
Aloe litoralis aitfil dl{+ar \r.f91J|f.,1[o.ri. dlrhrlb'o

(r).ur-i.r *-I (\ ).eL"-' j!l^*" ,$)tt.t#dx,ej,(\,#r, ,JV)!,e

o.qfq

,--l 6-3 6Lo:rr;53 \j -*.jl*" Sl'l,r;-F JsUlsls c -^.-.ol u. qi \
_stlsa:f A.) 

"4y-sS 
oUU" sdli; : ;;lt* t"is,):.jE" C.b _,, t^.-f

,-/-r.1" l-r:,lr-.b"" C,r.a I .$f .tlS Cly sl{<q oLLi; +.--ja;1513;-:

l+:i -', u,t-J e-l aS )J^S G_* c5t+tr-l:) Cl-r .jL;" ,*U'tl toa:r5;rl

6j;a3: J c-il5 6la:l;.K L-lr-, ,t 3 oJ; S:si e- -slciL c-6 :.f_,L
6, J ,HttS 4\ crLJG, t<--l*t, g{lJl a*:J., 

"dl.€rl P-y q+ ! ..r,-r,"r-5

C;rl.u')tJr t) d.rlJll" tl u,:;- dJU" O,,t_,: .SL:.,," pla.l .:-.l r: Laa:f ;rl
.:>f ,_t a.3!l c-l $f or_r- Aloe litoralis a:f 6ta;e-- ;l

,ka ,Jrl .t- 6rl.iL",*,L, g4:S oJ-oLL .: ajS-yf- dLnojF q4; !
Sf ";l.xl c,li,a .Mf :lS L-*J)\S 64-; "jl-sl rly g;;|ib" ..-t, JJL

: ,F J*4i s\- t6Vs-2rsf "Ef s -r-fr tsto,,J! J*:tJ,ry.i-,t--e oJ;

c-s ..>trK.tlt +A:tr i u."S,o u-r.b.1Sa:j! q dr6_rlq J-h sW-

):r ,-#l'ttSJJtit CGnili 1l 6rl-r,,;,a-JL" )JJ'a 6t€a4? *y.l15c---t;
.*.:f f : HWi ,,*yrS lf-y-4t j azf ,tS a-t-.,

.\f \40-\\? ;*.,"oJJ;-c dtlr4 tglr+ J143.-.:til-c=,- a*j,'- \

J*<J .:\'"-; J-- lj c cl lr,6j,.r")\- | r 5i . tK;;lr - Y

:F-y. clL-lpb )J."1J LrJgU" oLAri; f-x-Y



Aloe litoralis tr?;t g_t44^-- ,=1r_rl5 ;V.@ otJth"

15J,-'r.^i, c.r;lri pJ.c J J,)j1 .rI(:3: ,_*y:6 -b rl a^lt-L, :t-f r5k;:+= +J5

4JU- ;yjt S6?s j': 1l At^' g;l+J!o; .4t; oJ-aLil Q;yJtSg''-11:

..rr-rr5.-r.oLf- -b tr_f 6ta4^, otl .+y-.1t5

")S-a 
i;{y;S s,s.r;-+- ciJ;bi pJr t93y;5cr1-1te:4;'# c/[4J5

6l:l> sc:-l ti-r-ri '/t 
6 ,*'l j:i GW .11 ;K.Aloe spp. )Ji.,,.,

:l Cjle:-r3 ollJ;lJa-il .(t11A cclft(^.o3Viljoen) ':-:'\,1oi-f Y" ' ./-i

.sL.,-l P P \ o .r1 ,;* 6r! t ./B:r t- j-Ji." r' rJrj't t ,*Lo a'it

g-l 6lo,^:1311 y':|.r,.;.-rr;!.f (Yn=1f ) .rj3,b-, u..- a-l 6lauf -';.:*

Erandham) ,.:*l o-rj o.rb ,# riAlt(l U 4-S &-: {-{lr. .r---

:-tj -*,51.l.^:-S.r"Li (Y. " \ ),.Jbt<-i 3 Adams .rbt+Dt e6l t.(\ qV \

4-il t<-i 
'/1 

j-,EL )-al -1: a-S ctu.'J,l.u- (\).,llj:r g6ry;tJellr

1:jr:-J A- J &^FL':-51 $.7:jr:-S a- c'S'-;Lb:L 4 p:r:f

-b e;-,-l q 6--rr; 6W:: *Jl ..:-l o.t*i Jsr &t;:-Sl .b35

A. .*-j tslj> i qa a|...:*t oJ^:, ,-*.tlf .rli"l3r ?ytS )lHaworthia

pjr:-S * s S-tt 7:jrt-5:V 6lzlr.ri Vi 6 (\qAY Eayer) c--l a:f

agl_sl: 
'a 6t-l ,AIoe u*j- .i)!; a .Q\?? Majumdar j Riley) ,.:-l ,5?-f

(Yn=qx=2yl -rjAU_r L; (Yn=yx=\Y) -rjj!-: jl (d;)r,i-. d{}+ a-b
"J-r .)\lf u;-> al-r: jy$ +S(Yn=Vx=f q) 13.rjAL+ b;- "l q *Jl .ri!./

0.

4.,f;i.

1 - Bimodal



0\

,Riley 3 Majumdar) r:*l .ti!, u;- ;r.-l tr 15{A -!.- dr,,-:.i* ..:-l

c-.s ;16.rj4 C-l- u".,lrl 6 ,>'l -55 f p1! .( t 1A2 cBayer ,e Vosa ,e c \ lVY

G$A-!- ..:-l 4;rU; ,.:-.-.-ol 6l-2lr ,h tr-r u-S &y-6E c-aaj ;r*1;

o>rS ;r-;1, J ,?6.iL;- eV:f ,f !/ ,-'Lti l')1,t uo;.-* -1t olg u" l2

J) c"-1y--1K.(\ qAO ,Dewey -e 
Barkworth) ry*j ort-,l-'1 ,rfujlr c5l+-qa:-)

3 Gustavo ..:*l o-t-i 
'ttf i ,>lt37ju JL -r) J o),11 ,il^F oalt JS;

.J;lo:3 : '"ttf ; o-t*c dy ,t: b .J,-+ d.r.l (Y.. Y) Fbt<"-o

,LL, l.;_Jji 56 J #niil ;lAloe litoralis a.S..:u"r.c- dLtJ ,\3 *
,u;Vle ,*V t-6\ u-S c-l rs)! -,!t e:K)V #, q JL dr/-l | .,>-l a:srS

-tt s-J gr-1 .,:-l ^i\')-8t .rt-€? -&"t ,*U jl 15Jl*-"1 :: 4-F 4l "furel

)F-f CL _,r.-r-,tort: elL.l:3; jl uy,6 e:6i6 iU:-# GF ,*V

Cr.,l 4L- 
-,11 

..:*l oJ-.i olLJl .r,.j- dr,,l 6la^:f yL s a-6 ,l-l1l 6rU; 6Gry-,115

sp iti sglr-.lt ,ps )J:t5aJ.:*l ,-&t-n oL-1:1r orti:-l t-ory;lS

,-*-lti : ,-Fl-+. tl-f i s,V'-f t '|\tf 
rlj* o;L r) ui1+4-6 .-t-L;.f

11 ort-o':...1 :s 
'ps,gt-orl.ll ,a ;fu" r-st' 4-S ,1..1-,11 6rU; 6Loortq:-l

eLi isl+-:L* :l s-&-t:tu j Jb-e crL;: -,2r t^t35 ;,alrl 
"l,at- 

.ili^i

1: ;1.u7 ciUtt L -23^5;r .ullr [aa;j5;r-l a5,.r:,-.ol gt 1 .c*l ..r-i; a.if l

Jie.J el-l tr l>-l ^:trK: J:F t6:i 6-:l;r;.- af^-7 ;l .jI;;- 15L"q"j

^S 
oi'J alj.a Aloe litoralis ,*:X- eQ:tar*.j J) 6l.rr;-JoUt-t

.ttf 
'l4-lblaJU";,-l-,1r.li 

il ,IeV db;| q.dto

,>zj.aAloe 
-,1 .f-b a'f ,Sa51a e-p 1r;Utl,,#l ;* * tt

Aloe o: f > r.f -, r ( \ I lv ) Molina i Matos L- i; ^S 6ldG" 4l*- ;1 l>-l a:t J

;l9ful s ,*-tj,St1i &,,:1t.ub-l ,-*s: il orLq-l \l4i -i-S r-1j.'overa



Aloe litoralis a:33;t 4_tc-r.+ .==1y.rs.r'L"r- ntJtb"

Gl:lt -b g-Gd? s ,n-f 6F tt l_s 6;14 jUL" I ;Vta- cQF Jr*
t:-r ,t:je g4l1 dl'^4iJ-i" y oe)t-e i l: Gj-# 

"a;t; 
ctS:* t5t^jU

oJ-oLi:-o ee r;^..:-e|- .ttl.t J_b ga ;tjS d/-J+ ta;T.srl: jS 4-ti
lrUUo-. jl ,pV;V "a;l;..r:)j d,*;-,-.t-,a;r \0/Yf b q* 

"a;L;j 
o)j*l

J) r,.aJ) l/11 c.;tik" J,.,J) YV/O c)li'sJ J-e i fA 6:y af dl o1 ..'t3rr."U

&JU- ty-' o'f _1:6.:*l -i-f t gjY .sry jU-il -,r J-a )t t O/O , 1UUi

or-oL:; Jrf* \v lv? L- O/OO se r'c(,;LL :L 1s:rs-F \ f .iK)J*"tj

.t-'-s

e$y9f strJtL. ot)g

"ty ftjlerrn ,>V-a crlLl-i ,6 +_, >-rr' '>li.a W &K LSI-6JL -,r

_rlS g_t| t,1y Jli-.o 6:U--1 :1.r.,.; c,5;t^:--3- 'iiS\ 
pV JV 1r.c:rl

J# -,:l-r,.;,tj )l JtL- c,l-.."t,"; .*l A::..r!-: ki u*b 6 u.S.l
.,1.::-.^ ali-." arr_l d^- ;l r4-gT s a#st, S6t: ;r€^a sVsjysf

;tli.+ 6-u:-..o .f,U. b|* W V:.t-r.t-S A .t:.ri:-. ctl-s*lb ;l 6lol-o

.3)\r -ut;;.r" u4jt'V ja s,t ,l-l -sl..-:.iL;r l, ,-'Lt* Jol-s oj-t,t4i ,"t-ty
ttls-l u4$r1rS,:tc>\ll ,JJa, ..tnr etLl.: _r* 1,,, ..tlolJc"r Ll;tl r6s:'.a;L ,'.

