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u<) ~3U\n <) u tJn CC;;):; lhl~wCls<) m<)ui5Cl ul~<)lJ<)ClU<)l~ lun<)uccii t!2iJum<)~:;cw <) :;!2 S~~<)J 
nd lnsu cc~utCl s :;Ulu <)f.J~~lJG . 9 nuClhD~ul:;i<)E1U CCuu~ S ~c5ClJt5n5JlJnu~ <)Jn :;~nsu 
c~slUic§<) l'o\ D<) CCUU Ul<) ~ ~~snlCl ul s<)mciit!2nu ElJ<)lJ~ s~n<) u CC;;):; 

mV"1I01Ji10(m,,~u~ClYmR1J) 
• ~:;ClJnlU CJ ;;) <)~ s~ n<) u s<)m<) ulUii5Cl 
• 5n~<)~uElsn t5lnc5su - ~<) EJlUCJ ;;)<)~s~ n<) u 

1I01JmV.,JBvYm~C1c:.,R1J 
• cuu 5U\n<) u~t5~&~<)f.J&~Cl ~<)m<)nDnuw t5~ w 
• ~s~tCl~SlJgJ c~s~lUi~ClE1uguc§<)nu . 

CC1]OI\'1JC~B1J 
• tJmuumpi'f Cl ttJ(1<) lJnu ~sf.J~u C~Sm;;)Cl~SU n<) UC~ ':l :; c~su 
• ~sniru Ei~~<)lJ <) Cl~ n t tJ(1<)lJCC;;)JgJ m~' ~UCCClU ;;):;mD<) ~ t5 m~ ~JU . 
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(SlJl~~ mrtCl) 

G G~lJG[llJ~~Srtll rr\rtlJGSlJ~), rr~lJD~l:I ., , , • J< o,~ 0 • 

(rtSS ~lG) lJ~rr~lJl:IlJflWS~lrt), rrLmqlJl:Ift 

(SBl~~ Gmtl ) ~~l~\GflnQ 0 

'I1St;J::l.E;)I1l.l1l1)JGSf1 ::~JJ I1~G~nD 'LlCl::EmQfT~nCl3 • 

'Cl.f1ll1l.fTUl ::~JJ 8Cl1l1~ .' r:; Gl.lJl1l.fTUlUli,fT\ I1~J fT\l1lJGSl1~i,c.\}l1u::lJLlCll1n • 
""'C ""1 " I ""","" ';If ", I 

(; CI.~CoUn~Bg:v !!\rtijCB~rt! ITl!UOIl~ 

'I1St;J::l.E;JI1l.UI11!GSf1 ::~JJ I1~G~nQ 'LllJ::E;LlQfT~nCl3 • 

:11~11!J ::~lJ tl.~ ~~J UefT~LllJn1!~i,C.\}I1U::lJLlCll1n • 

~ . U~ITGIl~Un~Bgm! ITl!UOIl~ 

'Llf1l::E;LlCfT~nCl3 ::~JJ I1LlGS(lI1nfT~fTLl6fTl.Cl31.~l1g8CE; • 't.) ..... (.).... .... ..... 

'f1\I1~(l f ~JJ l.~CJI1QJS\::f1~l.¥lGJ:ll1n~S~J~i, C¥I1U::lJLl~l1l.Ull.SLlCll1~. • 

l.¥l~\CnnD 



o wnan~lJ~U ect9ii9Ji'iun')Ue~')~e~9U (eSueD 
~~cC;9) 

f,) u,)1~wn9,)U1')u~nCl~nu~0 
eiJu9,)U1')ue~lJlu;;)~m~~J (eSueD ~~eC\9) 

Cl 9,)U1')u6u,"')nluWn~,)U1')u~nCl~~u~0 (eSueD 
~~eC\9) 

~ 

WC'lan&1JJ~ll C~9~9::l1flln'lllC~'l::C~Bll 
• 0 (fl ..... IJ r.:. nn...., L,. J." ..... o C"l n 

• Onn~Cl,,~tJnWCl9')m,)U:;lCl (mEJ,) CC;;)~ T);)) U1lJ;;)n:;l~U~ ccn::JCCEJ::JtClCl , CUUCE19 CC;;)~ lJ 

5')n6::J99~11,)lJ~ c~::J:;l,)'u,)ClOn~lJRu CC;;)~ E1;)u~lJ5Cl~~WCl 

li'l~WC'l9'lUl'l1lIJC'lt'I::nllijD CU1l9'lUl'lllCM.uYllii)::C'ICCQ::l 

• WCls')m,)U~Cll1~~~~;)uiDU1,)Cl~U~::J "~~;)EJl~~Cl:;l,),U,)Cl U,)l~S,)lI1,)U uiD~uu~w')uci') 
t~RBu. 

9'lUl'llldll~'lnYuWC'lB'lUl'l1lIJC'lt'I::nllijD 
• lUWCls')m,)u~Cll1~nU~;)wii::J ~')ttJC5ClCiJus')m')u6u CC;;)~ :;l,)'u,)ClCnut; ciJus')m')u 

,~ '" " 'X 
ccn~CltCl, lmm~cw')~ CClJU tn CC;;)~ m~, c~::J~;)')ciJus')m')u d3'u U1DU1,)Cl~U~::J. 



..., (Sl, (Sl, ..., Cl. _ 

3. n"lJE1m~SnWClS.,m"lJ~n UlCmlJ"~~lJ 
nU~~W.,unlJ~.,S.,n.,n 

~DWClS'lUl'lU~ml::;uCllCl ui~'lJJ'lmnClt~llluUlDml1nusu. U'l~ 
~::;umnClt~n lunuctrunCl CC~U'l~~::;uCl~t~n. U'l~'~::;UCl 
cnClt~R'1uC2ClUlU'lO. CC~U'l~~::;uClAcnCl ~t~. WClS'lUl'lU~Cl 
S'lCl~'lJJ'lm9'lfi'o;;)sCl lU~::;W'lU CC;;)::; C3SUtl:l ui~~'lJJ'lCltru 
fi'ot~ CC~ i1u~::;~~::;c;Judlull1t~n. ~~iiu. i1uDE10'lJJ~'lE1U ui 

~::;C1s~t~E1m;Jsm9'lwCl S'lUl'lU~Cl ui~'lJJ'lCltrufi'oC§'lnu 
~::;W'lUCCOCl~SJJ S'ln'lCl CC;;)::; lluluUis~Ru. 

trClt~Ul'l~~'lUS'ln'lCl CC;;)::; nu 

uiD6un::;Ui'u~n'lutrufi'o29~WCl8'lUl'lU~Cl CC~U : t;;)tI::;tI'lO 2S~ 
;;)::;~~~~. ~uu::;~JJ. E1o'lJJ~fiJJ~JJ~U2S~IlU. pH 2S~IlU ~;;)::; 
E10'lJJ~'lJJ'lCllUn'lU;;)::;u'ltl J'l2S~IlU. 5n~::;u::;n'lutrufi'o 2S~ 
CC~;;)::;~::;UCl CC~U ~::;cm~ ~ W'lnm 3 (l1'll1::;;;)'l~ m 2. CC;;)::; lUW'ln .. 

U'l~~CluiC1S~t~W~'l;;)::;U'l;truWC~Cl") CC;;)::; lUW'lnm 4" ;;)'ltl;;)::; 
, .... I (') 11 

sesClnesonUCCl1;;)::;~::;UCl .... 



4. CCU~U":i1"EHJlJn"::J ~. CCn~CC~lJ~~U(l lmccri~.,;::md'nslJ ! 

WCls'1m'1ufilmc~uJ}m;;)'1EJl:l:;UCl CC;;):; CC~;;):;l:l:;UCl CClJU J} ib m;J m;;)'1EJ:il'1EJWu. Dnfi';)J'1:J 

mfJ'1l:l:;uCl l,J'1nC5EJ Q~Ul1'1 (Brachiaria brizantha) (~U:il:;CCCl:J U11). cc~uJ} :il'1lJ :il'1EJwu. 

C~:J :il'1EJWU "Cl:lC5ucnn (Serengeti) cc~uJ};rn:il:;u:;6U(ffEJ CC;;):; ll:;mEJ'1EJCaucC~U (Elnu 

nU:il'1EJwu "U'1~~:iln m;J ~nu'1u IlS:Jl:l:;UCl l,J'1nC5EJ ocnlJCUU (Brachiaria decumbens) 
'Cl. '"" cl. en • n.... • :::...... ..... x .... 

:il;)usn:ils:J:il'1 EJW Uutcm;;)s (ClJUlJ;;)n:il:;u:; ;;)'1l1U:il:J. ut :J:il'1lJ:il'1EJWUU EJ:J ssnClsn CC;;):; 

r.l:;~mcriu ?U(;);;)'1utcCl1n~'1:Jnu. " 
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,iil ~ 5 
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~:JtU. nS:Jc~'ll-'D'l ~'ltlwuccn;J:::;J''ltlWU CCDU~nElm~SnJJ'l ~'l;)t1E1U~n:;J':;U:: lC)D:J lm) 
l3:;CW'l::. c~u 5n:;J':;u:; @9:Jn'lU-,:;c;;JUCRtllCl. C;);:)'lssnelsn. ?m6ut.lS'el ccnul3:J. UlUUl'lU 
LlW:;tI'lc) cc;:):: ~::W'ltlJ'l§:J cbfi cuu6u. ~~tu. ,,:;.un'lUUlc);:)9:J :;J''ltlwulrn~99nJJ'lc~9t1 ~ 
C~9JJ'1U'l1~ C~'llU n'luccnt@uurn'l:;J:;cw::;lelih ffo~'l:J. 1UrnD'1:JD ~ JJ'lfi ~:;Del !J:n~~)tf 
ClcmdJu (Brachiaria decumbens) CCJJU.uWC5:Jl3'ltl WUelC58 El "t1'l~B:;J'n". :;J''1t1wuo:Jn'lo 
CCDlIcl1C)tnn lUc@c) s'1~ Cl'lcou99n~~~ln ccnI1u"I::lmiJut.lBoccnuct'l lurn;J'ltl ~ mel. 
~'lEJwu'(rn~t:ls:J~::Del fi CCDUn'l;)~mel:;)9:J cc:;):: ElClCQSn c~sccn\~i1urn'1 ~:Jn'lo. ~:Jtu. 
I1u~:JDE1;)'lJJ ~'lElU ~n9:J \nU'1C9'l :;J''1t1wlJffio~l3el tuccu:ai'l ?mccn Wl;)n::~n9U 
~CCUU-'::C9'l :;J''lEJwu?C)fl:J@9~:;;::Del ~U. • 

~JJm;)fi "I::ccu:: U'luuc)'1l3'ltlWU~o~:;Jel id'l;)tm::W'1t19'ln'lCl. ~u cc;:):; n'luu'llQ ~ 
. ' 

cmn('J'l:Jnu. 

