WI.,UlII~ "I.J) ~ ~~\
• 4-:!.\c. • .);11..b::.....l1w\.j.."wl 0'"

~\ JJ=J J\.JAo1\
~1.)J.l1~

Calotropis ~I wW .J~I ~ wI .A.!

~.l..o.i c.,.,tll 4~ iy;;:,... "'--..o\~';l procera (Ail)
iJ~1 y;; j..JI ~~ ~i ~ <!JIi=';l .illj J ' ~y)1

y.l..o J--,::...I.l.} ~I d-l-i .1...:» ~I.l;!-o~ I"YilI~

U.JA r.. u----.;sl .I...:>.J ~ ~ ' ~.JG.. J ~y)\

, 4--;..JG.. W.JA' • • ~I-""".I...:>.JJ' ~y)1 ~.l..oJ;..I.l

U.JA i • .J~I ~ ~I~I ~IJ .1...:»\ ~ .A.!J
0bL...;,.JIJ,..:...:;~.JG.. W.JA" •J ~y)1 ~.l..oJ,:..1.l

~ ~JL.....,:".u~ ul ~ ~ J.J(JJji:>5JI)~.,>oJ1

.('" ." , e;:1.JlIJu4UJ1)u1&.'/1.J.l!.;-.IIJ J..,hll

0'" ~4:> "I.J) ~ ~ ~ ~4:J1 w~ ~4
~ 0'"J 1""- ',0 C»! I....CJ\Ji:!tl£j) ~J e;!.JAJS
~J.J c.,.,tll 4.....<:ay.J1.)#-J c.,.,tll 4.....<:ay.JIwlAL;..J';l1

~, ~IJ ~L...JI .} ~JL...:>..ufij ul ,,1.JJ'>11.}
~ L...S . ..JA u:.~I.JA~ ~t...-...)#- J ~ts J 4.iJ.l.. .)#-

.~I.l~e;!Iy" ~yoJS0'"~Yw~ ~~
J,..:...:; ~ • ~ JS ul~1 ftl C'" I" 0 \A.;b! u....:..;



.ll....ijllJ "-",,,,~)I w.)~ ~I..l;!.o~I.J.) ~.J'?"I

w~1 :i.J..h1.~ J ~~y. ~ ';4:JI ~lhi.ll ~ f'.*.)tS.!1J

y.-£1 ~ (.j~ .;JIJ i..l;l~ (Avonmouth) ~.JA

~ .illjJ ' rlWI ~ .ilijllJ "-",,,,~)I ~ ~L.....:...

J~ .)c.1 wtS ~ J ( Ulmus glabra) w\.,U0'" wt:.,>c

ti n £ 4..l-~ -II ':i..JJWI wllia.ll . -.! .ilijll ',,<: ,-.1, ~ ~ - , - <.r .r--?

ffn,£ ) ~yJlwL..S9 4..l~1 L.I f'1.J'?"/f'I.J'?"J~

JI" -II .ll....ijl\ ~ Wi.1' .-! , (I I I ,<: ..-r- ' . (.):!.:>. <.r f' .J'?"f' .J'?"Jj"';I'"

.(Little and Martin, 1972) % '1'A,' ~4

~ Sphagnum wW f'1~4 -:'):ill ~\yo f'
~ .ilijll jfi y wI ~\ .J.)]\ .~ ~J -:'.JA w~ :i.J..h1.

w~1 ~ w.)k....\1~ J..JJ 0" y.;il4 ~ .;JI e;!\."J1

'io,fo J '1" O,iJ vO,n ~Ijill ~ -:'J---"
-,IIL!I - -'I . -.! .ilijl\ '..<: - ; 1.' . -! I II ,<: ..~ L-.r' <.r .r--Y c-: (.):!.:>. <.r f'.J'?" f' .J'?"Jj"';I'"

~ w.)~1 ->-+'"'" J..JJ 0" .~ 4jL........ .)c. ~
i,io J £o,'1'VJ 0,' '\J '\,0,\ ~ L-......S ~\~I