6.r^ "-S 
.5-- q.jl^r" 6la;a-- .ttf,y eli t+tT 6la:a^- s6*f a--_UL

,j.-lyl ! ..r-r.f cJ[-ij rJ-*1;.r, .li r, o5 .rb+" ! b ,f ,-eE ,-ljj.r"j[-

Clf ,.r: {.Ja S'll:,5 tf s Jr--lz r5llc,--ltj q:*l g(*. c./1L 6;t6ry:il

.(\fvf rerl.;lr(..o J lrc") *,-i tja_9 ! eq
6l;*;t aj:*" u-t<-il rqj!;-. glllof oV sf -f dl-py:-l ,,5-h :l

-f )-t+y t3t6rysl oJ:-.or isl; la-j2j'.9r5.rt..:ul -,1r i)\:-l .,.:-lai ,#:

AY



0r Olil d3., s ,*.t,ibt f g>trl 3 df-1' o[Li*'

o J:-o.r crLil rW s j-r s -S rIl*; Ir .iytI j .:- t-6:i 

"# 
: t \ ; :,>l y.-' 4t:t

cr.j# .s\,fJ)p L-: oj dri, Jrt2" t-,lj ui-bi )t tf-f t5Lpy:;l

"f-- 
o)_j"-,=" 1.: .ieLc; -3q u<:,)y* : 6;fyt_r 19t6ry:-l )l s-tVe

c-'UG-. 
-,11 

orLi:-l !.(\ftY tuej,,at ) Sg *n ;h^ c>tl q +5,.:,-l rlj

u"u,6 ot-r hl-r-r, J*K' ,#:,JLi.1.; ?-f a5.r,,-t'o.r:,-|j F ,y:i-r:f
,-;;3 .xf ,r;rs" rllcd; *K GW-F I ,rt-t4:.ez ; : ::f €
c--l g.Wls sVsi-rsf ,bJ J,;j) c;L-: jt ;tr .:Utt" 4.1JiSl2jz

.)rc/ -'t5: ..,;r6.f j.;e o-LoLir caz 6

,hVV:r_rrf l5Uri;lrJ:-t-c*. (\ qqf ) Misra jSkula: (\ lAY) ,Stace

gUt-b" ,rr_f ,_/,J"l-.i, l, "6 €t" o,. bt-t 
'#:.rl-")\ll 

6.r;:-"4 G-Vi

)'lt ,uz;--u, .1, J)\ 
"l:i-r:-S 

crl-o)All .JL:-r...-a c -.,-al ! .,1=r ,-#i-lyS
d.l.; c-i- j$_2 1 u*ytS crtp>\-bl J-t-; ^5J:i-.o i3J:-.:o:,.r.,1r orLi:rl

.,s\'t 6jy 6V:j-r:f
&- ori g^;- 6 al'cya; -sl 6lao j vu asf t b #yll5 a\Lpl
.J{At^ ll, SW:j_rtf Ji 9 aS us;Sun,-L-p c--l 

").al f:jf 
s25 a:-t

,*;r-. c-1, t !i? :l : &-f y.3:l 1l cltj.ll-rul Lr/t-lJ-t f+tfJl ,5,-

,rttSr \ls: + b .j|;" SW:-S *y-:t5dkj f -r b-9!i' >rs.t;>-{,-t

(\ qqO cGuPta) *.6).,r .*; tai

i ,4-t-:6 c/-ty.r: d Wtt-rs-J ,Filyt-r '>l-=-j.a; rl a:-r .li

:rl -ns_rt r ,s-6,-l zlS *t_t1-:_t_ln j_#18L" +Lr"

.t'Jfl- +y1r c,jLri- \ .W:i-r:-|.1ub".rl.sl -tt t-Fy o:Lb'- \



Aloe litoralis ef ;t 4tl.,t-r \r*-y.r5./-L"Ji, otJth"

.(\ )Lnorlrot- e..^l_p ,9 :lJrj'-,1r c,,jLL-- Y .6sjr:-S ar-U- r-rr -1.r r-,3bi- f
.,FU:-ft-* ,pV Ue 3 jri- + Lzr dl+:6- 0

.";j'9..156,1GU

:l-t*;; .3)t-" ,.rlt3.jL;- 6l.F:"4+ J6ri; d_tu16 a*,-LL r-.6-a

:otb rsL 6rK: .>lie (.,-66c;t^.u _S €<j-)r,r1.,,>l=a_r.a; lV:j-r:f
.t-$,yrlj o:tir..l \_f i L,,,iJ-yJlSrJJUt- l&

6l-sl:3 "rl.ul gr Ji CV:j-rJ;6 r>-l gfi6:.'rrLc-. g-y;lJ-
1 ;tr .'JL 1l -f rfl- J*" ^+t = .r-i! ,itr ?-p t t" jt* Sloysf\
c{t- ,i-lil Vt:-t":-S ,_*.1lll 6tai)\:-l t- j "r5r*.'; 

"/-t6rl 
U- at<"f tl"F

r:F^-.: t{ri s':jy.t-JaJ.:*t :t:r::.i;f:"
..r.*t,5,_;;:-Si rsF qJ+ t_y &_tLt":L

ollJ;l a-, pj-r:-S cg.r J) 6 ;-2li:'l: ?tJts{, : 
(Y);[<j 

3r e^.iy;S-

.(\ qV\ (Stebbins) t-- 
'/ 

cK .s_)> &-5 t S_tj e.t-re: e, oeUt'>t 15

!#'9{)lJ6tlit e.rfojl.$f 6t!{iJi. g Qig.,

JL q rl_;Li; gJ-e 
"l_ltl 

i,lif lttJl .t,_[ r.73y..,1ts,]Jti,- p& {r 2j!:,, ,".

U- r:a; s 
'til-r:-$ 

tY t 6:j_fl r;-jlettn oli-a *rt" Jrt- oti.."

cr_21-d pJc ,:L.1r 4+t? ;rS 4stb ,F:j-*t_f # 6Wt: )FJ lb

1 - Satellites

2 - Bimodal

0f



00 Ott-t Jg> J,?r,itatJCY,rlr <3jj &ti+u-

;-f ,y Jt* dJ,S- ! r'13y.rl5lJb fJtg rrl>;r d/-l.iU, a*--li" cJ'r-l r93 ar

7 
l-r : -5elt t 4'tVl l.jL;" Q} an r ( \ 1V \ ) Stebbins,-) s s s t

tli 6 aVri-rr;4 .16l t +-.1:;l-6-7 r ae* 7lr:-S e--&-f !
.(\ .1tj J-l.r+) ..:*l oli, a5!l rQiy;l5q*,-t'e-. t,b. y(J':':*r! 6-.,,U-* U-

j tJ-,1-2q !i? ;l ui926 Jrb ,)i ;r a5-r-iL.r" 5-r?-f o3f otlli> cJjJq g,'-l;r

j a-yis.1liz' \A,Jf f.9;t5.--.l" d./-+.tt-,-r 
"irtsdri-t" 

t )u;t ;.;o^^

6Qdtt6 r4tJ.t--U rr .)j r^lF 7,lr1,fgrjcllLirb 1C ;itK 4y-$

)l .*-;s r S y-.t6 sht53 r";; I r .rl- | 
"1,"t, 

( !-:--^a I il +l JJ'",.. : * +,s -tli*

J-t-t't *Jt- U-l o**.:-l gS-" +f .c-l dJUi"b 6-f t JJU! cJL

.tS

;..:-l 6-P g d;J.:J./Lr.! J9{:\ c.;t"1J9J7

q;r-t-!..1;

plr:f u-i"u-f

,1. . /, 1_. /.5 ./o \-. /qq \/.

Y:\ > \A YA rA YA

Y.\ f '\ \B YB rB YB

f:\< \C YC YC YC

,4>-S d.jbl (\12Y) cHuziwara L-g 6 u;i_s; 7f '# 
tet;; r:,-l o{.:-r5d.jbl (\12Y) cHuztwara Ja-'Ji a5 Lt/-t) -r, l' (JD r-rJs

,_F fS ,J-,a), ol-1;-e e'-; u>*S;t,Le#y-:|S ts-lb st:f: t-G-' e



Aloe litorali: t3S;t 4t{.--: u;.5r_1t5 JVlu-otJtL"

.q:-l o-t-.! orLl-l il J-f| * €_rr5 r3J:,c-r ,pV Ol_* y{t)(TFVo)

TFVo = (.bt'gbrjt Jrb Ae,IV::y:f ,f J-p fuFe-?,)x\..

Ji-:,:,. )J,2> oJ!-oJ ctl-il; c.t*iL Jr&_)t 0. :J-c a ITFVo .ll:.* n-7 _*
TFVo a+'la.-r.i!"r eJi-frf d+JL y-L tu i.Lj ,5,-;LU" cWsj,r:-S

J J-;l SV:j-fs-J );.:.,r )r,2> oJr:-os gt ,ir r,5 .-"i i&_rt jua :J_e at.

.s\e.i;L-rt
i pFVo ;l(TFVI) 'F ft r-a, c,:JJJ oe)L-o (\qpy) cfluziwara

oV tr-r,Jyi;l 4? y' .rp orti:-l 4y:S G.:W c_4;3 (w J o44:s

e Tai ) :y .r-olj; r:J t4i _.2r,H tsS J :W,s! j6l3 F% -h .tl V s j-r.s f
.(\ qAA clkonen

FVo =('j;j's-|'b,f ts.t:\ J*l f::r,rf JS J*) x \ . .

U 3 c.*l .r1k; ,:-*- ,S!.l,o;ti +L- rl; oili ,y-l:(RL) 1e;rr.S o-; J*
:r.1.+ ,F tj J_rt :l or[arl

psjrt-S e Jt =k:i-r:f UIV::-ruf ,F Jr!)'t . "

a-t*" tt J_rt _,llorLe:".1 t; c."5;r-l :(S7.) p)rs-S u-i.bt''*; Jr!

:x;f
lirsf g-i,t;f .*; J+ =(1.irsf ,t-,t"t:f JllVt:":-|,f J* U.*) x\..