UUC1'19:)11'lU§UElJ'1 ccoa:; UloOls:)lumOl'lEl ~ 
U::CUltl t~?mD'l(U"rlOl::~'1E1WU2S:lnUC9:). no 
J'l:): it1'1E1WU ~O S'lS'la~ uutmJ "S'1lJ'1SU[:;)" 

(Arachis pintoi 'Amarillo') ~U~UElJ'1 n::~rh 
c2mlsu U'l ~ ~'lC1 \Cl(mD'1(u~s:)nllCS:l C(~U 
ClAT 17434, ~ou 9:1n'1U§UElJ'lom::fJ'1it1'l0 

2S:190it1:;t1'l;;) (CSIRO) cc~ul~D'1(u CPI 

58113 cc:;):: 9:)n'1U EMBRAPA 2S:) ti::CUlC1 

q,,~u CC~Ul~ BRA 013251. (0:;)'110 Ui 

tJ::cUlCl1Clib it1'1lJ'1 tlrJBCl it1'1 fJwulClib tocc~o 
~:l"::l~~ :;,:;cw'1::1m:;''1E1wuDu. 

~'1~'1m:;)'1 EltJ ::CUlC1:;''llJ'lC1IJSC1\~ l1uJi"dJ~it1:: 
CW'l::ciJuUloa'1fJa. fioJ'1:J: ijo a'lS'1Elit1 uu[rw " 

a'llJ'lslJ[oa" (Arachis pintoi cv. Amarillo. J 
§tlit1::L1'1:;)'ld~~it1:: cw'l::2s:l.i1u C(DU "a'1lJ'1 ' 

BlJ tOl" (Amarillo). CCrl JtJ::CUlC1 [l1~mtJfJ 
CCUlJ "lJ'1U tWS'1C'" t5 ctJc'SlJ(U" (Mani 

Forrajero Perenne) cc:;):: J tJ::C!JlCl 5:lC1Sn 
cc~u "1ltn [UUln" (Pieo Bonito) • 

U'l:lit1'lElWU ui \~l.i'1l~ tu C!Hla'1~n'1COlJ9an 
~ml~ cc~uE1:JiJ1ii'u1J~l'l::cW'l:: ",::1JW<i:lCCrl D'1 

cu c~:J"I~~t?iEl"ln c.l"lun'lu1Jn:;!'1Ul'1~ iiUUUCl'1 
v v . 

9:Jll'1lJ CC:;)~ ~UElUElD"lCcm:l~'1o 28:1u~CmO 

rl'1:1 ::J ?lJS"l~'n"lCOlJa911~<i:J 'Le:; CCUU\Clii'l1~:J 
iilJ~"l cCriOl~:;!"l tlW U i1 9:1 tCl?~~i(l::(W'1 ~t;) S:l iJu. 
t:l' ~ ll.' VG. Q' cl. 
~ i(l::CW'1::CUl:;)'1U cwu"'~tna:1 Ll'l ~i(l::CW"l:: 

~lJ~CC~D fiDJ'1:l: 1ll'1t1WU "S'1lJ'1SU(;;)" Ul5 
d' • to... " " 

~610 ttJ . c~u mfJ: cmlJu,:, U'1::li(l'1fJWU 

fl"'::(9'1~it1~1l'1umri'1Cun C~U "c~csumrr 015 

:;'~TJ'1U ~ ~ nn"llJlh'1~it1"lfJwuDu J'1:JllJ'1:J 

20"l:1 c~u "cu~'1nu". 

....... ~ ltl 1.; .... 

n'1n::;;)"l:Jll~OnUit1"lfJwun"l::l ~ cm;;)'1 U WSlJU1:l 

~. D'1cv. ~uri'1CUC1 tosotJs:JlJtJ '1uW'1nm 5. 
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• • • • • • • 
·lun')uEim5snwCls')m,)1J~Clulll C~Sl.hltl!)nVlm~'1:Jll~lilnsu tl:::cDurJuiJu (cuuD§ut1sU 
~ , ~ , y 

Cl:J~lJU: 

~lJ[1suiii 1 U'1l~C1'1C1:::;;)'):Jiii 1 c~sEi'mQsm§'1ll:::U[l ul (mU0'1CmlJ,):::~lJnu5mll'1u rJi~'10 
ll:::lilnslJ ns:)n'1lJ~ll CC;;)::: lh l~. 

~uC1suiii 2 U'1l~[1'1t1:::Ol'1:Jiii 2 (~Sc6:J0'1((~lJ~:::U[llCl rJiCClJ:::lh~'15u l(f:::W'1US'1ll'1Cl CC;;)::: 
<> • 
[lU 1.'1'1:) ~. 

mS:JmO'1:)lU[1'm:::;;)'1:) iii 2 mlJ'1fJelO'1lJO'1 ~dJmju6cmlJ'1:::~lJnu 
l(f:::W'1US'1ll'1[l CCOl::: l1u 51l:;!:::u:::iJlJ. ~:::UCllO ulDmlJ'1tJf1'1:J 2 mU:JtJ (ee ) 

tnlJ'1tJO'1 ci1u~~uo ulctnlJ'1::: :3lJ tnQ E1:JlJl~ci1Utn'1:Jc~smNlo 
llJll'1uUi'Cl;;)S:J luc3su12ri:Jrl'10. ~::: uoulD tnlJ'1fJO'1:JCl(i:J (e) s'1[l'-l:::cmlJ'1:::~.LJ 
ccri'-l::(J'-l:::c@ucClulI.'11Cillcul''1nu ~:::uCl ulD mlJ'1fJ0'10 2 tnU::JEJ (ee ). VllnoJ'1:): 
mv'1 sD1l11l;;)'1 "I:::cllolCimuC1u ulDE1:J'1l.J9CllJ ~lJuuCi ccrilCi5UW(i:J1l'10(iO (e) 
(W'1:::;'1 ~'1ialJtn0Ul~ iJ1V'1nu ultllllUC1UCC~U00:Jfiucc~o CC~UiJ1V'1nu 

• v 

~lJ!1suiii 3 n0f1n'1~JJu7lJw")n" U"):J~n:a,,)EllJulns:J\Ciw~,,)Ol:::lJ'1ciJuwcwo" C~Slm~O'1 
DU'1:J SlJ ~llnUl(J:::W'1U2S:J(g'1CS:)U. 

lj 0. 

2lJ!1SlJUl 4 
, .,. ,. 

S'1UEi'ls:anU'1tJ ll(ionu(cm;J:::~dlo (cu:)W'1lliii 4 ";;)'1fJ<.l:::S001l(i:JnUCCt1;;)::: 
ll:::UO") ulElociJ81llJ'1 C~SllSllm'1W'1tJWlJri'1:J ~ CC;;)::: U'11tllmll'101l:::lilllSU 
tl~dlurJu. 

tii':J 4 ~lJ[1SlJG C(~lJci1UW(i:J~CCU:::U'1 C~SC5[llm~'1U~'1tJBu lUll")ucglJffUElncQSllWClS'1 
iJ1'1U~[l. ui'1UW'1lJ'1nc~.LJ"I·1n~U[1SlJiii 2 risu~Ut1SUm 1 cc~occri~'1lJi1ll. 
llJCn8~'1lJiJ1'11l~lJCE1fJnU ~lJlJri'1J ~ llJ~.LJmoflcc~o m'1U'-l:::cmUO'1 
ll"llJEi'm~SllWCl~'1m"llJi3Cl (~8Im~'101l:::fdllSlJ tl:::cDlJtllJ tilJCC~U~"lfJCl"lfJ. 

llJW"llliii 3 fl CC~lJ~:::\Ci;;;Cl;;)0:J m~ W:::ctnUW0JC(riU"l:J~:::UC1ul~"lEi'ucul''1tilJ. ~OlJWC1S"lm"llJi:lo 
U'1:Jll:::UCl CC;;)::: W"lfJWlJ ri"l:J~ ul(iJlJtl~ lmfJO CC~lJ5:JUSOJJ\5 LUW'1lliii 4 "<.l'1V;;):::S(iCl 

, "'" . (")" 

ll(ionucCC1~:::UC1 ) 



tJ"l8lJ"lQSlJ rtO"lt'lSlJ 

ctJHc~t'l8JJ Cfk08~ 

8"18"11. lhitn!l 
n"l~1J()"I n"l t;,1J!f1ll 

c!fu tO~lJ"I lJ"l'tun"l8UlJ 

c!fu toQlJ"I Uucuuc!fu 
cl{Clllcl1ui'f1l B8n"li'f1l 

cb:: tu~ C~CUCB!I 
"au~~(nal~CI!lcqUlJ) 
n::~u 

• 
•• •• •• 
•• • 

• 

•• • • • •• •• 
• •• •• • •• •• 

~ ei-1cC1slJ - n~~lJ'1 cD :Jei'1S~UlU'1fJ ~ W'1n "U'1 :J~Cl~'1 El lJ !i\ ~s:Jtow,"'1;;)~ lJ '1CUlJWCii'lCl " 

•• - uufi'JtoR. • - S'1 Cluufi'JtO . uSlJ6Dn'1Cl'1J - uufi'J6to 



lI::w ... ua ... n ... n 

.. •• • • • 
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•• - uun~\C;C\. • - 9'1C1Uun~\C; . 
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- uun~iJ\C; U9lJUlJn'1C1'1~ 



u~~~nm~~umn8~Q~~Q:U~CUU~C2n • 
ci:lSCi1UW1U~.ul~~.uU ut~:::CCCl~lU[1"l[1:::;;)"l~ m 1 CC;;)::: 2 till, v~D U"l~:(l:::W"lU~:::(W'l::: 
vii'lcuu~s~\oW~"l;:::U"lCUUWC:(lCl lUn"lllElm@SnWClS'lUl"lllfdn ci:lS:(l:::cUlM~"lon::: L 
~nsu. Cl I 

~n8~m~ulrl ~~ucen:. cell CCQ:! 50U8V. 
li"ld~8lJ -UElOlllm U1V"lWClB"lUl"lllfdmJ'l~~:::lJCl C~ll !,!"lncseJ Q~U[1"l, !,!"lncseJ 
n 0. 0 ('). n a. 0.:1 I 1; 

mn.uCUll, !,!'lmSfJ .unn'l U1;;) Y"lmseJ ~~~C5U~:(l CullB"lUl'lUCcn cen:::, ccv CC;;)::: 
5ousfJ. ~'l fdmUl5'lfl1illUlV'l ~~~'l oculli'lllOUUI;;)"leJ ~:::c5n lmCnnS"l n'1 UWCl~ cc~~ 
(Photosensitisation) ICleJann:::r1~:::(R~~ll l.1"lfJ. U1V'1 !,!'1ncsfJ ~Drrtn;;)'1 :a'liJ"lCl 
lmfdCl nll\o llli"luOlJUlUSfJ. ~'1'(mUl;;)"ltJ i1~:::C5nlmCnnD s"ln"luwn~cc~JcUlnS1Jn1J. 



