
(Medicago spp.) ot-S_ gliy- d yj t .lo jtgtsl p-jT ;f ,rir l. t"y .f I

't4*; s.-" ,' ;1r7 FJ. . Lfi ,s* eV
trlri.*-.J g't* tF t

o.95.:

t-'-)_9t- _1s Lr- .c-l ..lL"t"f .,1r a_L, i.,*-! 15t-6-l.s oa;V g_;,,i :l+Jl;
t .#;, ,Fl-r #t ;l.rJly i,";.^l .::-e 11.r"*Slr,, rri_lrl e^rt

2eb-a1 'eth ,t-l .S,g Li,-l ,gl.-r^e F 6:U& & -"tr o_t*l1.-.-I,

b-lr,t rlf;L r+-rr Y, J \0,\, ,0 ,P) J)s* 6LrLr jl .rrl:,lL::

,.L.! il dii d."t.i pHl 4Jtl_ .5tA+pe,_ ,r ilJ*51, -.il A*, J (it*Kv - t-v . J-r Ja\'-J L_

jssYo d.,J,q :lr5;L aat) Y. .51,) -1r j l:-iS,i .:^.=.. tr 4Jt*S,- +-lr- nf

J l;.ui o-j; -uJ5_2n G-li' Jj-' "l.r"lq t*6i .-rSU- Jl.i:-l J^rJ c<ltil 4 -rr

.$ 6r3,1lxl t*r.;i,11.r-51r1 n-;i ,t* 111LL 1l u-,

r-13,. 6LaLr -/-L q rlr.fu;U r+t) 0 s F 6LaLr ,)qa jlJ:--<1J,, dllr Jr

JU.i, c-jL- cJbts J..-. ,SVt ,?J.,,-l-lQ .$ oJ-oLi, 6rU--,1 ,-i>{=t ;U3i
! .rT ,ts, 1 1lt .Sl1, f"r\ &.c-jt_ ,-,j"_lil dL-.(,_ 6[aa-n -2- -11.r"51r1 ,,,_ji

.ry lfylrr- nAlL' :_p' dt*<,. ++y- ei'J;:;o ,S6d-F _st be,r,-Lr 6to1L"i

.&t tJs tVr Medicago spp. ,dt5- a+ -:rr ,jl.r=S|t, e-li:d,t$ dt^ojl9

.\f\Ao-l\1 .f..f .olr4.elt J kl<+oli:h: t*j. /c.ri.9r;r-t
\f \Ao-\ \1 .:/.,r ,Jlrti .eV r l{it? .rEj; uy -\
.r:i_;a J>19 ,:l;i o6-:;1.: ,&L r:Jl .rL.itt5 69il: -l



....JtS- rar,r- 
-rj 

I 1.r il.rJly e.ti )lJi, tVr .)l

Ao.l'i4

.r-l -r$ 7 15 s*l L--,' tgit cll,":;'i q 6-t, .tJ .J,- AW l-: jl .-'(1

L .:-l g6 +t-.J5u,l+ 'i-# 6Ps'itb'1r .l=f .t-ltr ;"'"r't ,r'-Uli

6lAKLp1l g-rl"*l .t-t-,-S c.5 dka ,*V:l ,StV. )t J elJ C:6)V

--.5 -rjLj SG 4-F rr-l u-5 .*,1:, 6 :-# c-,)tr iSLr-;l;--r j dL-i- n*;r'-

'tJ; y.rl-t, ,-5L.r yr -$11 6 ,J-& .rlloJt'i €b -et-,-.;bL' Jr c*l

t_rr )W Ji-zr J"_lrl 1r l-,1 .9..:L ** 4i JK"l r:5 UF b tiz ui-ss

.gtr.r .1)bt5 9 yl.r--51; ,jl.fi .J,Li Vr + '-t jli.r, ,t lll-
1r a.llJl :i 'r 

orL ylJ-i, Uf -il g 6 4'J'u' 
"f.-e 

sylj ,?s :l't'".5t"