.(Little and Martin, 1974) f'1.J'?"/f'I.J'?"J~
...:.,\ • <--11' <.::.J...~I' w)1 4.:u.l4.-.!...>--"".r' ~ "-"""- - <.r

•~ <.::.J...~I ~ ,.ilijll ~ -:'):ill ~I.J.)] :i.:~\
-:.~ YJ:!='o L,!\yo(Phoenix dactyli/era L.) ~\

L...:....ill.ll....ijll L....:.)I I': ~\ WI'V' J J"-""" U""" _ ~ ~

~ (.j~ ~Iyo ~I ..l..;o.~f'JAlllIJ J5.:;.i.lIJf'J.filIJ

~J 4j4J1 w~IJ ,--"",\.:)1y.l4 ~ -:.p '-;-1o-'li..J
.(AI-Shayeb and AI-Rajhi, 1995) ~W .;J\ 4j4J1

-~.)]\) wUL,u( ,,\10.£, ~I) f'~1 L.S.
UI '1 _.11-:. _1~11~ 4j ,- _I ( •• '. LJI_ ~,L11~ <.F Yl!"' Y""' _ Y"'*' J".J ~ - ~

. 'w)\ 4.:u.l.o>J.ilijll '~,'.c."-""". ., u ~
~~I '-'pi .)c. -:'):ill wi ~).o ue ~I.J.) ~

wt:.,>cC""'"f' (~IJ ' CyJl , I.>':·:U~),--"",y)\ ~.l4.i
,-,~I '-;-'---il-,," ~ • .)~ wljL.....0" J,..j:.J\ w\.,U

.i...A w ~i ~J (f'0 •• J f''1'•• J f" •• J f' 0. ) •.JfiiJl
I' wW\ wlJ= .-! .ilijll " ..<:. ,I ~I ,)]1CJ Y---:!, • <.r ~ .r--Y u .J

.~ ~ L....S, f'1.J'?"/f'I.J'?"J~ £ .,£'1'J '1''1' ~
~ WI.) w~ .ilijl\ y-W ~WI j-f,yJ\ wI ~I.J.)]\

. ( ,'\ '\ , 1.j.l4\.i.lI)(f' ° .) 0.!pl 0" ~.;ill diL.....J\

I~).o ~I w\.,Uf'1~1 f' ~I.J')]I .~ ~J
'i . .1 -.::..u:., 'w)1 4.:u.l4. -! 'II .\1-:. Y.II GU ~ i' • "-"""• • <.r ~ :F"'_J:!='o
wL,u .Jy:u.\ ~ y,c.JI ~');J ~l...J\ WI.•....I.J.)]\~ f'~1

J ~1 wL....ll1. -.! .ilijll ',.<: - '\.S., 4..l- .~_II ' -I ~IJ . <.r .r--Y u ~ J:C ".JJ

f' 0. ~.)c. J ' f'1.J'?"/f'\.J'?"J~ A' ,f f' ° ~ .)c. J

.ilijl\ jfi y w\.S...;rJl w4:J1 ..}J f'1.J'?"/f'1.J'?"J~ £ £,'\

wL.S ~ ~ f'1.J'?"/f'\.J'?"J~ fA, A f' ° ~.)c.

~J' f'1->---.::"/f'I.J'?"J~ W,t f"o. ~.)c. .j-f,y
w~1 .~ .cl...,jjll ',.<: - '\.S.4..l-~ -'I 'w~1.~. .r--Y u ~ J:C _

0. ~.)c.J f'\.J'?"/f'I.J'?"J~ A£,V f' ° ~.)c.J JJ~I

wL..S.!~rJl wL.,ull ~4 L.I 'f'I.J'?"/f'1.J'?"J~ A' ,f f'