'11 rrCs 6::: I.. I1lJ:::U 11' LJ\l1hm rr lJl.Illr3Sf3 LJl..rrI..Il:I1UC(Tl ... 6 '"l U ~1;,) , 'Si 

I..~LJ~t..?:::1..11lJ '~V3I..C~mI1Cf1t..~f1b f1l.mt..Sf1Ql~bt..(1llt..rrl.~f1~l) (~" :::c:m C!I) GS~lC<;~ll~ 

n~l..~ 'rrl..lJVlli,GI..f3Glp '% O~ f'lM'ml,(ll1l,r:::uh}/IC13 C<;ll::1.f!l):::Ull~Gs6f1t..mt..6f'li, ccmn\c.!!,l 

f3ll! . (JUlSOUIIW) f1§rrw lll..lll U;~~.a:::I..I1lJ'"' f'l1mc<;ll:::I.f!lj:::ULJ~~ll~f'lQlllt..fTl..~1I ~H:::Uf'l~ 
, (SJ1IJ[IJXO) ~lJejhlU§ lll.IllUf'l.a:::I..f!lj 't..rr ~ ll~I1J:P I..ccej)f1l!sWGJJ I.lJl.ehll..n:::1l: f3S11..lJ .-,: • • 'l "'t,. 

hl I..~m 'f3l..em I1Cf1I.~I1D)f1~T61.~ ~\C<;ll:::l..f'll:::Ull~~llgI1Qlllt..fTl..~ llg:::hGt..nll~l1l.mt..6lli2 

C~ll::l.":J::Ullln~l.S!lllIrtl.lOl.BllCl 

gc-



rdClB ... m ... 1J1n z ... ;;uuB1JiniJJ 
W(lB<'J!n<'Ju~(l!n;)<'Jml:;lkl ~<'JJ)<'Jmn(lt(iYu~u~ ~ 
ngJ)c!inUBfJ (cvufiuccvuns~fiuw'l;) 
~nUnUUBU~nC(~~W()~W, W(ls<'J!n'lU~(lU<'J~~:;iiCl ~ 
.i1n~mh\t1~nlm~mS<'Jnu luusu~D€J) c!inusfJiiu \C1CCl; !nV<'J Y<'JnCSfJ ~mnn;;)'l . 
~::m tUl1'lWSJ) UlfiuCl<'JffJ) (Stenotaphmm secundatum) CC;;):; B<'JS<'JE1~ uuil1fJ. 

ILl '"' •• ~. I • If. t 

~<'Jand~nsuu'l~e1~ \ClIl'lJJ!n'lhtClB'l!n'luilfCl m:;!'l J)"l Clc1101u5J)\o. CCl.'llu:;!:;w<'Jun~n<'J;)u CCJJU 
~DwClB'l!n<'Ju~o~::iJCllCl!nDCl ~~<'JJ)<'JClCnCltnn. (([1Dw()~htClS<'J!n'lU~C1U<'J~~:;{jo ~ ~<'JJ)'lO 
VUC1atnnnUn'lUCS<'JC1;);;)SCl lu:;!:;w"lu~D€J);;):;nun"l~. noJ'l3: ijo B'l8'lEl:;J UU1ClfJ :;!'lJJ"lCl 
l.h l~um~BE1aUElJJ!niJ"l~U CC;;):; 5Cl~:::htCl ~1J(~S~ ~ D€J)iC1. CCrl.i1ur,dyrnBut.l;)o!n;)"lfJ, 
WClB"l~"lUi50U'l~'~:;{jCl ~ ~"llJ"lmnCl\c)?UUSu~n€J)Yu;):;nun"l~ C~U ~o c~ul\J~J)'l 
VUWC~1J CC;;):; lJ"l t!]n'lsvlJ, VO:;J:;U"l;;)SJ) S"lO"ll1SJ.J. t1'lunJ.J cc.un~DlJ, c~l1<'Jcsv ~::t1"lC~ 
;;)"l11'l. Y'lncsv nCDJJCUU, \,!"lncsv Q~Ul1'l. Y'lnC8V ~mnn;;)'l CC;;):; ~:;m lUl1'lwsJ.J c~ 
f.uCl<'JffJ.J. 



'G~JlG:::en),~\~\ C~iJl1),t.~ 
U~lll.rn,,£:w n~ I.SCl C~ :::elJ l.nrrUJJ t.~Ul I1rTJJrt~I1.r]J ug;:l';GL.nC~ :::eJl L.~UlITG.@ ngu9n 

'[; I1gug:::l';L.CU nyll\ GellG;:c:!I1I,c\I1),I.~U~ ;:em 1l~nHJut.fTl.~Ct.UGJJI1!:lUl6(3cl'; UL.rrl.~nan , • .-,: "'l 'l r; •• ""'''"'I". R 
I1S?G~l 'll\l1\1 11/,f'l\G~U£Pf3\ff L.('tGHjf'l\G~G~UL.fTl.~jg Ul.Sl10:::eITl1fTll I1lf:::Ul1gl1§l GQ:rtCI1 

I.~C~I111"';:elj 1l~I1I.Ul1.9UrilT\~llfT '(z Gl.e:::lll.llGn',) [; 119UI1;:l';I.CUUU\I1f1GelJGUmn~f1l;:~ '" ';"" >t ~ liD "1 :=tU P -p (,,) . u>'1: ::: r; '" t\ 

I1jJll\ l.§JC gl1Qll L.rr l.~ GUll), Lla;:l';U~11 I.Ul1.9UClIT llL.9 I.C G~f1lrr;:e.l1a U\ f1jJCl.l3UlJjg GC:!Jlll 

;:C:!~8c:!~;:1lf1/, U\Ll£(rll1£.1'Ul/,LlL.rrt.~;:~jg u6Llg;:l';U~f1I.Ul~6LlClrrI)G~ 'f1DGJJ" 'f1!:?UL.~G~~GC! 
L.[lLlL.IIlG~C:!l.~ ;:C:!'J 11.l?~fTf:mL.cl3l.~U~ 'lJ!nHJrt~j;:~I1L.V6!2; l.'('tI1I.Uc'9lJ Ll~m.IIlI.~Ll!2 , ,..., I"f 
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WOB~m~1JIrt""~uclmot.fin1Jcl11Jno 1:t;J:: ~BliJJifJJu1J 
• u 

&J(19'lm'lU~mllm~dJCl cCDudlCl\n~ lU~U9fiJJ~JJUU m;J tJ'lUn'lJ' cct;U'lJ~::UCl C~U m~'l 
, • ' ...... \1 • s.. 

cUCtJEJWU~Cl cm::: ~ntJ::~lJ CClJU~'llJ'l mnCltClcCt1lUC1usfilJ!iilJUuciii''lUU, 
" . " 

WCl9'lm'lul\lClm;;)'ltJ ::J ~:::UCl ut\nccu:::u"1[u5lJiii';)ff CCDU~'llJ"1C1dMii [u~uul 6sfilJ~JJulJ 
CC;;)::: U"1J~::UC1 c~u m~"1 Smnn;;)'l CC;;):: ijmu::\(1 't~ ccDuE1J~'lJJ"1C1CnC1 \n[UClU~uunCl'CC;;):: 
6sfilJ~JJuusnCioEJ (cDJl1~l1::;;)"1J 2). C~JJ'lJ lmil1"1JJ. ~D&JCl S'lm'lU~(1~::U(1[(1mn(1 ul~::: 
lu;GUr.:l@;~J [u~uulusfiJJ!iiJJUU :;;unO'l~:::U'l[~JlJ(E1D m;J JUE1SmS'l[~. lU~::W'lUut~u 
unmn ::J du. WCl9'lm'l~~Cl 8~m::6~"1JJ'lCli.1u~C~'lm"1(1U'l~;@C5J~'lJ ::J ul~"1cuu~"1~U 
n'llJC~U im~8Jl\lC1. 

WOB~m~1Jlo d~Qun1Jc01JCi~~ (caJJ) 

WC1S'l m'luiijClm;;)'W ~::U (1 ~'llJ'lC1cnCl\CillJ~ ucuuci"1J (cmJJ). U'l J~::{jmicmJJ'l::~JJ~:::CW'l:: 
nul1uulD pH ~J C~lJ ~un:::Ru. ij;) dlCl~::.tilJC1~ 3Sn'lC1~ CC;;)::: Y'lnc5tJ sDC11n;;)'l. Dij;) 
Q::UC11JJ ulcnCl~\nC1 [U nu ul cuuci'lJm;;)'ltJ - ij;)~:::\l1 't;;)CC~utl~ nS'lcuu~:il. 