J-rS,* 4jiJl :i ass r, S:JJI.,;;''U'"t-lt', 'r'j'{i '-,11'ul -,11 
",:.i 

JJL

H2O2+2HA+2H2O+24 :c*,1 (\11Y ,JIJK^^ j Korori) ;--,1

JU.a 6 \t-,_l.f-.c r-213 e: A.:-t'? J ,?g dkJJL ,r ; ,)UK g-yl

,P c{l -,i y -,r)bl5 g-ti ;t .-r-! ,t-; L--,' -2s diJl -,i,r* orL

:c,*l p JjeS

2HzO + 02 --+ j)tirs 2HzOz

q 6-r' a5 s-2b ab* 664-S Medicago spp. o'.:?:dl'-K- CPJB c.!".61

,-Dl ao;"- 4JL-..(,- 66n-f .(\qAA ,Hanson) -r::"-,o aJtl- 6,|u,lJ,5 .li g-1-:r

6ll.;l1n-t 'fl,l' :l :,J-r,-l o.t-!,j Medic oJ,^-e ypt6 Laljf ..;,1 .$,liyL r9-

,Crawford) J;ldf Li-'"- -u:."-o.,fa-L 0rr U Yo' dYt- J$JL,5l;lr 6

.J5,s, ri-,; clk-1 J* -tt dt-S- C.l,+-r- -& rflt r',-lyr.(\lAY

,r*- .rll 6)J,t' 6r,.1 aJt-.i- 6Lrq,j,- F--lt ql9, c-a-7 :L-; .1* tJ-l



(\) I I .Jt,.j OIJ-I Jg+ s ,i-r !l.g Clrl r .(+j oE=iau .r:re}, +rLJ, :

yr 5 -uo.t.rr rJt<rl ta4jJ5 4'. t-F€ 5t- 1r J+ rJJ.;L oJ') '-->3, 5 tt

;r; JIJ , Pl yr +lL-.-(,- 6bq-y_ .-U_r_rt* jl3r .r(:; ;YJt 6;Lro_1j:

t',Jsr!.gl-,11r;bL, -s;.6 >-fr,J 
--r 

cbjlb;,,-l 3..lu:..,o ?Jlb j#
1r oJl.-K,- ,56+y_.(\qq1 ,ilJl'<^^ 9 Moynihan) -u^it, c-rl: ,r.-L" ,j,_l_;

$* ':.Ji,n"^F +| ,.rGi n l-*jLir -h :l s orlr gLLJ ,t jW -r: Uf tll.
r::*,o ,:*U, i **_|j_fye rtb er : )t-j J+ -rJi ,)! c J.5 t

.(\qqA ,Barnes 3 De Hann)

t:-,_l .=.*a q-U c-,La r 6ly-l;r dL5_ C1u,+-t'- r:..l,,5 jL-il 6bU

:(\WY 1A,SJ.: ,F-u)
lU-jf JL*i, -,1r Jy;r .-rlr.tt J ?-f ,-.'34 dL',- -1

.t? aal__tt _sj>r' 6)e'l1;_J, 4"i; J- JL.*i, jtV, -Y

.,-rt+,-!!l Jt *i db -f

eJtl:.* ?_ff J dU^^ (6lJl ,*Jj JL*.i.,.f-ryl ,J-i -L
.&t*V ,e-x,-llyol,gr-,rli * ,*; '-1"-o

s blll jy e-h q J4-, Jl-i ,qlL"_-p ,):fl-'." r.r3y'LJ , k,i"- ellrtl -1
.,t't tj r,l"#Ji

.:tF 
=_h 

r ?y Jt.l -v
, f ,jtti Lftet.;tL,,il gt[=*1.1r ir,:_U, 6Lr 6 $r./ rlL; 6-t-,..=J; y-l

fit tty -rr;aE drt ..[rl-t- U- J 4Jt*<,- +t eFss oJ:*iryt>... J,tt 1 J t

..:*l ,-rl;i &st
,_*-Ji cJt-i 6l.r'. ,si )Fs E ,.:-l u2:ita;*.o -,11.r=Jl7 :l,n;l.rrJly

-t5 .glyl: 6 g-l 6-,1t53r-,1j.r{l ,--fi -,1l.rr5lr, .r-1ls o_tst' ,fst,



....Jt..<,- +t :?.'.i31 y: jl-tJl7 f,-rl rlri" tUr jl

Jti .-tJ .rLl _r j (\llY,Esnault 3 Van Hugstes) 0r3,, E C 1.1.11.1.X

t-F,_f e or-2 \" ,,^q; 1l ,y" AU,C-Fft 1oWl.,a:;\ .2 ,93

,t-l ;Fe 
'+6 S6:1-r{1r., y Lxr t+i fr .r-,1 .(\11[ ,Welinder)