.:x-7 a-f-t.*-.o 
"r_t+i*s;l 

t 1sj_rsf U-j,b-f ,p J_p J Li; J*

: \12A sRomero-Zarco) srKu-''lrj o:L+- ."l t_s_tu ,-*ytS,t_11;: uz;;:

6'

1 - Total Form Percentage

.(\lAAa rrr!l(*.o j Gennur



OV

V::-*-S '* J-* +;"Jl 
"a 

(DRL) isu- r ,!tb d J*.-cy:;t

a,-F J-rVr DRL,ll;-,. O*;r c-,g r'x-:f a-t-, ctKt.rry fl5ro 6GS
a*"1: -i)\:-l na -p .:>f ,-l r-L, ,-# J-b JlrL dr',-i+ J ,e Jtb ttt;.

cc-r!l(^-o -9 Gennur) ,.1-l ;r.r;U:-" .=^;y*15lJ-rU J:J V::,f s-S e J*
(\ lAla 3 b

DRL = -fl o '4 J-p - ,!l-t- ,F J-b

Lt (\ qAY) Mathew j Mathew (At- ratio) u! rgrj! q .b-f .srjt* Jeb .:*:

tbVsj-t's-S ,*t gt+)\:;l-r sl-r.- rob'jS6bj1\ J*..:*;11 o:tc-l

.4; ,5t)J -t'Jf6 J'''i J+J'Lr/L-l

Arm ratio = 1SA I LA) = 1,t: jS 6sj\ J* | 4, s::1. J-[)

(r-Value) ob35s53-1t. q.t-! cS.r;tr Jr! .l*:

c,rl-:: c-uL -*. -;--y:t5-1: ,:*: d/-l 4? -ro (\ 
qV \ ) Stebbins -h l\

J-ryrl .:*;,-r-l .-r-!.'. t79yrK CV:i-rt-5.i-4: oJLA'pJr:j.71 or'r:

'.J; J*i Ji

(r-Value) : (4 s::\ J* | ,t: jS q;1. J*)

(CV) ot *,.'u ?-r4

,3,1:15y' -1: pifs-F 6t-oo-ll.llc',L*i,- *s orb,ll.ijy oj)\r c*i-SoJ-l

:4tJ ;ra; n J-r-p a--h :lr r^)L/ .rL.i; j+ b gy;l5l1ll '>--)3
cv = 1Sr/ X)r\..



Aloe litoralis x33;t 4r{r*:. .-rJt5sr[,-ri, oLJt!"

J* L_p = X s Vi-r:f J* J!.J ,-rb,-rl = S" ra.t-,b ,-,-,-ltr

.r:.i;!.f ^i:*, -e lViysf

Levan 
'iu 

jl osti-*.t t.Vu.rtf flrtcsttjK.u
,l:f s-ti\q r-! cs-rJtr Jp ,>-; nl)i :t o:li:-l t (\ qPr) rrrf t(-.o 3 Levan

.(Y .11.; J:q) strs 6jtK-b j ua;.*;-,l..Wsj_rtf.j1:;" y'-;;l (r-Value)

tqjg., g olr

64tL- rg$ uf e tVsj-rs-S crUl-b, c.4-7:oL--;.al,xrl,;-1;,0 r.c

t-b + il ,J-l jl .ttf "r+'J,_! 
Liq"/ ;tiLa aLr". ; 6 6;s;*p=*ii JL .1:

-u? jl -h "r_r 
*f sWr t- ;l 6rl-r,u r-t-1 JL ;: j JLi s4*--y 4i

a*j. 6fy rL- -;r I o,t'-:rS ,S-tsi e- ts^:f ,r,,-t )t;L'l J Lp.J-) J,,." ,)ti-l

a-, La+i3-, a*,-l _11 u*J, .$-l; c-:k 6tcEJ( \l-e _tt , €ly J l.d(.q c.,Lii;

V 4:l6W; J) ;u)F +Jy JE -r J,-r+ 6tla*lr3 A:rt"JLa:-ljlS.rl-rul

1r arL;l 6Lr _2r 3 o.e L Y/0 t- Y cr.r. tu 9 o-t-.i CO b*, d,/-l u,_t6:ll e_-t'

AA

:crl.eJ rlsr ,-rLl IV$.*f ,S.rli<,U:Y 011...1J3.t-'

p c\ ot e S g i
\JJJ 

JJ gl
yl;l- )-,' .[--f t -t-! e_r;lt

M (,5_;LLe") eVM \/.
m (d,_;L U") GV A;L:- t/.t-t/rq

Sm (r-(,-r:i[-b.:L) ,JV \ 'S'-:S a;h;' t /v-r

Sm (d.,;L"-il .7U,) ./-t-6Jl a' ,S--tS a;Lt" \"/. \-v

T (.5,-r::UrI-)
"tpl ^La v/. \-rq/.



A1 Olil JK> s,-S'-r;trt"f a>tat r 4Jj it{iiA;

:;3-.;L'j' ,ra, C$j-' .f _p _r, 
"/K Cii .bf :lS -,t-* "+, 

Jtl*
63*t;*:,: -,1,.* ,-r+" Jr- 1l t-aa^i., Uf :l ,-*'-.>:J,-l a3lzl y) 1: o.rli:-l

J.."lf a, \ o-r.l.:5c,-.-s JJI- -,.1[-oa*:.,.r.:-cL \V - Yf crJ, q ,;L;- ui ! J"ts

jl J-i J oJ-)-" cr-l jl ,yl ..t;J-: orb ,l-,/i lt- Jyb'l J<Jl , Jt-."y<.(.i-l

6214K:7.V. ,jStJJL" 9 u';ty;S* r-Jtl" ol-"1 b Lac_4 e"!.t56-..:**;r

.JJ, q -9 oJ-; 6rt- Jfll 1l toa:r; l-r:,1 ,.,,:5- Jf- ^SIL. oL-,; 1r .J;J,-)f

rt .futt- a--1t ? " lgLr a, +5 JLri ,5- ,5-;.r,..f J3.l ;r 4+) 6," b' a- r3l-

orE:-l oJ-Jyt^- &i,, jl l^tF S-"T &t y!;. o'.#f tlS )3,1 or.",-r

/.f O .(-j-l J.."1 .-rtn &- 1r -e f) .E:t l: 
"*t<rl f--t' 6ei &.t :l ,-..t .4.>f

al.t'.rrj ! I arri 6uJ J"y C*iU<! 3 orl-:1lj jt* r-,-1. CU -it, ,slj'c *.

.-uJ,-)r<oJ51J J.) y..2 t: LeJ:L 1,*:f oJ )\.15e;r; ,sT ,SstJ ,,t,-)U

! .;tg-: ,r549j6 SW:lr, f*, ,l,t- rl :(Pretreatment) rt; ,{
Viy:-S ,Fly ,t-l:r ly..,; .-t*l!"f dj$t" L- 61W-y2.JkJrL ,ilSrl-t,:'

f:i.l; .j,t:;" J-L" 6l"ri.,1lj -rull: dlL' 6ly.l: \lr d-i+. r J* ,t-i,V-S

;: b :_7,i 1l:13 ! 15jEt " G|_b.:-l p'r) t;:-5,; ,_* oat ut J er", Jt;
u:a-;:1.5.s c"-; 4L*" :lj* 1l orli:u! ! J-t dt"l .JJQ c415 Jb >s-f ,Fl-t

Ws:_r:f 6f-11r51: 6taa:^i, rt:3"; 
"fs'" 

U rl-y ;1 .t-6'l ayj,.a 1b
Lr" b tr g=; ,Fl-tW::-rsf o1f ;,,-r,.-r5.r" 6;,b JJL *3 ^'

.sL.," ./! d;titt" eLr,.1: Jr 3 o)3*j ,-P :Vt-

15)bq ,,#t--S 
"#::4-A 

r;Jt-.oy )-a, L.**dS .b a.Q:l*
eJ::, rl3, J|* y lrtfp; a"2) .i1,").-'3! JL )t e I J (PDB) oy:-E

g;t-r L- rrb'l g;Lr ; ,sl-1pu" b 
"l-t=..." 

,l-f ! -,1"+ *..Jny'+ orl-cr-l ;L;

e-b1;,t K;sU az-tt F-,)-,l-l rr+-J) loa-i, 61l;$:.r;-r-rE.t * ir*..1,



AIoe litoralis t3S 1l g,_r{=+uT 
-t-JS 

jt ri" oUtL" f.

i .)J-tc/-,,$ tt-.r fu. Gly. o:L a* ,p J J).Ji.r.nt(.:yb Lrgl^t

. / . 0 -, I tt J jI^ 6.:* | ".r-i p./- .j!;" cll-o tJ r-,;j* 
.,1 
) o J-i lla.l cS t<..":f

3 qebl 6L: ;, fo b 4jz tS,t!,J+- grrE Jnli€y (\).lUtrr.lS (s) Le))

"4 
rl-r, t W::-t":-S e :: it r.b 1l .rL d.*1 .J-i,tt a:-:b j;*-U- 6taLr 1r ,,.o

.tSLr" s..rUr rSiJlJy d-,;L.=;

,)-rt^* ,-*,;:l:.-,q, c.eL- Y/0 ti Y drr, q d6 -r-# jl rlv e;-o-liy:

rJl; ".rL ;.,-l -,11 
orLc-l .*t- clL1 cr-t .J^i orLo:-l ,t .esU a--. 1r f 6L:

al c..,Jlrr':-f te J:t- a5,:,*1-5i q pt) .-r*:!r,, .:aL l-? -As- JbF

o*;:r jl J,-! I o:l u*, ,.>.); q U ar:i3.*a J (JJt:lr) G? 6W; d,*,lr c^le

;-* SF-b':-,r L,ii.r/Li j Oi ,l-.'.

Jrr;b'l t . . ml J) l: 'dV d6_r-& JrL" -t& \ :gJtriir";-t-i]i o.+-

6jt$; ctL;l d;t-"r f J oi lgtoa-:;i 1r o;3! J|-," Al .d,g,tr AE
)- -hU./i \ . . fiil J) .J+! J3I* ,lml ,J,- ,-.,t^* ,i*, al-r+ 6ly )_yc/

Jtl^1l \ ml Jly.l .;il€ttS.t t^-i--l-,1-+.r--, c,g ).aV J!-'.r_y.l

c;;lr a-j :.,-\ e-s-t-;,,-l ;: .:r5 
"p -W :i -l ,* 0. . b f * ;) b .r+i

a3ta:b;.:J-"+, oeSQF;I 4,_f -rl o>tir*l r:F':-,11-;r,:aoL_1 6
.-r^;!.f .t_9 Lc" dL.:.iL;*i

l_, PDB 15t6Jlt--J.!l .,!ISJJ* d.dl+"6.i dl;:lPDBy J;.5:l5csrl.r\ o:+-

c--: {-il Jt:^' 
^.' 