&JCl8-tm., ulrl =.,~ua:m~ulitftll=W" u~-tl~ 
m;)"IfJ~:::ilCl:;!"I.IJ"IClilMniiu:;!:::w"luJ"IiS~Lut;)EJ:::~u (Z"I.IJ-~ ~). DW(j::JU"l~~:::UClCffi"li1u ut 

z"I.IJ"IClCliCltnn LunuutDJ"IiS::JLUt;;W:::fJ"IO. U"l::J~:::ilClliz"I.IJ"IClUiuUl"lu~z:::W"lU~:Jn"lo\nn 
nD"l ~:::UCl§U ~ C~U: mv"l l,!"InCStl l;!l1n"l, VClZ:::U"l;;)SJJ S"IO"lrlS.IJ, C~n"lCSEJ Z:::U"I(~ 

n n",\, ..:. '\' n " '\' "'\' n "''\' 0. 
;;)"1 Cl "I , l,!"lnCSfJ ~JJClln;;)"l. 110 JJ"I LDCl;;J(j.IJ D"l~;;) CC;;)::: LnCl"lS LSn"l;;)nZ "IlSEJC1i;l. 

&JCl8-tm.,ulC'l =.,~uc.:mlit~n\oJ\m.iJC!8V ~ 
WCls"lrn"lui;lCl Cl:::numV"lrn;)"IEJ~:::iJCl 1:::Uiulll"lU~ twtrnll CW"l :::D"l"lm:::c~ucifu tm~s::Jrnv"l 
ccvu~l1(Jnu~unu' (Ci'oJ"l:J: Cl:::nu l,!"lnCSEJ). ccciw(JS"lrn"lU~ClCl:::~uijo IIln ~ ~:::UC1 (CVU 
D1Cl1::: C~1Jcifui(1Ji;l::J CC;;)::: ~n~"l;)"It1 m~ ccJ"ltmll\n~"lEJ (fioJ~:J; ij; i;l:::\(1I;;) CC;;)::: 

C~~IO). (~:JJ"l:JLC1uh(1"1JJ, ijmm5"lll m5::J1"ln\uJtmiJcc~o CCV1J1:::cn(JSu~uJJ"ISm"lncCliu. 
D6ut.uS"lrn"lU:'1iClCl:::l1uijo ~:::u(Jlb utUiUUI"lu~\w\mlltnn ~ 6un:::~u. 
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(-/ ( 1. 
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::e)] Q]l.[! ·~f3l.eIiC~ ·1iJ!lf31.ll:lGB6GSUlIi},f3G~eUt-lJ\ flrr)) lJa::l:!::elm[;S6 llll:l~tl~IiJ!lf3l.ll:l 
.... , I I'"f,; ""'. • •• 

·IiSU8::UCl.l:!G6~lJtr~lil.Uno::elib 

s!!,nnSll:llJJ!l i1\Uili)!lOG.@ ~Ul ::l.flll::£lf3lJ! GaU! ~\flSg] ~Ul nl.fll::lIln~l.p 

~!l.fllJl.rrl.£l~ lJ~nl.Ull.BlJt2G)!l~Ce) 'GSDI.IIl ~Ul lJf3Ul! ::i1f1nl~ (; fl~lJg::I:m~f1I.UlI.SUt2 (£) 

(C¥nU::LlU!if1l.UlI.6~\Ii~ ::e)) 1iJ1r1Q) 'rr~C¥G)!ll.§lfTCe) C~Ii~::LlUll$IiI.UlI.BUt2 (zl 
1.f3111liU::UlJ£$f1I.111I.SlJfll (~) 
~ '" 

:6C~llJ!(31.(ll 'IiUI.Jllf1!~C\rrCe[;~U\lirr)) f1nl.,I;llllug::l:!::eLJD Ull$fll.llll.6 
'" '" "$? 'n." "...,. , • 

ut2nJJCS;~LJS;6::er;M! '£ l'}[;l.e::LJI.LJIi/'r[;LJ))::~~\ Ii~)j ~C!9rr~Ii!s\rrCSnCg~\w f1~l.p 

W C; Gl.~LJg::l:!LJ~f11.111I.BLJt2I.LJfl.Q[;B6 ug~G~l.plil.u::(3e\ ::e), LJ!I1HmfP::\o.,f1l.U::f1::J1:U~ 
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... llfl 
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::b::elJll nuc~u ,.. 
Il~B::elil.~ 



.lI"lS"lJJCl; . 
1l"lI'IJIl"l 

cltCSIJCm 

U"l~alUl 
(~m.MIJ) 

na; d"lwls . 
,~ 
1.u;J~ 

:t1CS't1J1I 

:1JCtJU;.IJBa. I:) 

csn'l~c". 

CUC~lJS511 

• 

• 



era. .., 

hOMU1'l1Ji11::nuUlJ'l 
• 

Butolulnu ntrtEltrti1z 
(Andropogon gayanus) 

~ n • 
:;!'lEJWU Ul CCU~U'l : 

ccn.uU'l 

• CUumEJ'l~~ cm1J'l~~.uf;h;Sun'lufio . 
• '1UOl~~CC~~1J~2(j~~'l.u~. 
• :;!'l1J'lmnoioR '1uClUt'Jst11J~.uuu CCOl ~ 

Clucuufio. 

cen 

tnEJ'1 ccnJJU'1 cUlJtnEJ '1 fllJRlJ :;J~ CC;;)~ CUlJtnEJ'1&~C1iiDn lJ '1lJC;);;)'1er~9SlJ. mU9SlJ CC;;)~ 
D§ lJ9SlJ ~. ~ C1 sm~SSD&;;i'1"RlJ~~ (~~C~~ 4 CCii(1) . ccnlJtnEJ '1~~ll C1C CC~ lJ cO'1 CC;;)~ CUlJ§lJ 

tnEJ'1 ccnJJU'1 ,,~cnC1\C;R'1lJOlJt'JsEiJJiaJJUlJ. OlJCUlJnC1 '1lJW C1 &DS'1D '1 C15SlJ. tnEJ'1~~llC1C 
Cl. Loa • ,u nn Lo ' 

,,~cnC1\C1C1 '1lJtn;;) '1 EJ:;J~w '1US '1 D'1 C1 Ccrl lC1 EJ:;J~ CW'1 ~ "~CUlJtJ~ ltnEJ C1 '1lJW mJlJJ;;)~mc;;)~ CCTlEJ'1;) 

iilJ ,,~er~El~2ti;)~ '1lJ ;;)~~ CC~~ '1lJ(;);;)'1& tnEJ'1tn;;)'1EJ ~ ~~llmC~lJCcm~uiti;)CC~;): 

tnEJ '1 CCDJJU'1 CC~ lJ (1C1~'1EJ cc~ntli'lJ U1'1lJ~Tl'1lJE1tiuJ'1 CC;;)~ nmCmlJ2S~~C1 . c~~-;i'1CUlJ~S~ 
\C;(1m~SEJ ~ tnM~~i1lJ iilJ"~ SSDC1SD CC;;)~ D'lEJ(UlJ n'1~tn;;)'1EJ CC~;)~C1n,,~t'Jn lJ 

L.; X. Lo I 1.1 " , • ,-,' 

tnEJ'1~~llC1lJ :;J'1JJ'1mhcs'1ctn5'15'1 DSSlJ\tJ2~tnEJ'1 EJ \C1E1'1 ~~'1EJC1'1 EJ CcrlUE);)lJ CS'1 ctn5'1 CCD . 

D'1lJ~DC;;)EJ(CnlJ lC1EJ ~;)\tJC(J.JlJ"~WUE);)'1 JJtn~~EJ'1 Tl CW'1 ~~'1 ~lJlJ~W '1 U 2S~CCnlJ ,, ~t'J8SEJc) 



., ccnurnEJ'1 ccnlJU'1 "dj;;nl(J~u~ciJui!u cc;;)~ 
CV'1 (c3ucu l(J~Cn9) 

f) rnEJ'1 ccnlJU'1 ,,~Dn'1:Jrn;;)'1EJ~'10fim~9EJ ~ 
(~lJ lSlJ) 

Cl rnEJ'1 ccnlJU'1 ,,~murn;;)'lEJ~'1fimiJutJ~~'1 
(c3ucu l(J~Cn9) 

e ~ lJ'1 l!]iiu , tJ~cUlCl9UlmUC!lEJ rnEJ'1 ccnlJU'1 

"~~ n\5~h;;ufiCllUi~Clnu (c3ucu l(J~Cn9) 
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Q Q.., 

y-}nC5EJ y~1Jn-} 
(Brachiaria brizantha) 

'"" cl • 
~·ww UUl CCU::U'l : 
J.J"l81Jn (CIAT 6780) . 
n"l81Jn"l (CIAT 16835) 

C~C8lJmn (CIAT 6387) 

• cuum~'l~~C(nlJ'l::~lJ:;h;;Jun'lurr(). 
• cn()t~o 1UClU~filJ~lJ~u tJ 'lun'l~ CC;;]:: 

Clucuuii'() . 

• lmr3ur.lBmc~uonj'l m~'l ~'lncstJ 
OCcnlJCUu ( ~nu'lU ) . 

cm 

• 0E1JUl~m~'l~::U()~CUU9'lm'lU~'l~()<SJ 
:;i'l;;JU CCV, cen:: CC;;]:: 5JU9tJ. 