;r LooJ:.o: ojr5Jl -,11 ,grl-r.-' ! I ,lll: 3J5 f1 b f \ JJAJ, cl-,rj U b-21-t 517

,;J*'l ;::--x ,i"Jt dJry-yJ;rf, ,, ,-PF ,St^;l-rJl; ."rr-,lb ,.5 a-o

.(\qAl Castillo e Siegel) r56, 6; F q ft, -r )j- ,je-: ,stJ' 6fr
,r1Lr 6ta:!,; uz;V lJ ..Ji, 

",;:j 3 1lt-Sla, lti ,t.6Ult3.L,.Jl* J-;
o.;: ,stt-& Js -^tr oyllrJ, s"*-J-t:, J-lr" qE ; 6 ,x>15 upr-

.JS o" 'Li,-l 6lo-t^-o

g+ aWz 1l ,;'- :eV dt{JJL r.iJ J-f .tt b;l-t{l; 
'F

.<j-Ff JJ$lJlrL * ^J=-s+, 
to-;I;=Jlrr ..l-l JJL x3-: J-J,La;l"t-Jly

,J;L oyl3r-r 
'J, ,St"r*t, ,i ,-t'-f JL=,'l rl-7,-t t 11-tJ1r1 o3)be, -J:5 15,

.Lal -o :AS It o rl s) ,< ,.Lrt*i tluuJJJ-vt-zl .-

).al 1t- r ciL:r L..-r ta-1l-rJly ,J3,L y-L"'r .*6 .SLn;l+-f|;

c-E$ -uly.l ta_11-r{1y c---; .$)lKLr, jl e6 ,JI{JJL ;r-tJ J
J:-a.:,.=ii JS6, ,F ,*V .-5tpq t-: kJy'- 6ss l5l', eV GV-rtg

fJr cri-Li gSJ .+6 o-rt-* llrt ttl-,' t<p! t- ldlL ei c-..-L- .r*-
,Jta'.11y-r .9|6$ ,r--f JUI d::SlJ err;-; ;JUIS tr .til-l.f ta-1!-t{lrr

.(\qqY .Mc Dogall) *5 JF l: JrL ct_t+ .jl,ul t_ J.(.:

-,1Li-i $l-e.i 5 .r/-t-i -*9-* \ ;b*' ,lG -* :Vy uls e b;l.t-Sly

6t-6.".-t, .ff Clt _t> .:-F€ .-t,1,; ,5 J:5 J:.*J o..),_1 t1>j' t sav



(l) \ \ .;1,-.: blJ-l Jgb t e-,^,llrg Cl"rl J <:;jj et4iai J!_rt *"LLa;

s-tK)a -&V.,r-r: F L-\;1t oLS o, o.r1l3 oI:-45 61.'J .r^*J-rt"

.(\1A. ,Levit) >Fg -!J_l Lr- 
"r-- 

q

,I

::"i .r_l .J::icr" .-=-,i L, .r*a5 fK^ :: Gr*f JlU" Jtats -11 .g:l-t*:

,il_r, l-t" S fi:,,:.At5 ,d-Ll Gl,Je ,6;sL. a'-V' ,gU .:,,11 ,d.l..l ,t-Li JC q

a,.,<I:r+llr ;ats J-iL" *i;* j,<1"*\ ,o!',--^.J5 - is, a.;lr ^i idl .>
, v Q _ J_ JJ V_ Q rJJ. eJ J.