,;:i }lt;.,i)j f+ t F,-i ;:t1*Vl L j a:;, ,J! _,,,

.ciU-

.)_r-'/ ,y .W -ri 1 . . ml;r ;*,, :5_.rr_r{ f mg :i=..,r:Jiqg-

Dichloroethane



altl Jgb s ,* -r;bl3 a>\,rt : 4-j ,:Li-i+-

6 ,* AA c1)y . / . . y J|* 4 e€:F# 
'#:.rJ:t -A g-<JaJq:g

y: co:rS F ,W.li \ . . rrl :) l: rJ -,, lf \ydl\ 2 ca;)_e". U orL ;,1 11

G--A )Jj oJ-.i ss \-l J7-- &: .t_r./ orj gf,.,tj ortr;lj f1y. crJL-

.:y ral_i;

;..5; crUtl" gl-11:;l*;' cr1, U-je Jl_* + ,)6_f l3 J1J- afu,l 1l ,,--

dri#tj' dJJi t s ,:_f u J3J-. 1) {;.,.-2 .t-tpl e$.-e e :l;<K: jl o.r, J $.}J

orl.r +-i.:*.*i p;- -T ! -'! .r.J-a j oJ; 6tl-:l^11 .? JJL";l l-oc_:; co.u

orlr;lj oJ5.*.;:'J'-;r c,-eL YY :-9-r- ;,J, q L^"_F gr-1 ca-"1r1;; .JrJj

.JJI^;

a5r11: : j+ j 
")-al 

,-ts-t st t+-! -r JrL rt ;t- dl},. s c/)J..g! ,(t)c=+

t L- .-*l;:siG :F:tsy t) oJUj r:Jt- ^i U-1J- oJ-aLL jl $'Jq-

.o.r.;,- -;'j; 6!/,P dl},. s G-; e a--I &t:l e- Jy S-,y:_fu:*

).ly oa-.j'U c";6Jr--.o 
"/"1-6.q 

t- kJJL roJ-.icj--:' ,54-b )l )Jb-

JV,_S c$lorrS tr; It r_p ;-!.:" 4j : 6-pV J.C, 45 JV ,* _st trs,aV

./-Lpq :4*llllr 6Lodj; 4 Glt Jsl cs_, ii;_r f, dr-).J,lo-r--i

.ss:c/ rE s! ?J &, 6-5 ;t slt E

:rl,rsrte .s/ pte,l Gr-(,_/JjlJ+ sr! orr5.rLi c4+ J,-q I ,-bl-*

crt- rtL; ar ca-.;,ii.JjJ J<^i.rt5-!l.r:- ^S C_* t &r! 4.SQJJL

L_ J u:l- ri.;-" ;l r:*l ,-rr[> cct:rS o*:J ;l ]-al j.to gl_9 ,: .f53 ,*;'
(;tS 6ta<*: -9 Q-l:-t+rrS,t^.r.,J tl4; jy1 

'r\i:t" 
rl3* ctrr5 i*-tc

1 - Fixation



Aloe litoralis n;f .tl4ta-:,*:4t_.$ 
'jvJtu 

o{,JtJa,

G J Jt JC -, J jb 
"7 

s : t'l9.l i -, 
E L J.ra, t- i o :r5 .r^i,)b" 9 orr5 

"l- 
cr3.t'

f.ll. :> 'l;-l ;r--l JJ.-r;f,E- +++:;) j dJJ c-;- e--eL rK.r.t .c'*l ..li

,-a-fu:fu C44t 6iU.rLi glK'-o .ji:i- ,Fl-* -f'b..,1 u''b c,L"n

.r-r€
,J- ,tr '*t" "l-lj'" 

..t:--,t 
"*t*.t " 

\t ,_5-;',l- coJ:,5c.J- :l3r t- 
"[-lje

s311.;^S t;:L,s€t-e.! q 6 ut-V-i #, q DV 3LrK; t6:l! 6-&T t-.tr-5

|-1_* !. ,1y- ;l ,Eu ,y..1 SG d/.lJtf .$s:'/ rE: UrL : tl.! .rrr5 c. 
-...:;

,,)T* _l JT 6ta..r5 c..ii' sa-l.J) -l: 1 :_F r1;* ;rl )_f d o:Lq-l .f-!*t .

crJj+l cJybl Jli'l.rJi A;t^.15 c^:+ ,-f;-^<, :l .s-Sg 1lj ortc-l :;y.

.)--a lb \ Sa-llS6; I ,S*.'l -t'-^,l r.-if- J.--l sgJL,-i rc.rl-Jl6;:

c---lj' ,.,r- ;-a- ;1u(.n-l -t ..1 : Q:f -t ."1 .r'.""E oL3rS- ,&-t-SySF
n.v6J-6rJ

,51 ;l .:Lc-l rSl+ y {* .t-b y.f.r 2r .-u,)'l;l-; a, Ji * 6Loo.t5

'4 
a5.:-t ,ti rrl ;1 ,IJ, .rf.l -'{.(.1 l: t+i ,Sb rt? jl 

'#;lor:5c,-;;
6>l j+ ."-5.-" J J JJ);,_/ ?si^ s lj J- jl .F* b k ! r5".-l J.."1 -r& ,bl,*

L -,i!; Jjt ,*51 jJ dt.ljl -,c,56^ g.+ -l ..rJ.r-f .;l-:ulll 
"+ b t+i Jnl J-

J:i.l) J,,[- 9 al b1;-.J5,Jlr.- tt -&t ,!V ea,Jr.t, _,,r b.lra,r* -'Er.r

.:bl .-ul!.f u't; "t;5 ,>*:: tl_f cl oJ-Ll r.1G 1gL(=i ^S$nlJ .J-i-l

:rl .l.srt-c bl-* C-l 4..fr r>-sl> u!;*. 6;I;-- ,hl-f ,..J:,5c--; Li
Ji);.,;- t Fty. dtaa;F '.a:* 6t-4t_*: P Ei r.;l-rul-\

,_lr-.) Cr- .JisiJ4i 6Larat,.("1-r) $_1-.t fu1r6,;5 olr.> t- 
"+613t-6:lLt

.J6J^i,crr'(7.\.;Jt"}

0.t5.-*::'-t-! JJL-,EL Up -p,JJ,-) dlJ:a.Jtl, \s-f 4_* JU;L-Y

Slt .S L)- :3; g-,EL lJ t: l_r ,h tt_r &l-sl U_ "F b ,-,,t .,;t5.t 6lols

,\



J ojl-t.;l oJ4LL ,Slls'1.\ " OJt"i ;l Jr ,.,* *.dre _,bL .'trr5c._.;'

6loo-u5.:*s jl "* 1c4jyJ-Sg- rTsjysf ,o:-,,a ,b JrL. 6;ta<"l.t l J<^;

,.-(,-rKg, -r:-l c5.*,1 Jr."tJ,lt o-r5c,*ij J*b .r.r-< 6lrlt'UG aS 61"13

6too.u5,.:*:;11:;l3x ;.r;l g.:j)u" orti:-l c,*l or=i' J d\t r&l_fy:SF

) _f L/ jlt- l 6-r-l .tr.,l 6iL

,)ra, dq-br+r -J : W.-,< W ,,)* eWt)J*yS s Wr b; _y

:t AzJ tJ-fr. ^'.,-i 1r JjI- 15b'bJ+t-5.c--l .r"!lcS;r"l ctrrSc.=-,; plKa

st 4,-a 6 )V ; u.t: j) u" c^-:;' J<Jl s TisF iyl .*b Ji 6tor;L-(;

6l.or;L.<j 1l J.t"-- t* y ta-i c-."; tSlJ. s,t a.l 1l ctojiu" 
"f- 

rl3* ;rl
.t_f L/ orll:-t 7. I , ;Uj ,F l_J rSt^.,9t.5*i)W*.r.tL;:l

54. ,Fl-e -1: 
oS 6r.-i &, Js, ! -r,-t1r,yU-<i Lt:Gk"i &, ,-rs-,-Y

t:ylj-o:! cA-,!--l -,) .$t-l .-L:-n )il'/ JlS, oJ*i gr it cit o-bl ;.c c..(*

.-i! tl jf -:63-, ,tl* oJ-lo) $J, orL .r-,- .cl$r 6. a1n a, t-o-.e*iL-(i

o,F J g',SAk<;6bb ai (Zenker) F1 gUr,JL,..tly-" a.. t-Su" j-s

.$r./ ,-e-lSl l-., .J; ,:gla;ta:rt ey"i Krt,.*!t3.9 r-2lr cll: ,lii c.*-l

4J -t-:j-.^ *-1, 6ei &.t d;1-6<*5- :l S.tQ, dt A i Lorat*fu jl 15J!*1

.-b s s t_/ r|61.l _*6br;L-(; rtl3"-e

J<-- +J c,*l Gtly,.r:r5 6;t- rc,.iL ,:;-; ;l 1-rL:.:o.iL 6 +.-:**i; -,.-,

,) oJJ c.-.:'..:,iU Jt rJU. olj* a,..s:- S*..J-l,. gt+t1: J>\sl t:.e U,:*l

"f5Jl 
r;l-e )-1r-.:' Aj:,' 16S1i) ,Jr-., al-rn 2t b ,J*,1 .r--.1 LSbb J.JL*(j

gt 
f 
b LSil J. &, ,V G-/:: r^)./ dt.:; cr5lJ 

"|.(Jl 
! &--l +-l s-5

.Jrrs4tLl eU ,e_p ! t- .g:t+ ,.-'l I ctlj.r" L ciq 6-q*-;."tS.r" :tnl



Aloe litoralb u,f :t c-W \::-y-rt5 jvJtu otJtL"