£V,A f' ° .l--ll..) ~ wI i), 0;\\ ~ j-.--.:lSyJl

'1'£,ff',o'~~J f'\~/f'I~J~

.(Flanagan et al., 1980) 'f'I.J'?"/f'I.J'?"J~
w.)L-..J4 ~I ~I -:'):ill ~ ~I ~

~ (Picea abies L.)wL,u ~\~i f'b-~4 ~I

~ y J-...... ji.o J ~I.J.)]\ .~ ~ JI ~ J IY":!Y"'

f'1.J'?"1f'1.J'?"J~ f., V'\ y\ .ilijll

.(Landolt et aI, 1989)
~\ w.)~4 -:'):ill Wlyo f' ~.J~I')]I ~

(Zostera) ...:.,W ~4 (Laeso) J (Limfjord) ~

,-, 1.0";; ~J ·-:'P:i.:J:!='o ul~).o (Mytilus) uL,u J

J--,!1 (Zostera)wL,u ~ .ilijll jfiy wI ~! ~I~I .~

i'1' J n 0---:!-! cI~ wJ (Mytilus) wL..,u ~.u..

wW ~ ~yJ\ CJI~ ~ ~ f'1.J'?"/f'I.J'?"J~

f'1.J'?"/f'I.J'?"J~ ',\0 J ''1'. ~ (Mytilus)

.(Lyngby and Brix 1987)
~ ~I 0.)k....\4 ~I ~):ill ~\.J') f' 1..111 Yo ~

w~tc , (Bialowieza) u~tc :c----!I.JA ~

.h..-...J ~ :ULblI~L.....:...0" r-S ' ~ ~I (Kozienice)

~L....-.. 0" r-S ,. ~.;JI (Kozienice) w4tc ,1.)jJYo

~ 0" r-S '1'. ~ .;J\(Kozienice) w4tc, :ULblI

~! ~ •.)~."JI (Swirklaniec) wL ..# ' :ULblI

CJIJl....-.-:!.ilijll j!.y wi ~\.J.)]\ .~ w~1 .(Silesia)

j-.--.:lSyJ ~ i~ f'1->--'?"/f'I.J'?"J~ £ £. ~

£'\ J (Swirklaniec) wl--..:L..c ~ ~ jl\

w4tc .ilijll j-f,yJ ~.)I i.)....,:", f'\.J'?"/f".J'?"J~

(Bialowieza)

(Sienkiewicz and Czamowska, 1991)
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..JjL'-V .dL.J/:i.A..~ryk.l/ {JS - ~/ "faYf.y wl,;1J/~'

Ilfo I~"'y/ rtoo ~'U""

Calotropis procera ~I wL;u I'\~L, ~)I ~ ~y)1 ~.lA .} ~I ..:..,tJIU.Jj f' W:..,JII~ .} :~\

w~1 .ill; w.......;..l!J.4-,.;JIJwl,ul\ u-- wU;c..} ~I \~ ~y ~.)! •.•.•1.J..llI.~w!~ .l!J' ":'.,tll ~J:!='"i~}o (Ail)
.l!J .4J}iJI ~ y.l ..:..,tJ\l.F i~ ;;~J ~.l..ll (.J~ WY' Y • J ' ~y)1 ~.lA J;.b 4.l.. ,. , WY' A. u-- (4-,.;JI- ¥l,ull)

.?'tIJ ~ f' ~, ~.)! ¥l,ull w~1 ~~)l;.. f' (~I - ~~I) ~ ~Y'.} 4-,.;JI.."¥l,ull w~\ w.......;.

'<?.J~\ '-':!bll U""L..:.J...Ij~ '-b\y, 4-,.;JIJwU;c.J¥l,ull w~\ .} ~)I ~ .J.l!f" ~ ~
, ¥l,ull w~1 .} I'I..?-/I'I..?-J.fi+.\ Y V,iV J , £ , '\ A 0:Hc..J' y U .J..lliw\.i\.h.i.} ~)I ~ ~ y ,) <::,tilll~ .l!J

~)\ ..:..,tJI.Jjl....:.....)!~I 141..:..,tJI.J.lo.A.4 ~..>:U'I'I..?-/I'I..?-J.fi+.£A,VA.." £,,\0 0:H~.;JI c.).i' 4-,.;JIwU;c..}.."