~'lncstJ Q~U(1'l cuum~'ltJ::cw()EJufiu D;;Jn~::u::n'lUll::m'ltJrlJm;;)'lmcuu. U!n ~ ~'ltJwu CC~U 
cmlJ'l::~lJ:;i'l;;Jun'lurr() . lU~'llJ~'ltJwuvft~cCU::lhrru ~9~~'ltJWU "lJ'lSU()" (CIAT 6780) 

" " 'cl 0 • u .. 0" 

CC;;):: n'lsun'l (CIAT 16835) cwu :;l~, C~~:;l~CT]~ 2 cdi(), ~JU ~'ltJwu c~CSUcn(1 (CIAT 

6387) cc~u~::~unj'l (tJ::lJ'lU 1 cc.ti()) CC;;]:: D~n~::u:: n'lUll::mtJ'ltJrlJ E1'ltJElnU m~'l 
U'lncstJ ocnlJCUu. Ui~~'llJ~'ltJWU~ cc~ur.lBmc~ut~o, Dm5u~lu ~uvflnC~U:;lU~() . 
~ u u u 

Ui~~'llJ~'ltJWU CC~U UUrlJ\~Rlum;;]'ltJ~::W'lU9'ln'l() CC;;):: flu. m~'l~~~'lJ~ ~::cn() CC;;):: 
Ui'UUl'lUt~lUClU09filJ~lJUU CC;;]:: flucuuii'(), ccriWJn.tiu~::~9~n'lufluvfD E1J'llJ9filJ~lJUU 
:;i'l;;Jun'lu~::c1;)ucRUl(1vfR m;;)'ltJnj'l m~'l U'lncstJ OcnlJCUU CC;;]:: mEJ'l U'lnCS~ sDRl~;;]'l 
lU;;]::~CC~~ m~'l ~'lncstJ Q~U(1'l ~::i1~ll<S;~ . -" 

mEJ'l ~ 'lncstJ Q~U(1'l 0E1JU~::U'lttJcn9ccn::, CCV CC;;]:: 5JU9tJ ( cD~ W'lnU1 3, U'l ~ ~ () :;i'l8U vf 
~9~ t~W~'l;;]::U'l ) 
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GI1Sl.fT l1f'lrll.l': l.LJI1t:fi l.rlUl 0 ............ ..... u '"' 

f3l.LJf3l.GGl.flLJ\ 1111)) tUl l.~Ul)f3CLJll~ tUl f3l.f3Ul;:GLJl.rrl.~ l.LlI1l'!a f3g)~l.?i l.f3Ul 
, ,", .... ". " 
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'l.lJflt;Fl l.f3Ul l.ClllJlJ\ Cl.f3G~))lJ::~ "'u" . u..., ., 

::~)) l.!.1f1nrTerTgSrTl.Cl3 aWfl~r11.f1l::Rlfl6 fll.Ulfl,!9::" llRlt~l.r1 l.f3Ul 'G~))lJ::~ fl6~C~c;G.@ 
::~')) G~))G~))/fl~rT~lJ~1l1.6aw fl6~lJC;'r1grTe::l.rTUJ) 'flnrTe~gSQ~~ ::~)) lJ')!flJ]'fl~ 
r1gfll. Ulfl,!9 'lJf1l'::f1f3l.~Ulfl~ ::~)) lJ 1.1l1.6r1 1.f1l::Rlf31.~Ulfl61. ~'C .!}r1J]lJ l.rT l.Rl ~lJa::t;,l.~Ul 

'~6G~~1l66 fl.Q'l.lJ~1.6 fl6 ~~W flrT:' fl~))lJ£;rlfll.ll~~\fl~1.~UlrT811D~6lJ~' 
Gl.~Gl.Ul f1\l166f31.f3Ul::C; ::~)) fl~~G~rT~::.,GflUl)) tUl fl~l.S!lJ!J~Wlll.Ull.~ 

'lJiJ)) ~ fll.rT::f1 G~ ::~)) GS))GC;)) fl~fl~lJf1l)::f1l.~UlflJ]' (fll.flV~) llRlt~l.r1 l.~Ul 

~ 
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1166f1Qll.lJgI.6f1b ~~Wf1~lllJ~(,)f1£l~b • 

rl6f1CG ~ell nll '~Ull nel.~ "'-1,, ,.." • 
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mJJ"lVCUlC1: U/o., U.,ltcStJ O~JJn., ".,tJrifJJ CIlCSJJCnn (C/AT 6387) ".,JJ.,ov.,YiatnJJ mO., 
I./.,ltcstJ ltcnJJcuJJ ".,tJrifJJ u.,qS"n (~nJJ"JJ)to. C6J.,::UJJJJ~n"::JJ::n"JJR::mtJ.,tJfio~.,tJ'IfJJ. an' 
M,D1annri.,,1.,n u.,~S"n aJJv CIlCSJJcnn ymrYJJrJ80anvltnD., YJJu/;J.,tJCROR8'8.,~n"c~JJ 
88n ~,Yn. 

~ 
\ 

\ 

., ~OlJtnfJ'1 ::h;)uJsfJi5m5'1nlJ ~ lJSClCl 

:;qiJ '1 \J'1 . 9lJ{mlJC~fJ (COlJCU ~~Cf\S ) 

f) tnfJ'1 ~'1f.1[;rlJ u'1c~;J~n (~iJ (SiJ) 

«) 6lJ(J~mc~lJ 2S~ tnfJ'1 u'1c~;J~n C(lJlJ~t~~ 
~ s'1~ Cl '1c5lJssn~v~?r; (COlJCU ~~Cf\S) 
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a. a.a.~_ 

U'l nC5EJ 5JJC1 U IQ'l 
u 

(Brachiaria humidico/a) 

~'1EH;rUUlc(u~lh 

L"l~ (cv Tully ) · !l'ltlJts (CIAT 6133) 

• CUlJUlV'1 ut .rh;h~lJC39\tJl1,)lJUlU')i1lJ. 
• R:a');)un'1lJ09:JnlJn,)lJCl:l'1~C~9lJ 
• ~,)lJ')OffilJUl,)lJ~n')uVvuJ'129:J~OculJi') 

lJJlJUlOl')(J\n 

• :;!,)lJ')mno\nllJi1lJut69RlJ~lJulJ . " 
• ~,)lJ')OffilJUl,)lJ~~~w')uJ')il:J\n 

l lJOldluloih 

cm 

• CUlJ 9,)Ul,)lJutD~lJlJ~w')u~')nJ,)Ulv,) 
\,J ')ncs(J l:l~Do§lJ ~ 

UlEJ'1 \J'1IlCSfJ s.unln;;)'1 ClJUUlEJ'1utCC~;;)'1lJ\OOC;)O CC~;5'1fi'u,,~cRfJ , iju,,~cc~ ;;)'1lJ\O\;) 

lClfJ;5'1fi'uut.us~n6:Jssn[1'1lJ~. :;!'1fJWU "EJ'1CU1S" ,,~mUUl;;)'1fJn~'1 :;!'1fJWU "[1;)", 
I...... .... II I Cl. ' ~ , .... Cl. 0 C"l. U .... 11 nil 

CCrJm:J:;!S:J:;!'1fJ WUUCClJUlJElUEl'HIl'1:J8'1Ul'1U [1'1n;)'1UlfJ'1\J'1ncSfJ~~UO SU~ . ~'1fJWU [1;;) 

"~!l~UlfJ'1fJ\O\;)n~'1 ~'1fJW~ " EJ'1CU1S " CC;;)~ CUllJ'1:;f8m;i'1;)u n'1UL~JS:JTlUn'1UC~'1~C~~U 
\onn~'1 . n'1ULl~mC~U CC~U 0\00 LU S'1~[1'1c5ussn ~~:JL~ 

EJsuUf:J~s:J~'1fJWU~ CaUUlEJ'1utcRfJ ~:JO~SfJ"~CUllJ'1~f8m;h;)un'1uffC1 Lm~C1 nu ElTlUTlUtnEJ'1 

\J'1IlCSfJ3u ~ , cc~iju"~~'1lJ'1C16i'uU1'1U~n'1uEJ~uJ'1!lS:J~C1 cau ~'1U;)UUl;;)'1fJ\O . 

tnEJ'1l:ldlC1G :;!'1lJ'1mIlC1\oLulluUl;;)'1fJtJ~CWC1 "'1nlluutOSC1lJf8lJUU, llucaUJlC1 tn'1 llUl:l'1fJ utD 
.... . , X. I '.... I

U
, • , .... 

pH ~:J . tnfJ'1C1:Jn'1;)u CClJU ,,~cIlC1 tn~ !l~tnfJ'1fJfi';) LUCllC1SSU~lJ~U U1u.u;;)~~CC;;):J tn~ 
;;)~~cc~:J~u \oon~'1 . usnrru, €h6i'UU1'1U~:;W'1UJ'12:J CC;;)~ J'1~;)lJLU\;;)fJ~~u\o . 



1.< ~ 1.< ' 1.< ..... ~ , 1.< , ' ... ...... 

UlfJ'1~::lJC1U l19~tJ9d(Ul~m§'1Ruc;J9fJ ~ lU~~~;;):;C1[Ju ll'1U(j'~i1u "1:;CSC1lUlD n'1~Ul;;)'1fJ 

CC;;):; ~m:;~.D'nRu . n'1utJn~~fJui9UWU Ul5 @'16u C~~U~'1fJnD'1 . n'1U tJn~~fJCcriU"1:; DEW'1lJ 

UlV~fJ'1n cR~D'1"1:;l~c.D'C1~uuiDEluu:;w'1UC1Tll1'1lJ. CW'1:;n'1U tJn~'1~cc~"uct'1 (n'1u"1:;c5UC[1U 

ll1 ?u t ;;)fJ:;uh9mC~U~'1) ~UU:;W·'1Ul29~CCriU~Ei9fJC1 . " 

UlV'1 U'1nCSfJ SDC1ln;;)'1 CC~W('l'1lJ'1C1U'1ttJCn9CCn:;. CCt! CC;;):; 5~iJ9fJt~lu -;i'1U~UUliJ9fJ, CW'1:; 

~'1lm~iJu-;i'1U~~Ul;;)'1fJ ~mUl~'1G "1:;t~sur3u~:;Ui9U"1'1n 9'1n'1UciJuwC1~CC~~. 

U1JJ"ltlCUlCl: ~'1fJWU "thUlS" CC~U~'1fJWUC1<s~nUnU luc1}sri9uuicE\fJ~nulJ'1 lUU'1lJ~'1fJWU 
~'1ncsfJ ~nRl9CUS'1 CIAT 6133 (Brachiaria dictyoneura CIAT 6133) . 