-,Q ,1-r lLj nS G)y;r .(o.cL Yf rj-r--) o-1 .:.iU .'lrr5.:=':,-..-rL; oll-ul

: g* -t-b y b .-r- d,.r' &it Jli,-l,ui! J- 
"FU 

Jnllr 3;L-(i f 6-t

.tf Jjc;.. Jnt t 6-&I s.G? r*ij*..; djr,

AL*, P'.-i U'>t S5 t+i ,t1**' .-F*. jl toa-i., ,-r:r56rt- ;l u*t-tr:,-;: 6ly

a--.1r Y 6L:;r oJ:5c:.*ji ,.Flr:, .:.el- \ Y-YY ..>J. I J o)-F S& J

s' Gyr6,trr:G Jtl-,'il JiiJt1c Jyl-r:" 6lao.r5.:*;.e.^).f zlS :lf-::V

.J--i; o:li:-l .:.eL- 0-Y. oJ. t t;6-.:#L& ;l ut:|;rtrr .r.r(*;,;

1 Jt->\3,5-:-t .rr."l97- 6- +; ;l J|* ;a.l +1g s\'.r.# Jel*" *,-

)tf € o>Lc-llt- J3;bl

6j;aK: Gl-b c.s. 611l-., t^-i.-., f+t-+ -St'.,* c --J .5bca; Lt2lra<i

,1 taa*i., ..trrJ6lL; 1l s-- cxlJ rlr, db :-r:, .*b &''.a)e 1r b 1.l5

-f '1.Y, j311: j orl:3^i::--j G.r a'. /.v, J6lt \ -hu.ai ! b t+i:+U-<+

Ldi cl-oa-.i.-r 6-114K:1il* p-r-e c>-tyalr c--l e-+.€,-l a;j,4K; Jt+;"

"til;r 
Loa*ilr 6114K': aS.:*lt'i q fri .,*-l iKJnl L- F.,;l U :-**i'

.t_/L/ oJ,L.) "f b \ . , g- 0". .,h;. 1i U. 

"at; JnliJ,*
dri J- e-eL (:**; o-*./.# L ,-€, Jr-li .- ;J:-'J1a 

"!^-" 
:;J3r.t ,o

s t.fu 64-P olg aS 6ttb *. rttf u" t-dJL gl! olly-:1r .r(*:5,- 6ta5-:

t Lttf cl 
'.-)L,-j+- 

dJ*i .iti-i 3- fJ) .rzii ,:*.t JtL- o:3j jl 6l,t:Slr'-

1-

2-

3-

Farmer

Carnoy

Livetsky



-ri a- Lrty S$tJi ,wo-u.r!i-j ,5.:J5r;.sl^+*l_,J:_,-r+ 
-_f ly

.(\fvt r.rl_1r...a:) S.f _r+rt<"| L DNA 6J) J Srli &, c[^, J .r^i

JU; 4. )y r JU; 4. .5,r-r,-1J5+--l_,1 .:-.,!- _,J_r-,lr*+ 6QjS^-
oJ.+'i .r_t .-r- o:Li:.-l Jt; ,5,- &._,,!--rK -r.".1 ;l '/)J;,,_l ;r 

..r-i,L"r"

;r corr5.<-.i.t J ii--i' ; _rt*(j t- /.V, .5tt ;l ..t:r5 E:t- :l .-l l, l^-i__,

.-[J--i orb 2f )t o*,_,r ,lpst- b_tt 2, 1 Ji a;L: ;,r+, ^5 
{..1 agjs}-

1r .Jr-u J.;....i .&'=i !; o$ 6:E o-.:, ?, t*,lrl Laa*i, aajr A;l ,,-_

6jt$; /.v' JKJI-,rll:t#i oli't ro-r-;J3, !.n L9l-6a.i., 6;tl;aK;7s) usto

.t-rS :l-; o-f ji t:-f Jr-tr. -9 ory .:3t-c" .j1:*, JLo6 dll -,J:-,J+ ,tL.; .rr5

d+-l,3L(j f t S c--t a,Jl .r5tJ; !f o:L ./L;u:l ))_f s) 4?i J.atr 4Kr

-J-r-,{^ ,slt >-yjlIj! G-\-E -51j,5;-r,-f -r--l-.,1-rJy-'-r+;.: (r"";G) -uI
.)-r-,/ o:Li.:i,l

! (;U't 6Lr-,.:) )r _J_.r-,.t+ e:-t -,1 Jli'1l-oa..i., _J-r-,4^ 611 ;r.;a^a

.rr5 orL+--l Jt ;,5--,5-.r.r,..f ,r--1

: af- jf- or-oLa-o a.-h :t W:jy:-S dt^i-L- J J51j o)lL. :gSi.i&2

3i: jl t j,z.;. .ttf ,_lf.r,- ,:t<-t e ti 6i-, ,_eV S44u Jl4rl*;l orLn*-l U

6t;,sl ! + l+i :yL- cf &, t- JrL eV-ol ;l u;2;-t>f ;,; syi
1, cF .Jl;" 614-t ,. Vfu1fu ! *JU" ,tK- ..ttra 45 q-P ^' .c,*l ,K_:

.rlr r";'ga jl
x3 )-ly -,1 ,k t+ d.*l a*6;l:L r! oI; e-.J'dt6:l! Sy"i ,Kt S-,

s Jt-J t-iti--i J G6..i rrtrtr y-L:'cailJ-,:;1 o:t;':..,1 J-Li nS ty,-/ J-fuJ

..r^l!.f ,t; 6;ui &: CWt.-*.: L Jtf _tl_r._,t)11

,-j-t=. lfl J;\.&.t1r .rl-ta:t";.u;rt! +5.1:..a tSrly" q$Ji"b t.63;t



AIoe litoralb uf :t.r-l+:,"* !t'-e_,ts jvrtu cltJt!"

Ji .--l 59.*" 6yi Ktt ,ll-*.1-l=.+ o.aL .r5:t--l tdJL-9 t<.! rta,l'ul

-tW_r,rSrb tst^-+.Sl S* 64,y,' J*b ,)i* e6:.J-r! Ji -,p t"

J * uKl 6ta"Sy 4iJ) J) -. ,)i 131a3:2.,!:---a JrL"u 6Q(;;.t-

,+ i*:;" rc,*l.r- JLib rl e5..tLa ,un-L s6.t.J3-r,-/ ed g*^

s d--,s1.';,*l-Jy[," J--; u* O6.t ,l-t-ts*.-r6rb (.r+f t-.s-,yt?)

J of 
'f-r. 

jl ,tsS r,l$ Lt 6-1t o"L:l-t:,;J*JyL^.-t-;!.f ,-r*-rl5

-,) LeJ ,y,tS s.:9- ..r-51 ,:JL 1r lai'a- -e 6 +i,Scd$ t&X:t ,i-ssl
.J..:i-.-6 e yi &., a, 1:[i or-,e J (*"J)i,;oi g;l-6<-"j -tF

-t:,SLr- 
"-e -b ):f olr &1.s1 l-'? ! u*a 3;1ei : syi 3;t i:t ;

t &.lJq -r j.*,1 .-tr ,F-* $ly ,olf.*..ar;, -f | ,& &b ,, rciir'l

s rtSi:T Si_s t_t_f 8t; Gj\ t- iSJ...lt:..aL Ji,"t-t*^.." $lje ;.,aa^-a j ".;

tl u;4Jb. olyo !.rrlU Sti &:: ,-S: 6la-:3lj gt+.|:r l,- PH t

S6: U rllr 13J-.,lPH c,5;15y r, 'l ;;ib .:J.c a, a5 a:-.-o ,F J-b "tft
8 JtL- f-\J+ ,o*9e J oy€ ,Kt ;t- Gi s l-r.s JU--f p e:\

: *-S 3;-; 6;t-.1 ,j";g s ,ts-il Ji ,Sl.."t e6: L crllr 6rl. c'--aV .;:*
')-*€ rdtu:b

-r.-Lj ,r (.J--: l-l L- J-.Jl) .-L-o .Jt- f V 
'&t tSt4tS* ;l u;a

j J'*,- &t 6 ASyt^ ,Jb, ,rlye a, s**Sl-ta 
'#; J* t{-l.t ! rcl-p"*

,.i,-LJI Crl ..r,j1r irJ't^a o-t-ye !3 oJ*! rJl l.r:,1 qU.:-l rL; orLo:-l :13".

+ ,f -ft: l-1o di.5l \ ,* ,,-b ,. U- gJ-4,L^ or; o-r-,.', a>\t-tr: U-

Jj- u,-La.J:S.r*5lrl 6rtV y:UL cl:3il ! t--t tle ple.l .U "r:7 t- a!,t

.UJ,,L/ ll"-;l.t--5 Gt):t s dt-*, t-b ,. g:rh.rttfurr [- 5-.ri5r" .r-1

,l+rl .lf: rJ- jl uF* oJii"lJ*Jl .:Jp a, ASyt^ Jtl* 1: .lGyl .rat(

ff



.r-5t-rr ,SV Ly Fi r,_! E >_r,-/

c-a, ;J*SyLl j 3,;t53:-l tr.Tbyl Jt- ;L;- gyK;, j 4_s;t ,t.l,t>

.r,t" d,,"L4it i JiJ rl +4-; ,J-fr.8 +tf orLs-l Wsjy:-S tSa-i&,

.+'-s

, J!-)\(.t*-l r.."1,:f .,l-t fO :lAceto-Orcein; /.y .<t-t *:j q

1:_i,,- Y gr Ja c: jit ue oJ:L; clF az1; a'. j ,tr$ L j);' e ti l, .Lfu =i 
00 ml

coryi I J tS* t d,oT r,..r5 
f f " I I t s b .> _r,_/ Ai}l JV r JJL" a1 6{-,2j

>-/(/ iV ,K) c,tJ.; rr*, jt u,--

ctb-9a 7.f O c(ii-l J.""t \ . . rll J) b .r:K-,r_X 7f \ :<g--tS; JirKJ:-l 4jp

.r_r'l iLa k; &_l roJ; )-* jl e-J $-S ,F
,J-i--l +-l \ . rcc Jr b J-Xtt^ )re 6Y :i=lJjiLr ,-r3rr-i 3il cg;

sl ,-*,s )-/L/ 4rt.al (III) ;+i ol"Jr-, l1yi 6 &-.r,r -l .r-5J- .r-.,;r Y0

Lf -F;r a:.c-o .f-- -9 a-1 o+, ! b ,Jrl :r, l,F.Fll tsr*a 6jr,ti ..t.r--i ..1-

il- r! f b'Y b ,K1c,>Ju Cr.ljl .r-, .t-pL/ o:j 0€ )S: -f 3 o:b ;lj l-,Lii

*,SLr" 6214K: Jt-=;-1r j orr5

1 toa;., ,;,-fu:fu ^it-' q ;l p ,f t g,,-l;r :'pS-JF dJ.j 4-.,

.-l-lr -l .rr5&i- l-1 ..r^i tr.. i'J!;'1'r+ 6toa-1,., '.t;t; 6;..i K, .*f .f-l

62lt$: d, :r Y, -f , c)J: - rtf-rsl- a--f ?, 6Lr -9 ,:.LJil--n J.;;

t4,T ,"-r- rji ..tt ;.,11 ,.-- Loa-i., rU; ct-u &, t,tl 6-{b 6;Q olj; u" .-rtsLr"