JjL........J .)! :iJ~! ' (~l:'JIJ .)}~I)~~I 0.l..l1.."~~I ;ubWIJ ~YI ~J JJJi.il1;;t.i....:.... .} jSfl ~IJ ~.l..ll .41

~L.::.u-- 4Ull wl:..."l.JIcill~J ~YL, 4S1.Sh1~~ wljJ:.'j\ u-- ~ ~I .ill; ~~ wI:.)...u-- 4Jc ~ L.J~' Jilll

·0jh..J1

t~ 0-" ~I &Jj JL--.,::..., , ~\ ~ wL....a..JI

(Lycoperdon gemmatum) Kovacs and
. (Podani,1986)

Uj\ ;;..ys-! <.::.iA~1 .li! wYjl..?-J1 J wW~ \ L.i
I'.l..---..l :i.:u~)\wI.:i1+J1 l.F- ~;l ..clJjJ w1j y...J\ j -"'" }

:L....lili L....u:. i \ wi 'WI JjLu\ ~ .• \~ \. '·1 - \_ J J.J .,.Jy.J -.s- ~ J-'="o
wU y...JI ~ w.........:;&ll <.::.iA~1 JI.:i.l~J;;.Jl....=ll J,..:J
, wU y...J1.i....A Ji..J ;;.l:!~1 ~~ ~~I J ~jWI

~ ;;.JjW ;;)? ',i ,I ~ ~ ~ y ~ '$jb.::J w,;:..
, (I' \ "'"'"' , J,.l-S) wI:.y...J1 jL;..h1 J :i.;.."b)~ .l::.li:..:..;l 1

WI yJ ~~)I wL....:.1+J1 <.::.iA~1 .li! ..clJj~J :i.9I....<.J

.:i.:,y...J\ 0btwl ~ ;;""UI :iJ#il1 y-:>I..W~ w)ill

'-:-l-----i~ ~ .;JI wl:i1+J1 w}:i A..........,.,1.Jj~

iJI.J) ~ ..clJjJ ' 1.ill:&.1 ~ .cl.i)\ ~ iJ..;---bJ1

(Bramble Rubus:';~ 0-----'> wi 'J or J

~ J (Rhododendron ponikum L.) fruticosus)

I'~I ()----4 J) (Forbes) U"'!.J..,9 rJWI ~. .
I'\.r. ~j J ~b.bJ' \....."~ J w}:ill Iy::.y> ~..lll wlij\S.l1

~}~I wi • oi ••••on ~iJ fti .l.......a:i .;JIJ ' "' iA
~..::.u.:..:i.J .- ,'I w\:wl\ \....u..,.;l w ·'-.\1 wi .\;j UI .. 1

I' - -~ ,., Y'"' ~ ..r'
• ;;""":'L.....,S,JI ;;"",,:,w· .. ;\1 wi ..0',11 ~ • I..:...l.. --.Jb.bJ1,-- J - ,...):I'" ~ c.r c . . .
~\ I'\~\ ~ Je..J\ J:+... -..w . ('"'"' A , ~\)

~ ~ :iJ:l.ill ( Fontinalis antipynetica) ty ()o

uaL......o )1 J JS:;.il1J ~I J 0"bjJl J:... :iJ#il1 y-:>I..WI

U y...J\ I'J..;.----5JIJ I'>.1-"'j\S.l1 J ~.fiJ\ J .cl.i)\ J I'J:!JliWI J

~\ L-h....\ y. 4W\ wlyill J '-?.J~I J .J4hJ
1'1) ';', ,\ (jS...i ~ J ~\ Ii.\ d ....,j.."s..J ~~I

..-.-.3~1 ·jl.....Jl,'>C..~:i.J wi·, ww·L~ll~ _ u...,- _~ y..-"" ,~

t Jo••••i ~ I'J~I .;h3tlJ--ii ()o .J!& ' :i.;.>JI

.i.......A '. .< - ,~~' . ~I . L.....JI~y -.s- _ tS~ c.r ' uJ