'tjr ca[,i;l c*l ;K* t: =h J pp L;ats ,c*il:a )-as ctrt;ll ;5
Sl-f s -,i 3 -1l-r=JlJ, .ii- .-9t-6^-:*=- r* lFrl (\qq\) JIJLil^ j Kuroda

6 -[rr5 oJat-l- Uf y L"ni]- Jti:;l -,11 .-r", t+1 .J,tf 4sl..J.rl5;r l-,1:r-

.ilr*; J a:iL- .-;,-lil j)UtS J ,l-r=Jl.,- .;l-r-.Slt '>ly|*i cJt -i c-e,*

.r!r3,o oraLl l: J* o.,1lyr_r d$ ff J AflJ ..-ii

,eii E:.f cJt'i u'.6 rirlr clLLi (\qqY) JlJl'<-'^ 3Korori

;31a,.r11.: t_fs & -tUJl -iLr-,oLaF t) Vr. tlt. -tt ,S-tKJLj rl-tJlr,

itt" .tJ tr l-r dtt-t LrflJrU" dl.{..:^-:- t"r- dqlil 6 -r./ dUJ 61-tj c/5

j.r -2: a5 c--l qg-1l-r=Jlr, ol5 *i- ,-Sk*,=- .rilil te1 -it F- 6 S,S

J.!t" LA#lJ, L-p.- i F:5 u*-Ji,Jktt', ,Jjl oJ-r;r .J5.r, )sy. bf

e-- f:i al-y i J t:iL- .-+l;Jl ,2)bl5 j ;lrJlr, ,;[Jlr, -,t;rK.-l

)*:- .>l;-s )y, A;fi a, rjl+:iL. a--3j Lo.q*517 ,r,-bjc,.* Slt 6 ,-,^-;,l

'tJ-c/

o+y- .-F o ;l c,r-*;: \ .*-s-, LJ,-s J Ur. -)l ;".r,: yL:.a. ,:"-U;i ;-t
.rJf f$l o^!f ,l;r*5lr g-ii ,-rl:* r oi iU r 4Jt-<,-



...di5- Cjr- -''j 
I yr jl-rJlrr e-Ji )lri" t|r jl

Qig; g otg.

;l M rigidula:rf"L-l alt-.(- +_y_ {-F o jl 1-;ij I rl.u; jl .-r:nj! r/_lJ.)

3l Iv[. trancuntula *l5i-f s *:tl &U"-,1l M. radiata ,bgf i ctt-rf ,-;tt-

M c,sl3.i- 3 ,-,. ,,.D{r( 1l M. orbicularis ,Q}-l 1l M.tnmcata n-F .5-": jl+^l

4>.J: Y. .gL:;: :l4l )Jb!j_u\"0 jl .,-,.s.rU;l A: ;lpolymorpln

c[;lK rSLr ;,:+ j llrK^:;L 4-J) Y. ,'\0 .\ . ,o (jt-' 3-Lr 6LayL{ o, llrK:;U

l.rr .1"( AVt ) 7f ,S--.r.i-.ri G;lJt- t+l;l -r-t-r Lt 1l u-,J $J*r Jafu

,rj*6 :*+ is*3 t-r )1 ,/,3J 6t^4;J-i .t't'^:' 6r3r1t4e 4t Uy\, J -L-r-S

+t e-S Y ,.-r-r pf ltt ,!v c$"tt* Jta .r-i '+-L e--h ,:.:6

1fo, : EDTA-Na2 lf \ .fw & rf v1 ,d.Sbr,i rf Ytr' ,s{jt*i
.-t-i o-r.iL-,1; .<,- f+- q A: ,F .W =i -r) )l-.r, 

"l-t 
.:-r 6000 JJSS"i*-IA

L:l-t- 6f ,:t*o J3I^" ,t .tr* L L \ 3l dr- jl 6 &- 6r$,2Loo ,4-7

1r J*l -.r 61lt$; rlp;L ar:) ! ,5Lr-1.r nop, Y'U \A.r.t q bdr- J or,5

gtd_t_rl gta-l c<.t .J--! or[i:-l Spp:-*l eWtt s j_tgs-{|qt+l c-e-t

.Jl.l o:Liil U-t-, Jf svl q t)-.r, ./Y ..r[:-l b.14L o/s_) 11 1lt=.Sla, u;S

:c,,L-l J9yts * :-h

'5";- -'1 A,h \''' J) Jtl*,*,-.1- c.rk-l e-5 Yo ( t

'W =1 
.t,* \ ' r -;) JJl.*, .<j-t .+,.t ;!A \ \/Y (Y

c.,U-l oJ*tj .t-tS 4J C^ 
q )q JtU,' 3r.,11 .i_ f jl A,* L, ,F

.(\qqY JlJt<$ e Korori) c*l orLi.il ,,f,6 pH:1 [ o.ui .:-.r,

)l A'* Y JUi" :;l.rrJll I Jotr ,5t 4 cl.rjl3; J d)t fV ')s:
d-/ -r, _rL"./.\ .r-.t_;"t -t,*,/\ J,fr 4ji5l ./l tJ.-J.f [ ,.rk-! 4_e-U