..r!:1lj Jl+;- -1> &-roLa .f-lr 1r I

l) .S-l: l, a-i-, :J.; 4-$.*j C-l a' u'-_9(*jrS-. a:j+t caSr*ci 3;-t jl t'"
,S:'-l 6lrt t "8 P.:-l a*i,*r c*.t' aiLb aS Ji 

"/-t6Jt 
tJ- ,5 j a:,tj(

&. f lril c.t t :r r^:H l*5r- 1r -, 6-jL-i u.i;;-'>t"fS.rr;.J ;l u*'. a-L2 ,S4rS\-rt_



AIoe litoralis cjS;l 4-re-,.n': ri."-y-Jg jL,Jir cilJt!.

a-i.p g!1_17.f0 ,J":-l +l ,-E 4 rt .-rur*i dJ ,f A4|lL. rglaJ-j L-5;

+.5 ;&-$ t b ,'-)L.rt* 3 o)y cJL ;11.1 SVI s6:l: :jiu" a:;t

y oli'l l, J") Jj Lr,r)l -t-l .,>sf u" -tli l;-* ts-r-, J-) ,t j<*i ,"

gt(.n 1, Ji ,Sr :t sF* sQl: J") -f ,.1 .-r;56-i;l5JL:-r 4l-r

r;ly j.! Gs: ueli *. GIJ; r;t5r3* .u:u:L 6ld*'t U 9 a:^il: & ;ttS-t

ft.n-&rlc P &tV-iy:f :Q-b1.-r^: r:;-">\.t5cF V :-r,_/

.ri_r eV .r,.! -,tSrr 6Wl r\r; q -ui;! c^l,lr rl*l lg rskrL- J*) y-r

15kll ::r5J^-e .:*,-i ;rt-l a' islju., ^i-r- 4 s S;ai Krt -&.t .til )t
,&r,)i,5-- orr5A[jl L j orb rlj J") 6ssl: "$ -J;-,-l+ n'L.2 u*a.st
.+t-.f a..bl $i t-ts-t uU Fly 4, ,si Ss-t rt-) .rrl: tlj !: o.r^1; r; o.iL

l, f) r! rr? (;lFl) o.rr5.J rl J+ ;:li,-l tp. s;.'T &-t Glt,-*-r-, ,-r.l -,:

'-S ff ,_)9t {r ottr Li

l-r ?9t* f ,l-l^327-b-r; 1'r:'l oJ; a*a; ^:v;:4$-s-fu '*tt
l, t+i.rb SjlSV-st t-.S,,'t L" 6|tL sFs J2t' lt rtlu' jS st:i
ca;j,+l rJry,*,L, O-tt' -l).)-5 '*.j\ 

\.. ,116rt-L. db L-i; illgu+

Jjb ,u*:a fJ* ol=."j q J 65f cr!,1-Je ji 116t9 'ats-if.- L-9

JrJ-'. G,L- js J25-e ss )f d cilrrL- s 61$"1',t:lVly1S gt^ljtl

f k br:; -St.t-|;lFlf: $iir.r+"-,tSrr a: l*,1tJli,_t kJrL

at 6,,tt;.U- (.rrr 3t-# orn:r) KJ-t Ssl& Jlj.l L-t:'-xl,K) t,\.3i:
J-) y.: a, b .:.;,.-r 

"!") 
1t5;: J<^i I (.'r)1a 3;:t rst' 1:) /.f 0 ,5-:-l

orL [ ! J-) .ibtl LL/)J.;l )-c ttlj;u" ,u-6,; l:^ ,-ri 1^.F ft .S ita

63:Vsj-rsf Cf ,.tlxl 4;!) -tV at* 1r .r;Liy $ U- ;5U. x;l- ;i'-le

2A



t1

.tf (: J;lS a^Le 6e1 r:,!r t (')f*i *) L--f l:Vsi-rsf dlicr" (r;l5

t S-t-l Lsta-rjL1 -9 oJ-; c/-:1*,i' V::-r-l-S rl.t ':' a-JU" 43," SQ-b lb -,r

,y J-p too;lJr:l d/-1 dlrf t.bf :lS C,$ ",lt;l )JJ.! JL;u GW-t' ! .q-6
.*-S :lt a-l- ss_f i u..S.s a'. j 'l:iS Ssjl q rfr d_rJq Jp 6Q,; 1

11 6rl.r,.:'ca-JG. \J,. C;V.p 
'#JJS 

a*--UL c:.6.1 :oJ-i pt+l O!-t*..

a-t-, :-sj' t-\;f4jb! t+i ):_f :) p1) ol-;y 6'*ttS el1l,,b 6loaJi.

lfe+t ror; a-..6,' a,fu:-fu 4;Ga:j.J ;t 
"-Se 

4 W Lerl-,r -*-S )lt
r * rr&r t6xtr aJ-eJ;l ":Lc-"'l !.+.rJ f) FWi d-rrs

.ut: 6f ,;ltsl utsjs":t'rhlcoJj a*4l 6l+'Sc 6s-t il6f ,;lxl

,slj* a'. LF.*"q- sWs-,ys-S rl.u'c;p Jl:.n +aSlLu \J" 13;kJ:[-:l-t,:'

fs -,, j"lFu 6-rt-i a,h;l o:L-r-l ! I ''r'-:Jrl"r^I! a*--LiL r13* g;b"f'Le

sV-tl;: x -tVs,t-rs-| rlnl ,i13;!" p rt ta:.5^, a!i: ui:V; y'tsqt, 
Crt

6; Li .qb' :l,-",, . M 
-S ;lS ;t y ;i t : _r -&-r5...!, h t .;F tr -b :l V : : -r : f

,L1l ,i.<tr" ,b' 1l ^StL. t)J1 6W r.b >sf .SI^-,:SC .lL .:r1Lb' rg3

r\,;4 ,>aa 611'i 664Ai;l 611"r,,:' a,l.rl -l> .$J,-)-S c5J.-:a:-r 6sjrs-S
>:-r Gl#rl4.r d-y:6 J-rt: M-5:lt a.*t*" >:y a*y-jsJrLa'

,t-tJ oe*:r (\ qtY cSandberg i Leavan) Jl-) ,-tst-11 ort-<ur-l tt "JU"

61LJ

oJ+f $tlf o;L*i, J-rJ+:: ,lyLS eGorl.r ;[.;1-i o'-F )l "l-L eb
4"-l .,1l a, 3 oJ.i ;$u:* J.lJe ?jL-,lL.:r3LL' )-f c/ 4t-y. aS;L-= 'c-l

1 - Camera lucida



Aloe litoralis a;f 1l4,re-r.^-t *.l1t5,iuJi, ciutb

J-t") &jU" ):-t' tS& -&t u.tV ^'..::f u' *t "J1,"*',-t-L" 
pE l

||t d*,1r obySsL^yj! J* a/"V s psrs-S ,f J-p 6<V F -it (A

-)zt tt t at$ysf s$i: )l &.V ,y<V dr.;a.a ..s11: i)\:-l-$.ri
U a5.r:10:1r dL:.j .i),Utl f-"J*-U .t-.a:r ,S-" e"-' -;r a-JU, tyt SV37s $
,_r: C.b 2l 6llbsl e \S :u-j- dr,,l SWs:_rs-|o:y .rKl F, +j

.g,;l:

,_tss )l o:1i:-l l. r(Wss_rs;J t<i..-..) a)lLu ,Jn J*l_f ot* o_9Lo:' .t-b'L

o;[*i JyJ-) -r:-r; c5J-ta:-r t+L,^- ,Ssj_rsf s$it ere;-(t Ft,
o-tf d-rLS s6t:dJ .5; e6l 1.6 q4iJr ;1 +5,*-l -5, + p;! .(Y

;l 4;rl.r,.;.c*t 051, (:r) a-r l-1 4W d&a:-: d_y-tS Jlt -* s *-S

4.tLlY L;1 orl, i. dkJJ3 _st .,tr': rJ-o G&;l or-i; oJoLi,.15Lei_irlt5

0 o;L*! J:r+.,1r i L-y-x S6t: sVsj-rs-S ,6V d-r:,di-r) ..rul"-r,:J

.,:*l .-t- a-ifl

,J-l -h;l .c.-l "J-i {ibl ? oll^; J-lJ+ :r 
'*y-:S..t;Ui ,.:-7:- Gbn;li

4-.f .)91 o3U;.. kj,.-- .JL, -,) 
"41-sS 

4W iit)J" )lLtl aS )JbL^ Latilj/

.ri ,trt-r- j a,!l-..-e c.i.4? t (Yt/Yq) -,lc ir-lFl t-TFVo -b tl I st*
.g*i;lr JIr "h;Jr 

c.-r+z t (YY/AV)

j* o$ r-l- Jl-l ,-,'st 'tVl l6&JU" ))Jt G& ,Q,yLS J-rS

t -6:j. sVl-r:-S dllcur cl u.l-l y .r:*l orj' 4-ibl ? ort n:' J;J+ -.rr

.JujL-^ sm fr jl j>6 &'f SVsj_rsf sst pr: jl or*c _1p

4lirs-S )l*l j a:tf azi,e ,sl1.l-.,, -,! .rl-ll g;ly oUt-b" ;r-1 ai-l l rJa

.:t-")\-bl ,x/ _rt; orLi:rl st_t' -* ;i n'lr-t,SW-h; tslj:u" JpV
\ \ tjV o;1"; sgQ3I7lr a-JL" \j-o g@ _rl &*f -;'y;lSo.t^i a.-l*



Otit J<;> r er gtatJg>t.,t.r <Jj i]t.i.irt

:t-l :;3-" ;) oJ-.! a..!!1 rt-l tl 4. -* aJ.c.*l eit I pjY ..rul.-r, :f o:l.rt

1gjElr" 64tS,filyr; d #l t- 613";lt;l;lJ.,"t- ,#"VW:i-r:-S
ol,.>J o*l-, U.- cn"^.,g;4 oJ; dibl(SE) tW 6lL; v s!.r a-Jt!" r-lj*

.Cdl

6r!a4;': eb
g;rU d;kiyj-l aS i4Lr" 1[;::l caf 4l :.yy--,lSory ,rl(l J) q 4+i !