., Ul~'l ~nCi'tn;;)'l (~'lEJWlJ El'lelJ(S) UilJUl'llJ~n'llJnm;SlJ29:J~(l (eSlJeD l'l~eR9 ) 

~ Ul~'l ~nCi'tn;;)'l (l'l'lEJWlJ 8'lelJ(S) m.i2:;UlEJ'lEJCi0EJ;h~lJ (eSlJeD l'l~eR9) 
«) Ul~'l l'l'lmJlJ 11~ eUlJUl~'lviRuhm ~'l;SlJtJnil9 :J nlJn'llJe!:l'l~e~ 9lJ (eSlJeD l'l~eR9) 
E) Ul~'l l'l'lEJWlJ ~~ CC;;):; 8'lelJ(S ~'llJ'l(l ~ ~eUlJljbUl~'l viDE10'llJUllJ'leeUlUlJ ( ~lJ (SlJ ) 
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a. a. Cl. 
Y'l nCBEJ BqqC51J~iI 
(Brachiaria r~ziziensis) 

~'wwuUtccu~lh 

5~ . 
• '1Ui6u(J3m(~uCi. 
• ~n\nJ'l:J~'lEJCl'W Ui:J"l'lm(~u ((;;)~ ;;i'lflu. 

• (rrU~Cl9'lm'luICl~D~uu:W'lU~:J. 

(m: 

• ~9:Jn'luCiu~~i1lJ~lJ~u. 
• utiiuUJ'lunuCiu~DE1J'llJ9i1lJ~lJUU~'l. 
• rrufi'Ju\nmu~~w'lu~D;:~cc~:J"(C~EJ'lJ. 

m~ '1 8~ ci1um~'1~D?um;;)'1EJ. ~JtJ'1un'1J. D;5'1fiuc;;)s CC;;)~ DS'1nOJssn C1'1lJ~. m~'1~~ 
DClG c~Du~mhl~~'1Jn5'1J2J~J JtJ~cu1C1iUl. m~'18~ cCDu D?u~u CC;;)~ D2U. ~'1JJ'1Cl 
lrncJU(J~mcnU~J lU m;;) '1 EJC2 Cl . ~u~:;w'1u CC;;):; cDc~uElJ'1JJJsn (ClEJ~JitJcC~;J cCDu ~J 

m~'1~:;DClG cCDu trufi';Ji~CWuilu~;;):;u'1EJJ'1i~~'1EJ. sflJJ~JJUU CC;;):; lUC2Cl~D tJ:;QJJ'1uJ'1 
rJum;;)'1EJ. lUC2Cl~D~:;w'1u~Jn'1JJJ'1iIu m~'1 8~ ,,:;c'trus'1;'1u~D Eluu:;w'1uRnQ'1m~'1 
U'1nC8EJ ~:;DCl~U ~. cc~m~'1 8~ ,,:;ucmJJ'1:;~JJ"iluilu~D ElJ'1JJ SflJJ~~u1JCh ;;):;U'1EJJ'1ui~R 
..... Cl. Lo I U '\ u 

CC;;):; JJ;;):;~CC;;)JccnEJ'1;J. 

m~'1 8~ UEl;JU,,:;lhitJcnsccn:;. ccv CC;;):; 5;JUSEJ. CW'1:;~'1lrnCtru--.i'1U;JUm;;)'1EJ Imm5'1G ,,:; 
1.00 u Lo 0' cl 0 Lo 

iCl~UcJU~:;U1sU"'1ns'1n'1UctruwCl~CC~J C~JS'1ClC~JC1'1EJiCl. 



o UleJ'1 ~~ cllotoCi 7unuUiDEl;)'1lJ~filJ~lJ~uCi 
(~lJ lSlJ) 

f) 7lHlS~.DuD§u (~lJ lSlJ) 

Cl 7mrJu(J~Bm(rlu~~ ((DUel) ~~(ns) 
E) UleJ'1 s~ m.i{l~Ul~'1f}o;)f};;i'1~u (~lJ [SlJ) 

" n'1u,"~(~udlu [(1 7u;;)~~cc~~ cc~uOtoCi 
(~lJ lSlJ) 

~5 __ 



m~'l u'liUl.u cc.unq .. 
J.JJ.J 
(Panicum maximum) 

:;J '1EJWUU1CCU::lh 
" HO M~D~" (TO-58 ) 

.... ...... 0 or-. .... Cl. 

• cmU'1:~unuousou~uuuo . 

• CUlJwos'1m'1lJi1o & Il~lJlJ:w'1U~~ 

cen : 

• c1 s ~lnl~~lJculJ tJ :";'1 
'" ~...... X. n ' 

• fI'1unm;;)SfJ ~ ,,:un'1 ~ m;;)'1fJ . 

nu ~l.)~~ ci1UUl~'1:;J~ CUll.)'1::~lJ:;h~un'1uffC11m:1lC1nu cc;:):: :;J'1l.)'1ClJSEJlm:1lC1 C§'1nu c~n 
USEJ (cO'1U'1~). CU~S'1Ul'1u&DE1UU::W'1U:;J~ ~'1tJnl~llu&sOl.) ~l.)uu. :;J'1EJWU~~;)~ tCl~n 

• t, U • u 

Ei'm5snwu lClEJfil.)~C5~~Cl !?S~tJ::cu1Cltm EJSU;)'1 Ul~'1:;J'1EJWuG .D?UUl;:)'1EJ cc;:): :;J'1l.)'1ClUU 
fi';)C§'1ii'UUl;:)'1EJ:;J::W'1utClon~'1 Ul~'1 tJ'1uii'l.) C(l.Jn~i:Jl.) l:l::UClgU ~. 

nu ~~;)~ "::Uufi';)tClO?UC!?Cl&;:)::mc~~~u Ul5 6DC;JEJ, cc~i:Juil:;J'1l.)'1CltilutCl luc!?Cl&D 
;:)::mc~~ccriEJ'1;) . Ul~'1~~ri'1;) ~S;n'1UE1;)'1l.)SC1l.)~l.)UU!?S~llu:;J~, JUE1sn Ul~ Jumu 
'<i'1;UU~s~tCll~cuutJ:: '<i '1 c~sc5Cllmn'1u,,::c;J~cRul~tClo . Ul~'1" nU~~;)~ CUll.)'1~~l.) 
ii'ullu&;:)::U'1EJJJ'1tClO, llu~Ol.)~l.)~U , cc~il:;J'1l.)'1mnCltCllullu &~Ol.)~l.)~U tJ'1un'1~ . 
6tilUUl'1U~:;J::W'1uJJ'12~ . 



fr 

(rTS~ rT~) ~1,G~~USSf1Qll.lJ~ 

l.Sf11, ~~\f1~llU~rJf19~1, Gc~~m:! l.~Ul ~ 
(rTS~ rT~) Cl.e f1f1ll: GSClS!}UllUl.rJ 

~ f1~lJ~~1,lJ~n!';l.~~1, GC~~(!H l.~Ul {» 

(f3~ l.1; lJSuG~) ~G~ ~ell G~l.~Ulf1Qlf1!J 8 
(rTS~ 

rT~) GCrT~r3Ql f1~l.~a~l!, GC~~(!H l.~Ul 0 

'lJ\ G.QUll.§lGUlllUl.6 

UjJl.C:ClG~l fl~1.~G6Cl U!!G6~l~GClllf1§a" l.Llf3mLl~ " fl,[!lf3l.r,: 'Gc~~ C~lfl l.?~Gl.~un1, a 

;:C:ll G~l.~lfl fljJl 'fl§l.f1 ~ (66Z91\1IJ) "l.Llf3nlLlt ~ Gpfl,[!lf3l.r,:Ug ~fl,[!lf3l.r,:a :llllllfilorTlfl 

'G fl§fl,[!lf3l.r,: fT!J§UfTll fTUGl.[1 1.f3lflG6Cll.CU~ flullG6Clnl.fTl;:flf18 

;:C:ll lJCllf3l.C:lflfl1, G~fl~lllJ~rJ~£l~1, 'fl~ll ;:C:ll l.~lfllf3C~~\fl!!lf3l.f3lfl;:'ClUl.fT~r,: GC~~G~ l.~lfl 

'fl~U!J~ lJ~~1,U~l U6UU66 ;:C:ll GClllGl.~fljJlf3l.U;:l!,fl!J flgG~~l.~ G f36~l~ 
l.f3lfllJjJlJ\ G6LlfljJll.~ 'lJjJfll.UUl.l!,G~lfl C\lJ\fll3GDUl l.f3lflfljJl l.CflUSUlfljJl fllJf1;:t;l.f3lfl 

"" '"' ., ., 't,), p., ,,,,,p >i' 0 "" 



.., 
mfl., tJ.,mJ.,.,S.LJ 
S"[j"C1S.LJ 
(Paspa/um atratum) 

:;J'WWU m ccu~lh 
"cl1Cslu:;J" ( BRA 9610) 

• cuumfJ,)~~ cmlJ')~iiilJ~')iSun,)lJCiCl . 
• cI1CltoCl ?lJiluuiDEl;),)lJ~filJiiilJ~lJci') CC;.J~ 

CUlJnCl. 
~ . . 

• cmlJ')~iiim;hiSumCl5SlJ~lJ~U cc;.J~ 

D;.J~~cc~~~lJ m~ CJDc;JEJ. 
• ~,)lJ,)ClUi"lJUl,)lJ~:;J~W')UJ')2~tO. 

• D'/um;.J,)EJ 

cen: 

_ 48 

m~'lUCl:;J~tJ'l;;)SJ.J :;J'ltJwu " cl1Cslu:;J" cuum~'l:;J~ CC;;)~ cUu:;JJ.J, mun5'l~, ~'lCnCllUUsu 
utDc3sut2R ,,:;mum;;)'ltJ CC;;):; ~Cli1nnu . lU;;):;"mc~~ m~'l ~'ltJwu" (l1CSlu:;J" "~mtJ'lU, 
(C2~ CC;;)~ ~Cl ,,~Gi1nnu m~'l~~UCl~ "~lm cJu"[J@m(riu~~ lUm;;) 'ltJC2Cl , Ei'ncSuwmJiln 
nu C~U:;JU:;JCl. 