..',.,- ..t^i *U;t ,:i I {.-ii o-21,,"s ;l .tA- o, ,tLpG A I .r..! Ltl;" }-Ur1

rY



(t ) I \ .11,-! blJ-l ;tgb t '*t 
lb$ CX-t r .{,j eli=ia' u,:.ag, uEJ-ai

.(\qqY Jbt<-,6r Korori) +rf ulf j,iU of . (r Jlt ,ti ot;;; u,">

61tl
.r.r,.: t 4Lr 6|.114 l"U ..:*,- 4y- ,SWtj ;t u;41 .11.r"517 ,rji
a>.J: Y. , \o ,\. .t-L, gtlt""i _2r -11-r"5lr,,-_fi,tb.".$r./ crL.l.i ri:Slj
.rL* -1r L,l .(\ .Jt *i ,[#) 515 i1t:; b ./U+ ,JlFij no t ib..l5 tL"* _l rtfp;
rf"it- a>.-1.r \ . tt^* tr b ,Srt: .ry:;l yt-rrS! n;i ,tla' rtJ"U r--r) 0

n-i;i tt* tr: crt- j.-l;pl e>2: -p .1*11-,1: ;l-r".Sly, e-ji )lJj" ;"1*a .rb oLlJ

.:b L,tij 6sU--1 -i)t=l rlr.e;L r-t) 0 tL.* _rr

1l M. radiata ! L_r.-r &l ,,x5 yr _11-q*51y, gil ,y,-lSl ,J_-&. t+cyyj r.ttr-r,

M. rigidula ,?r-),5 1l M orbicularis ,a*s1l 1l M. radiata,-ri jl .r- J .LiLt
F b_l-; r: b .ll.lt ,e_lil tdiS +. : o:y crt:-rf 1l M. rigidala : oKr( _11

U 4jt*t< ct_t ) JL"#- _,11 .t'..;Lf _11 M. radiata ?tj.(Y orL*"r. ;f*) .r;rlS .rL:"

a--. y: 1 , _,,1^l 1l Ll ,..:.-ilJ 6l4U-y" 
").,U 

,+ rtp;L o+_1, \ . g_Lr '1!-i
jl .rt"l;'il -rj:-r .-r-l .c^it_ u:_lil 6l4U-)t" J"E r[a" a, rlrK.;;L rrt) o U rlr.e;L

M ?rj ;.r .rt-i; .tj' ,,3*:a ,ii Jl$" af .:*ib ,f.J f^ a7_st _ri,a li o

a>. J) 0 U 4jt"iK -,L: jl .ilr;; !-,tj ,.r_br .rj 6f.,-r 1S: t !"_l-rl 1l radiaa

.J--x oJu_r:tft;t- e.>9,rit.a U o tt^: jl j$t.r-_l;s|.5. A;i t f ',!- rf;L
-rL"* -rl ly -1l-rJlr, g-7i .r--t;rt U--&, ?r\3 1l M. orbicularis ,i i\
lr o+-r, );e E :lfpU n+t) Y. -1t^* -,11 3 c,.ib :lr5;U na_.r: Y. E 4jt*K

.iyi :> .&it_ ,_p_|pl 'V 
os_re! ,.,_;,l tlJb otl-r ra_r) d:^[5

a+,: Y., dH.lK rSb_rt* .,r _,llrJly e_ji )lJj- bt1rS ,t M. rigidula

:t_ rt '', J) q + ,J_F '*S "i_ _r .l1a 614U"-y, 
"!U 

r..- ctj4 rlr.e;L
rr-,rr \. E rl-r.e;L {?J) \o _lL* _11 .c*ib :jz1 tlrK;L rrtr \o -,1: oJ..i