SWt:;r 4;taj)\:;l 6,,-l ):.r:r5o-uLl, o)lL- 4jn "4t 
S 6WJJ JV

.f*- "1f c^;'^ t JS J+ -b :l W::-rrf ;i dL*<,- ufryr;.j!;
4-.r .b'rigt^-.rj! 64.*tn.rLl,1 V:iy:f 6 JV;) ..r,loJj 13-ba:r)

.J;lor*i gt te a:-: ,.:;-J q .r*! 6Ln-rJ\ J-b a*V eVl tj a;lr:1t-62

p d_pS6;F 1r 6rU;it.i -r:li dt^-,j! J-P 6 c--l 1j+J',Jlr, J{.1

)-f ,_/ o-roL.! 
^S 6-P a,.r;l: ^:f I u-t-.'r-l;r oi i-t..i uj5; F oaJ.et

;.: .e.ut *b JJf-f /O b' \ l? c* a)lhu ,1n 6& 1r ob-e54;Lo r\ J-P

-&t o-,V...r.-r-i!.r *b JJf\t \ Y/oY bf/. \ -,1-r-lr.sl^-rJl.Jrb aS JV
c,--l .rjrK--. t /zrf l4":.r-r" r; &-f s::\ cltt r ,J-*rs !", ..ryj;l

. -r-:, !.f J r f-' I I Of 3 t y. g to:j ! ;.r .i)\:; I c-\,) :

;.,--l a*.s ;t rK, cr-,!- a,.r1b d.ri.Jl5dJuil'q "-<" 
aL'lTFVo +iti'"

g1-,1: J-, ;-l-r t4yr++ -l ?y.-;|5 gajcllUiu 6ll> a';)''"'e c"r*-= dili-"

iJ;Uij'oJ:-or ,ltii /.5J-:Li" DRL r'l.Jt" -h -rl .-t^:!.f ...=1yl15r./-jd;E-'b

; fo) ;l oJ; S:ST f c+a-? ,. Ly.-X o-,;llj ;r-.;+ ,"Ll gr-l ,r .':*l -;+
.o*1.*^iy of .r* 

-,11 
o-u e:Si f s4.-? +. Ly.-t dJtil'd,JF



Aloe litoralis x33;l4-r{rw: 
--.*-rK 

jt-Ji. diut-h"

.;: cJ..i ,5f c;lt;l oU.r ,-t-rls 9i;; r.SkJr.r+ oQ.f ;r-51;* : t o1t,n J3r-

JrL q r-lr,.rr;! Jrb + L/S .bljr"r.jB #tr r\!3--A 
"Utr.;e4r 

'=...r,-.-t-.i!"'' d: ,-Er;lr JrL q ,ti-f ..Srj! J/ c.*; SiL r ,ti-f cSsjtt

613 r;lxl.j!*" CWr-t.bt | 4,JtL" 5Jro dtg:.'+> LS|yl.3JV dJ:,.q;-r :f o.,t *r.J3l>

-rlj ,. ., {.,r.r::-.o ,;.* etf 6!l:6.a\-$3t*.,:*l..,ir., ! e$s"t-f o'l-i

S/L L/S lS) "tf .srr! (L) t4.E.r-i! ,y J* DF

. /t^nt \l 
^r*

. /rons f A J.t

Yt\/t\** , B J"Lt

/. \ns .1 7\* Ylf?* . /0v* Y/A\ ** YY AtB

" l?f .lv . /,tIns tLt
l/

.s-J,-t

S/L L/S (TL)J5J+

o:f<

(S)"t-y'.s-ir!

o:f*

(L)r-Il.s_,r!

u:f.="

l-t- 3,:*

/rvfb

/rAAb

/rqva

/rY Yb

/r raa

Yl.ra

Y/1ra

rhqa

r/ rAa

t/.ra

\ . /AYa

r"/rru

rr/rta

I /Arb

t /0la

Y/Ara

Y/vra

Y / rzra

Y/o1a

t'lt ?a

v/vtu

,r/ r la

,r/r.a

v/Yq"

*jv

0-r) tg-r,
(oFr*) fty.

(.J+ r-r+) uKyt
(a,_rL"c) #j



vr

-F :t 4'JtL-. .r.23-o drtFf--" eV$y1J 6t{+FLn dq,L,i : 0 c.;tJ J3.t>

isf .g!ls d4$*t* ..:Kl. ,j.r.r ! 'ssiyt.f 
otJ ,9/ ';l:l;j.il*, cWl-t

.r.6,C.1l-j &., .i- 1: .r::*a ;.*
SiL L/S (TL)J5Jrl

oJf-:^

(S).t--f ,s:-,q

qf-

(L)*1.r,s.,;!

oJf-

pqi+q5orLo-i

" /YVb r lvra \?l fa t/0.a \ Y/AT 

| \rb r/qfa \ f/1 Yb r/\ \b \ \ /A.b T

/Ylb YIA?a \f/\ \c Y/. \b r r/"qc r

/Ycb r/vYa \r/\Yd \/q \b \./ \ \d f

./ava \i1lb ?l"de Y/t tc Y/1le o

" /rqa Y/"rb 0/YAr th.dc r/0.re ?

. /0ra \/\Yb YI?Yg \ /trd r/" \r



f,,;trttt'l 
c.

LTFX,iX
8.-t :..
GF'\"9
bs6FIE
hdhg
t,fi.
ll -FL
?bEr
\.,
ftr.iE9r:
\ 

'1,;I
Y.5
€Fo\ c,rflii i'G\..: g

[, .r,\ .FFI;
.P a"* u'--b-f,
g. \n l"
(? l/\ c-(-n,h.F

{
v)

+
v1

q

+{a
H

0
+{a

o
+{0

a+
+{o

c

Iq
c_
k
\".

-{ F

<'
D { -,1. { -<'

a>-

-t
-<

D
-<'

-t
D\ -t

{
D Fl

F

\ \
-{
.D

\
2

\
{2

\
c/)

o\

2
2 t {

h
h
rf

D
-tD

D

\
D
2
2

D
t

D
\-t t-

-<\
D

<.

\
--(.

\
-<'

.<'{
-<

r.l
E
\Qo\

F
Y-
ti

h

t-
L
.h
;
-
I
\b

c.
\
,!
t"

I

:t

!9
h
t'.

h
1.s

rI
t.



VO Olt-l Jg.+ s ,ty,ltrtSa>t,atr .l;j clti-iit

.fij. r>a.2;l .*p5r1i5c 't'J ,5t^3 c.tlsl rit-ri,:" 3 s!.1 :V oll *i J3J7

Jeb ,.:*: = LS .1.rjr"J.5 JS J* =TL .ob3Ss5riq J* = S .r.l* C$1. J* = L

.ilFl =SD r ..u! 6rjtr I,tt-f 15rj! .Jrb .:*; =SLcob35c5Jjti,JJL q .r*lr cSr:ll

.l!rr c".r.-- ;l .*;91t5c t; 6,13 llsl gt-aa.:r 9 :!rl :A c.;t .i J3-t-

J.;L .:-: = LS ,pjr"r .5 ,y J* =TL .ob-f cirj! J* = S ,rlt csit J* = L

-;lr,;,l=SD r..l:lrc5rj[. q.b-fcsrjlr J*.+ =SLcobs56.rjlr Jrb q.t-! cSr:tl

.-Utr"f bJf- o Lrc;l;ul q5..t-!.f t!:"
p-r'rf Ui SD SL SD ts SD TL SD S SD L p!uc5

st f 162 \ /0r 216" ./ca \ Y/V' \

st "/"0 " lr! "lttt I lrtt \ /tv 0/\Y r/r. r /rr T

st ./.4 "tv "/0" f/\ r l2l ./YA llttt \ l?\ \ \/vt

st ./"0 " lt, ./VA r/qt \ /aq I t.? "/r1 \ l^? \ /AY f

sm "/tr . /0. ./rr Y/ \. " t?\ 612 " t /,tt r lvr

SIll "/v t \1., " ld? o/r. "ltr Y 16q. 2

sm " ld? "/YY ./11 Y lrz t ltt' " /rf Y/qA

..t-:tr.t J1fu o bcjl$l q5.S\./ .rttf"

Qr-t-SQt SD SL SD LS SD TL SD S SD L piucj
l') "

st "/qr o/rY r /rr

st r /tr r/r" " t\? Y/\^ \ /rq r /rY I

st l"Y " /rY Yl^, \/\q "/11 tlA? " l\2 r

st .l2A Ylfi r/rr r/rY " t?\ Y /qY '/,tO f

sm .i0Y
" /rr Y/"Y t\? A/Y Y "/ tr "/rc Y I?Y

sm " /AY ./lr \/c" /Y0 r/\P ?

sm "/or "/ra r/v . /YY f/0A /Y\ \tro t\? Y/qA



Aloe litoralis tr?;r g;r,'r--:4t-$ Ovtu oUtla,

.irF+ c^ra.? jl .r-,-.5,-1[f c .t; jg, ] llxl Crt-rr,:, 9 st4l :1 olt' 1 J9J3

Jel' .:; = LS (lrjrjr.5,y J*=TL .obt'r;rjq Jr! =S,.4 cil. J* = L

.3lFlSD r,dr csrjtr q.b-f cgrjtr Je!.:-: =SL.ob35!5Jj! J3l'q.t-lr cSr;!

.,l.rJ.'t c"::r.+ jl .161-911t50 td 6,13 c;lJ,l erLri':' 9 rL'l : \ o oll * *' J3J7

Jal' .:*; = LS (lJjyJ .f ,y J* =TL .otj-f r5Jjq JrL = S .JrLt ,St.tl". J* = L

.ilFl=SD.l,r{.grjtr q.b-f cSrjlr Je1r.:*: =SLcob.e56Jj! Jr! 1J-! dr;!