" cmslu:;J" ~~'l(uuUI'l~(5snutR ~'l5UC2Cl utDflusfiJ.J~J.JuutJ'lun'l~ m'l rl'l lUWClSSU 
~J.J~u C(;;)~ ":;CUutJ~ lmtJCl lCltJ:;J~(W'l~ (CDU luc2~utDJ'l§~cUUU'l~~~El'lD " cmslu:;J" 

:<:I'llJ'lCl rii'ut~luwClutD;;)~mc~~ccritJ'lD cc~ n'lu,,~c13ucfiulmcDuGt~R. usmju, fj'~:;J'lJ.J'lCl 
cnClt~Rluc2Cl ut DS'ln'lCl;E1u ((2Cl~~) CC;;)~ rii'ucc~~lut;;)tJ:;lClD~ 



~'l;:lndlnsu~;)UmOl'ltl.un " cms lU~" CW'l::~'l .uUffCl~'ltl CCOl:: CnClElutot;), WSlJm~~'llJ'lCl 
JStllm~m§'lnutosn, 

rn.u"lVCmCl: sn~'ltlwu1i~ &~'ltlE\nu cCDu UCl~::tJ'lOlSlJ cnU;)SSlJ ~'ltlWU "ctJOl'l 3~C1'l" 
(Paspalum guenoarum 'Bela Vista ') (:;h~'UOl'ltlOl::st)mcDucD~w'ln " WClS'lm'lU~Clgu ~ 
&cuutJ:: lmtlCl ". 

o ~ slJlmlJc~EJ iin~ nmv'l cmsllJ:;! 
?~C1'lJJCCElJJg:J (c5lJd) :;!~d19 ) 

f) UlV'l rJ 9'l\J'lC19JJ cCDlJDn'llJ~lJfl:J 
(CRLl~lJ) \~t:J (c5lJcD :;!~CR9 ) 

• iilJ?UiBlJ(J~mcrilJ~:J (c5lJcD :;!~CR9 ) 
e UlV'l cms llJ:;! CCDlJii'Ll~'lEJ ( \JJC~ ccs) 



CUUCqC18.1J CUCU5~ 
cc.,:: ~1Ju::iu 
(Pennisetum purpureum and 
hybrids) 

:<l'ltJwuUlccu:ah 

cuctJtJ (Ul~'l~'l~ CaU:<l'ltJwu~u cDs~ !J S~ 
ctJDc~ L1 s lJ cD cD8~ lJ ) 
.1J SC1C1 (Pennisetum purpureum cv. Matt) 

~:J (Pennisetum purpureum x P g/aucum 

hybrid) 

• ciJum~'lUl~:J CC;;)~ cmlJ'l~~'l;;;un'lulh(~ 
C(UUl1Cl(mnU. 

• ciJu~~ilClUllmrJU CJ ~Cl~:JUl~Cl luc3sut21lUll 
CC;;)~ U'lW<i:Jw. 

• ciJus'lm'luMD~ ua 'l~:J . 

C((1 : 

• ~UiUUl'lUm'ln~tCil~~U. 
• 6cmlJ'l~~lJJluc2ClUlD;;)~~cc~:JccmJ'l;) 
• n'lmiJun'l:Jt;) ~'l6l1m~sfJ ~ 

Ul~ 'l ctJDc~L1S.1J cDcD8~lJ CC;;)::: wutJ:::i;l.1J (ctJ Dc~ L1 S.1J cDcD8~ .1J CC;;)::: tJ. n:::;;)'l;)nlJ) CaUUl~'l 
&Dm'l .1J:<l~Ul;;)'ltJ C~~cUllJ 'l :::i;l.1J~'l5tJ n 'l uff(). :<l'ltJwu "eh' JlU:<l:::w'ltJ~uR "I::::<l~ , 1JltJUl;;)'l tJ 

CC;;)::: 1mB~ rJ i3():<l~nj 'l :<l'ltJwu "cuctJtJ" Ul5 "lJscm" , cc~ "I:::u~ tJ nj'l CC;;)::: "I:::ci3~cRtJ{L1~ 
\ClRlU:<l:::w'ltJ&Ru~R Ul5 lU\;;)tJ:::&;;):::~cc~~CCritJ'lD 

:<l 'l tJwu .1JS() L1 (tJ'l ~ ~~cguj 'l cuctJmRtJ) DCCUlU~ CC;;)::: ltJ Ul ;;) 'l tJnj 'l :<l'ltJwu cuctJtJ . .1JS()L1 

f1~CUllJ'l:::ia.1J~'l5tJn'lutJmaUCC;;)DnU C~Su \ClRnj'lUl~'l ctJDc~fflJ ~:::U()gu ~ sn. Ul~'l ctJDc~ 
L1SlJ ~n:<l'ltJ wu r;S~n'l"u Ul'lmh~~~~~Ul;;) 'l tJ , ~~Du Du s'l()"l:::tJ'lmcv~ntJw()~'l~ ~ ui~ln 
a~~ . 



mfJ'l ctJUC~ C1tllJ CaUmfJ'luilm6u (J ~Cl;;'l:J ;;'lCl lU-;;'lUJumfJ'luiD~. ccrlJju ~ Ui'u UI 'l U nuClU 

uiDE1J'llJ~C1lJ:~lJ~ U~'l m5lU ;;'l~ W 'l UC~m~cc~:J. WJni1u cmlJ'l ~~lJii'uc ~Cl uiDl1u R . tJ~~ lJ'luJ'l 
rJumOJ'leJ cCOJ~ DOJ~~cc~:J~u. 

mfJ'lctJUC~118lJ ~8:J\~ffmautJ~ -;;'l c~8c5Cllmi1umumOJ'leJ ~'lJ8eJlm;;'l:JBu i1uin~Dcc~.h 
ffu cCOJ~ C5Cllm~ClMiu. mfJ'l CtJUC~118lJ cc~u ;;'l'l lJ 'lCl~n~JeJ.hffu\~~~:J~'leJCl'leJ. 

o u)~'l ~'leJWlJ ~:J i5~ llJ filJ;;)~ Qcc~:J ~U~CUlCl 3lJ'tClClJC\:lfJ ( ~lJ 't5lJ) 
• u)~ 'l ClJCUfJ :d'l;JUffCllm:\lClnlJ J U~CUlCltUl ( ~lJ 't5lJ) 

«) U)~'l ~'lfJwlJci'l:J ~ !lS:J CUUC~[1SlJ "dJ'iuu);;) 'l fJ ~'lffClCgSfJ ~ ( ~lJ 't5lJ) 
e l.hl~U)~'l ~'lfJWlJ ~:J i5~ CUlJg;)sslJElsntn ~ 3lJ'tClClJC\:lfJ (c3lJCU ~~cns) 
«3 u)~'l~'lfJwlJci'l:J ~ cu)~'lC lm6lJ(JBCl~:J ccci"1~Dcc ci ;;)~filJ ~'l6ffClCgSfJ ~ ( ~lJ 't5lJ) 
@ u)~'l~'l fJ wlJci'l:J ~ C CCUlJ ~s:Jn'llJ~~ U)5 ~ lJ CElD c~sc5CllmDn'llJ"1~c;3lJd1u't[1 too (~lJ 't5lJ) 
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CqC1'lC5eJ m::hJ'lcq 
aJ'lC1'l 
(Setaria sphacelata) 

~'WWU&ccu::lh 

~lJtJ~ (Setaria sphacelata var. splendida) . 
t~t~Utft (Setaria sphacelata cv. solander) 

• Ct1lJUl~'l~:J ;;i'lfllJB:Ja CUlD'l::i;lw;i'l;JuC1Cl. 

• lUSSlJ CC;;):: i8Cli1nnlJ. 

• :;J'lD'lClJ;;)SCltollJnlJ0n 
• :;J'lD'lClUi'lJU1'llJ~:;J::W'lUJ'l2:J llJt;;)f.I::~lJto. 
• cnCltoClllJCllCl~Ds'ln'lClUllJ'lD . 

cm: 

• C~SEhnlUitorJlJCJ';;Cl~:J i1lJns:Jn'llJElD'lD 
~D CC;):: m'lD~fiDi;lD~lJlls:JnlJn 

• llJCllClSSlJ~DalJ lui1nDw::f.I'lCl. 

• 0mlJl~ct1lJS'lUl'llJlUim;iJ'l 

Cl:lrl'lCSfJ ~::W'lcl:lOl'1rl'l D;5'lfi'u~~. CUUmEJ'l8ufi'u CCOl:: DEl;)'llJ~~tJ'lun'1~ lU CCOl:; ;5'lfi'u 
, Lr '.....' , XLrSJ U X. Lr 

99UUlJ CCOl:: ~Cli1nnu. ~'1lJ'lClG~u9nmE.J'1l:l::UClCl~n'lDutCl ClDfJlUIl9~i1U.mh;?<SDClJU. mfJ'l 

l:l::UCl'G ccuu cmlJ'l:::3lJ~'l;JUn'1UffCllm~Clnu CC~ il~'llJ'lClJ9fJlm~m§'1nu ccuucG'1U'1~to 

~'1fJWU ";5'1tJ~" ~::~LlBmcnu CCOl:: ~9~ tOll ::mfJ'1fJwuoDfJ;5'1fi'ucul"'1 nu. ";5'1tJ~ " cmlJ '1 :::3lJ 

~'1;JUC!JCl59~~lJ~U cCOl:: DOl::mc~~~u. lui1ncI1ClDw::fJ'1Cl lU C39UtlluiDElD~lJ~lJ~~ui~Cl 
~DU~'1fJ wu "ll:l;Judf CCUUl~rJuLlBmcnu cCOl:: cmlJ'1:::3lJnUCllClmU'1D (~uui~~) ~Ol'1~n;)'1 
~'1fJWU ";5'1tJ~" cc~m~~9~~'1fJWuG ~'1lJ'1Cl~0l9CltOlU~::W'1UClU~9C1lJ:3lJUU "C~98'1nc5Cl 
lm Dn'1 u~::c~ucRulrluiMu ElDutJnluClUui9~lJ:3lJUU m;J tJ'1un'1~.' mEJ'1~::uClG ~'1D'1ClUi'u 
Ul'1U ~~::W'1UJ'12~ tomOl'1E.J~." , " 



m~'1 C~l1'1CSEJ 9'1miJuwCl~.u'1 (cD~w'1nUl 3, ,"mi'1E1uut~9~tClW,"'1;;)~U'1CiJUWC:;!Cl) . 
Uf ~ :;J9~:;J'1 EJ WU CC~U:;J'1lJ'1 Cl2 ~mEJ '1 EJW U tCl Cl JEJ c~5 '1. 

tnJJ"lfJCmCl: :;J'1EJWU "n'1~~n;;)'1" (Setaria sphace/ata cv. kazungula ~ SCl:;J~l1'1~) ciJusn 