P li rl.ft;L r+.,r \. jlt $ o-r,-r ,,,-rri ,i-lil -1: ,rrl.x!L; ,=J ,-(1 rtrK:L



..dt-s- o."3r- ?:iJ';j 1 .1: )1.$ll '-/l i.tb tVr il

r-jI

",L; 
,>y,ct s .s--tr )lJL , o-tl-r aTyr ,bK ! g-rr1 ;lri, rlrK;JL a--yr

.r,_Lr a.l^eG J) .)# rt-_1 .-r.19 4 ,t-l 5 ,.---ib
"F_lil 

ct--15 tt^*-

4-J) \. ! \o .gLr -,11 
.r..1 o-t-.r 4U-y" 

"l.ttr;^t5.i" 
rlf;;L* 4?J) \0 U Y'

-,11.r-5!y 6yi j$. rl$|- r+-rr 0 a, \ . ..gL.r jl .e.i,l.l -.5 ,j{l}l rlp;t-
.ri .r*"r s ojf qyr e.t i ir*t, t'r r-ii di""lil .crt- crt-lil ;6u :*y

+-j -ba, rL-1 crl-uz F-lil e-lls,c;lr a.,bl -p t
tt 4jt4K rL": -rl ,rgt.!G "i^6 QF-t -it M. trancatula var' Mogal ?*ti
.l-l .rl -.8 e.p yb+:lfa\ eatr 0 t Y, -rL: -rl e-y141;..r1.: gliJ Y'oC

ll,rr.Sly Fli u..ott .rl.: c.rlLl ty 6r$ ,i-lil a-y.: ,p t tlfiL a+-r) o 
-,rt ,.',-jl

Y. jl _l or_1 d-,1-t Y.'C ti dtiK-1t: -'l ,:tKf ;t M. orbiculans ;::,yj:r
6wtj .$lF ./q -*' cl-r{ d"p -,t+ rl$;L ar-r) ,'* { r.o.-s)

;s ;e i; i -.;ljol-,11 M. tnmcatula : ,F ;l M. polymorphavar. Santiago

.Jrl-ti oti.j :3= 1l n -yi llri., yr dl&-y" J,U dl!-l;.il t J-

egEJ.

r--'i yr c.Ji'r a1;*. (l{41) Castillo j (\lvo) Ebermann eilli>i .rLl;
4Jt5- 6t-an",.Jr- ))_f )t .c*U-S J4j JlJ.r-a L,- )-as 9 -ri*1-9 -11-r{1y

o-l--l oJ,-r (+:t k) osl-? ,.-71> 3'-;^S _lr r*-yl _)l;' u'-.;::. dlL. :-st,

15 ;L"tj U-i aS c-t jt-J, J-l q ft, ,{--t e,'=' .(\ o-;L-.i .}<.:) c-l
a;..Ir L -r/-f s o:^Stt.jlt', 6LaL: GL6.J ;U c-'i 4i ,*"li G6-61

[_ ,tJ;lr 6ts4 .>jlL :l- u,L^*. ,.>--; L'-lrl q + -Lar,-rr 1.rliJ .;'*3
,j--# .i1;,;" .r,-Lr ,5ta,1[."; c-r.i 5 ;t^ti ,--l orf c-:$ .:ti"i; !r.r-

J+.* t-by,lllo.:b ,Jtji cri5 -b :l \t er5lJ J,- ;jr : uS o4; -11 
lJ d;:SlJ

-r,-,t-i .:l, i,- (-La) -r -*J tdi ,sij-*:-r : tsSj-y-t';: +ii dJr 'U.:*^ JrG



(t ) I \ .J|'j blJ-l Jg+ s ,f t ltrtJ Ct rl -t 43 rrtirir- ,-iej;., r.Ld.a.i

a5 .gldL-,K,_ glaq,y_ $;; ,r_l rr .(\qqY ,Korori) J:5 J*'.,- \ J.^.,'
..rt*rf tl M. rigidula iJ 3; -ruiL rjl.u:-ils l-1 -ll.r"Jl,, ,n,_;.,i +J; J[a" J,_,iJ'",i.l

olr-j: U"-# ."5 -E _,11 .t:.rLf s .*ssl ,*U:l M. radiata r oKf J

-t-h,e s ,-ltiiljr -b :l : Jilo:1.: ,JLi-i t-.o )l l-1 Lr .-i.L*" C-b + ,:-*
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