Y?

..t-l!.'. JtfV er lao;lslq5.Str,.f .rtrl"

(r:fQ, SD SL SD IJ SD TL SD S SD L plsr5

st l"i " I?D Ylf? . /or v ltt "lt r/qt . /ov r/rr

st Y lr. o/1t Y 162 . /0.

st . /cr r/qA . /A0 0/\Y r/\Y \/\f Y/.r r

st l"t " /0Y r l1? ./rr r/"r r /rr Y

sm ./"0 . /AY O/VY Itt r/. r . /rr

sm " ld' 61"' ltr r/Yr ?

snl . /.4 " lor ./ro ./Y0 Y lv, ltt /tr r/"r

..t-llr.f JJf- er trcjlJ.il q5.S!.f tt t

Pr:-Sg, SD SL SD ts SD TL SD S SD L Qr:-S

st . /.4 ./rr . /c. r/tr zlrA r/Yf \/\o r/t,r \

st .lv \ /rt 0/AA .tr\ t lY? \ /0r r/0.

st "/"4 . /'rr "/cr r/rr " /rq \ /ct r

st r /rr Y lv, r/qv " lta t lnt f

sm Ir? Y/YY " lY? \ /c" " lYz

sm ./fY "t\? Y/TY "irY 0/rt \ l?? Y lv? ?

sm "/0. ltr \ l,? " t?\ r/qY /YA t lrr "/ro r/ry



.*)*e c -..r4> jl .,iJ3,,-Jt-f c.t; ,gr3 ,;lxt c,,t-,ai-L 3 :[ot :\ \ o.,1. 1 J:.t+

Jr! .:*: = LS ,;rj.rJ.f JS J* =TL ,obr5 C$1. J* = S .dr es.t\ J* = L
grlFl=SD.l,dr.Srj! ol,tt_f d:j! Je!.:*.: =SL,,br5rSJj! JJL.. .r.l d.rJ!

..t^i!,-f JJf* o [loll..ul q5..t-!,.f .,t:,
e\ * t Sr i SD SL SD LS SD TL SD S SD L pi +.5

st r lvt

st /"4 . /q0 Y IY? o/O. \

slll r /or Y/qY \l\2 r /rJ I

SI r/0 Y

snl t?\ V/A' Y/ct \ l?r )

sDl
" /rD \ 1", r/Jr Ji Af ?

sltl . /oA \ /Df /oA \ lv?

,a;g'. ;l o-t-l sg-pi Cq? s-.1^.3 jl 1*p=; ,5rUU" JrL -it dloj3*, :\ ,.;l^-i j(:



AIoe litoralLs xt? 1s,_t.6::b? .-='y-.rtS./-t ri, sUllo"

:S1,,. jl ol; 6.pi el- ..-.'^.7 )l 1# f=4,- djUti J-rL;t dldJ-, :Y 011"..: ,$..1

.(or -t*)

:St )l otd 6,21i Cq € )l i-+1,,. p:-;r A;UU" JrL;t dl4jJ-, :\' .1t *i .,$.1

.(Jbr)



vl

crE-l;l ot') ,5yl eq ..g jl )* F:.,.4,- djUU,, tJ-rU;t dldJ-, :f o.1Lj ,[5-.i

.(,J* rJi) b6yt



Aloe litoralis 
^:t3 3l 4t f =*: \i:1r-Jg jt"Ji" otJLL,

6rL;

tstV. J_rl,Jt .rL"t31: frl "i-l+, 
r G-S|-S .\Y?Y 1;-al P ,e-r*

Ui."r, J:.13,& i) La4>jr,.r^ t3i.;;l: : l-6,:lrL.t'rl . o1-t g t -6 V

oL-l;r Jl+F u..a 6laruf ,Ftg- ,-/)J.\fvt tWjl,s* ro:[.t-:

.;lr; ,lK:;l: cJjll gliiS +.b JU-U .u,JU

.\fvf LojJf .r,-ET lg-tiJlfl +- ,*-* 4'J42,-o cJa>.. cpJ-c-"

,o,.-;l rJ-* &jft-:.i, .ifL;:l ljlb t 2 6r|i 6W:-s tt gLUli

.Q5r..tl. O e.rJ[ L : a:^:'r;;

Adams, S.P., L.J. Leitch, M.D. Bennett, M.W. Chase and A.R. Leitch,

2001. Ribosomal DNA evolution and phylogeny in AIoe

(Asphodelaceae). American Journal of Botany, 87 : 1578-1583.

Barlavorth, M.E. and D.R. Dewey, 1985. Genomically based genera in

the perennial triticeae of North America: Identification and

membership. American Journal of Botany, 72:796-776.

Bayer, M.B. 1982. New Flaworthia handbook. National Botanical

Garden of South Africa, Kirstenbosch.

Brandham, P.E. 7977. The chromosomes of the Liliaceae.II. Polyploidy

and karyotype variation in the Aloineae. Kew Bulletin, 25:

381-399.

Gennur, M.N., S.N. Kadopa, A.F. Habib, J.V. Goud, 1988a.

Karyomorphologikal in Asiatic Cotton, I, Karyotypic analysis of

species and races of Asiatic Cottons based on chromatin content.

C\,tologia, 53: 97-706.

Gennur, M.N., S.N. Kadopa, A.F. Habib, J.V. Goud, 1988b. Analysis of

species and races of Asiatic Cottons based on nucleolar



Olil J6+ s,*.t gt^tJgy.rt r.<+j rili.i.r,-

chromosome and symmetry of karyotype. C.ltologia, 53: 107-714.

Gupta, P.K., 1995. Cltogenetic. Rastogiand Company, Maruat, India,

PP:3-4.

Gustavo, R.G.S., M.L. Maria, P.A Graciela, and S.C. Luisa, 2002.

Cytogenetic heterogeneity in common haplogyne spiders from

Argentina (Arachnida, Araneae). The Journal of Arachnology, 30:

47-56.

Hanna, W.W. and E.C. Bashaw, 1987. Apomixis: its identification and

use in plant breeding. Crop Science, 27: 1736-1139.

Huziwara, Y. 1962. Karyotype analysis in some genera of Compositae,

VIII. Further studies on the chromosome of the Aster. American

Journal of Botany, 49: 116-719.

Leavan, A. K., and A. A. Sandberg,7964. Nomenclature tbr centromeric

position on chromosomes, Hereditas, 52: 20I-220.

Majumdar, S.K. and H.P. Rily, 7973. Chromosome numbers, pollen

fertility and pollen size in Haworthin species and hybrids.

Canadian Journal of Botany, 5l: 1753-1759.

Mathew, A. and P.M. Mathevt, 1982. Studies on the South Indian

Compositae, III karyomorphology of nine spesies of Blumea.

Cf'tologia, 47 : 135-162.

Matos, A., and J. Molina, 1997. C\togenetic study in root tip cells of

Aloe vera L., Revista de la facultad de Agronomia, Universidad

del ZtlJia, 14: 173-182.

Riley, H.P. and S.K. Majumdar, 1966. Chromosome studies of diploid

and polyploid plants of Howarthia. Botanical Gazette, 727:

239-242.



Aloe litoralis r; f 1 4t 44'-2 i r-$./-t,$",itJtL"

Romero-Zarco, C., 1968. A new method for estimating karyotype

asymmetry. Taxon, 36: 526-53O.

Skula, D. and S. P. Misra., 1994. An introduction to taxonomy of

Angiosperms. VIKAS Publishing House Put LTD, New Delhi, 256

PP.

Smith, P. 1970. Taxonomy and nomencalture of the brome-grasses (

Bromus ). Notes Royal Botanical Grandes Edinburg, 39:361'-375.

Stace, C. A., 1984. Plant Taxonomy and Biosystematics. Pitman Press,

Bath, 382 PP.

Stebbins, G. L., 1971. Chromosomal Evolution In Higher Plants. Edvard

Arnold Publisher, Ltd, London.

Tai, W., and H. Ikonen, 1988. Incomplete bivalent pairing in dihaploids

of Brassica napus L. Genome, 30: 450-457.

Viljoen, A.M., B.E. van Wyk, and F.R. van Heeden, 1998. Distribution

and chemotaxonomic significance of flavonoids in Aloe

(Asphodelaceae). Plant Systematics and Evolution, 2ll; 31-42.

Vosa, C.G. and M.B. Bayer, 1986. Chromosome studies in the Southern

Africa Flora. Caryologia, 39: 325-334.



Oltl J<4 J e)" Ot'tJgy,rl3 {:;.1' cli.+iat

Primary karyotypic investigation on several populations

of Aloe litoralis.

Mirzaie-Nodoushan, H.(1), Mehrpur, S.(2) Rezaie, M.B.(l), and S.

Rashvand(3)

Abstract

Regarding the increasing importance of Aloe species and their

utilization in various medicinal, cosmetic and food industries, karyotypic

investigation was placed in the work schedule of Research Institute of

Forests and Rangelands (RIFR). Young plants were collected from the

souther provinces of Iran, where the species has been readily stablished.

They were planted in greenhouse conditions at the Institute. Obtaining

fresh root tips from the plants, enabled us to carry out normal

karyotypic studies on the populations. This article is primary studies on

Aloe litoralis species

At least four mitotic cells at metaphas stage, were measured for the

karyotypic attributes. The karyotypic attributes were long and short arms

length of chromosomes, based on which total length of the

chromosomes and long arm to short arm length and short arm to long

1 - Research Institute of Forests and Rangelands, P.O. Box 13185-116,

Tehran, Iran.

2 - Islamic Azad University, Postgraduate Studies, Tehran, Iran.

3 - Bushehr Provincial Recearch Center of Natural Resources and

Domestic Animal Affairs. Bushehr. Iran.
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arrn length ratios were calculated. Several karyotypic asymmetric

parameters were also estimated for comparing the karyotypes. Finally,

karyotypes' photographs were prepared, using photomicroscope and

idiograms of the karyotypes were also drown.

All of the studied populations were bimodal for their karyotypes and

very distinct asymmetry was obsened. Significant differences were

obsened between the populations based on the karyotypic attributes

and the studied parameters.

Key wordsz Aloe litoralis, Karyotype, Asymetry, Qltogenetics and

Bimodal karyotype.
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