:;J'1EJwuib 29~ m~'1~:;llCl~ C~~9'1Cl:;J'1lJ'1ClWUcmuciJuu'1~~~El'1J lU 9'1~ l1'1C5U99n 

~~~l~. :;J'1EJwu~~n'1JQ ,"~dlCltClR lUC2Cl~'1 CC;;)~ cmlJ'1~~lJ~'1~U n'1U tJnc~9lUi~m§'1 
rlulClR nD'1:;J'1EJWU "~lJ~~" CC;;)~ "(~~ucR" . sn:;!'1EJwuD~ CC~U ":;J~tJC~UuCl'1" (Setaria 

sphace/ata cv. splenda ~ SCl:;J~l1'1~) ciJu:;J'1EJwuuir.li3mcnutCl CC;;)~ ~'1EJE1nUnU :;J'1EJWU 

";:5'1~~" . 

., UlEJ'l ~'ltJwu ;;i'l~~ ~muuccfJJ :<i'l;)UCUUS'lUl'lUi<iCl ~ u~CUlCl Ul~uDu (c3ud) ~~dls) 
f} UlEJ'l ~'ltJwu ;5'1~~ ,"~rrClt~~'ltJ (c3ud} ~~CC1S) 
., UlEJ'l ~'ltJwu 1~;)ucR ,"~(J~mcriut~R m;~'ltJwu ;5'l~~ (J~Cl6t~ (~lJ 1slJ) 

e UlEJ'l ~'ltJwu ~'l~~ 2S~ C~(1'lCStJ J};5'l~u CCUltC;JU ~~Jufin CC;J~ mU2;)JaU~'l (c3ud} ~~CC1S) 
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~'1fJWUUiCCU:;lh 

a"lJJ"lSlOl (cv. Amarilio) 

§n"lIi"lOs"l (CIAT 22160) 

• (iJlJ~;:llJiD;hl1u(~SC1·1l.I~lJ ((;;)~ ch 
• Ui'lJU1'llJ6n'llJ(§'lnlJl)s:J~ClJ'1:JUli1ntn . 
• tJn~lJ~lJ~;;9:Jf1lJtjJtnR. 
• :il'llJ'lCltJntnnJfJ;;hfilJ 

(([1 : 

• n9:Jn'llJ~lJ~D8J'llJ~filJilJ~lJtJ'llJn'l:J . 
• ~ (UllJ'l :;ilJn V(l) Cl~ D ;;)~~(( ~:J((rifJ 'l J. 

9'1S'1~~ UU(C1fJ D~'1fiucm~Cc5~ CC;;):; C;JSC1'1lJllu D5'ln6~99nLl'llJ~ c~~ c5C1lmdlmuu 

i)U132;);)~OlU'1CCOlUU COln9U~'lWlJ c~~Dnn:;[1DC19n13cOl;J9~. CuuwC1Ll:;nU~;) ~DE1UU:;W'lU 
~~ :;i'l;Ju~C1!Jln~:;lJC1 ;;);)lJUi~t~. CUC1 CC;;):; OllJ. ~'llJ'lC1Ui'uUl'lU~n'luffC1 ~;J J9fJ~C1'C§'1nU 
~ 1J • I U l..r '"' 1; 1.0 

E.I'l~OliintC1. CUUWC1E1lJlluUill :;i'l;JU n'1lJE1;)uE1lJ5C1~:;WC1 lun9~6utlJ CC;;):; tJ9~ifun'1uc~'l:; 
C~9U lullu~9fJ~lJ . ' , 

lU~;) 9'lS'lE1l(l UU(LlfJ ~ CCDuDOl;;)'lfJl(l'lfJwu.lu~'lu;)uiiu cCDu lJ9Ll'lCCnlJUs'l" CC;;):; 

9'llJ'l5(;;)" CUUl(l'lfJWu~thl~ifuJ'l~n5'l~2;)'l~ lUmC19'l~ Ll'lc5u99n~;)~l~ 

9'lS'l~l(l UU(LlfJ ~9~n'lullu~DE1;)'1lJ~C1lJ~lJ~utJ'lun'l~ CC;;):; COllJ'l:;~lJifu mC159U~lJ~U 
Cl. .... ~ <.'l.' Cl. Cl. ..:. 0 x. ~ ....... nn 1J' .... ~ 

CC;;):; lJ;;):;mC;;)~l(lU 01;;) UlJC;;)fJ. 'l;)~:;UC1U "l:;UCOllJ'1:;l(llJnUC2C1UllJ ;;):;mc;;)~ccnfJ'l;) fJm;)u 

mC1~D 9~n'1C1OlU'l;) . .D'Ul(l'lD'lmnC1toll "l'ln n'l~cc~~ Ol'lU9u~glJtJ~un'l~ lun9~fiutD 



~~ 

(fTS! fT~) rt~Ullll,rtUlGl,flnrlllrtQ1LJ~1 

l,SQl,!ll,Ug rt.r:H3l,~ () 

(~ 

f"lS~ GSC) ~~\rtUllLJ~Cl ('!!gl,fTl,S rt!!lf"ll,~ 

(SLJl~~ mrtCl) LJGl,flrtQ1LJ\fT\flUGSUfTl,U {) 
t.) U 0 U , ."'''' ::t n ..... 

fl~fT~LJ~flQ1UrLJl,fTl,~ 

fl!!lf"ll,~ C; uin ~~l,Sl,S cy 8 
(rtSS ~lG) fl~flb ~~ fl~ll 

~(,!ll rt~l,~f"lC~C\~\f"ll,f"lUl~c;~,l ~~l,Sl,S c¥ 0 

'f3l,C!lIlGCC!lIlG l.. [3Q'f1rTJJ ~n l..f1l;:f1f1~mgf1UJJ :::C!Jj f3l..Gf1rTJJf1UJJf3CLJUrlf1l..U 'l..~U ~nlP l..C!CJf1!, 

C\G!:LJelIl;:~ f10LJ!J) G6c;nl..f1l;:f1f1~ :Ul..~G~1Ilf1~JJn~J~l..U0!,LJ~JG~1 f1~f1~~f1~JJlJ~Cl f1~C¥ 
nl!~f1rTJJ f1!J G6c; LJ~J!J;:f1;:~U~f1~ 'f1!JG6c;Ul..Sl..!;lIlJ :::C!JJ f1hll..~f3CLJLJ\f1J!lf3l..f31I1:::c;LJl..rTl..~ I .., '"l'" 

'f1!JG6c;f1l..Ulf1!(lrTl..C~ :::C!JJ LJrrClf1gGnnD6ClJ l..~;:n 

f1DJGl..~ f1~l..~JlJ~~!, tlIl LJ!J~\G6~f1Djl..~ (; f1~LJG;:lm~f11..1I11..6C¥nl!~~ f3LJlf1G ~~~S1..6 c¥ 



I< 0 

C'llJ n::21lJCCCl~ 
(Calliandra ca/othyrsus) 

~'1fJWlJ&ccu~lh 

"CU~'1Ir (CPI 11 5690) 

• ciJlJ~lJt1J9'1Ul'llJiffmJiR ~'l~UC2ClUllJ'lO. 
• :;'l'1 lJ'1 ClCnCltOllJlllJciJlJfiCl. 
• cO;J'lnm~lrn6lJ(JECllUUl;J'l!'J 

• U'll~ciJlJwlJtoR 

cm: 

• iffCliin nlJw;):JccmO;J'li:i:J~Cl. 

• ~'lciJlJn9:Jto~m'lnmilJ . 
• CaWJ9!'J ~~C~lJCnu't[1~'1 

~lJn~RlJcc()~ CUlJ~lJtlJutDs'1fJDlJ CC O;J~ ~ '1 rrmulJtJ~-;i'1 ,;]~lUiBlJ [J ~ el~~ ';]mC(1m; '1 ~ ,;]'1n~lJ 
tlJ [1 ~nlJ~;)glJ ~ CCDlJ 6DnDw~fJ'1el cco;J ~ cCJJ~ tlJ . Delsn~cC()~. ;;h~lJ"sslJ '';]~D~n~~lJ~~n 
cc~n c~o;J~ cUlJ~m~~lJ mo;J'1fJn~'1 cUlJ;.i '1DlJ . 

~lJn~RlJcc()~ ~'1lJ'1elUufi';) c§'1 ilu~~cw'1~mmJtmlJ'1;)t~R (mel~~) CCO;J~ CUlJ mel~lJ~lJ Do;J~Q 
cc';;~~lJ m5 6Ddh cRelt~RllJ olJm o;J '1fJ tJ~cW el . o;J;)lJtif~olJculJnel cc~ ~ S~DE1;)'1lJSC1lJialJUlJ 
tJ'1lJn'1~. ~ '1 ,;]~C~lJCRUl[1t~R(Mo;JfJ~tJn~'1~ (18 dlSlJ) DlJ';]::Ui' lJ U1'1lJCC';;~t~R' " 

lelfJ~::CW'1 ~ llJOlJ ut D~lJolJ c~n " 

~lJn~R lJCc()~ Dmhl~tJ mUlJcc T];)illJC~S lJ n'1 lJlh l~CUlJS'1m '1lJ:;i '1 ~u5;)ccDlJ -;i'1CUlJ~ S~ 
t~s~lJlUinlJ m5 C5ell~~~nSlJllJc;)o;J'11Jh 9 el. ~;)lJ ccn~ CCo;J:: CCt! CCDlJ 6DulJm'1. E1lJ~n~~lJ~ 
~~CW'1 ~2s~n~RlJcc()~ CCD lJ~ S~ t~cnsiael CW'1::lU~~;)~el';]~6DnnlJ t~Dn'1 lJlhl~n~RlJcc()~ 
CUlJ S'1m'1lJC~lJllJn'1lJ U1 SlJ5;) l lJ U'1 m~ tJ~CtJlel9lJlmlJC~fJ utDE1;)'1 lJ~~n~'1 500 CcDel 
t~J'1~DBlJ:;i'1C~el " 



n::~ UCCCl:J ~ 9:J totl nO;)EJC.uClWU E1nunuffut~9'l(Wl U15ClC1 ::nU~;)~;)ttl. 
1; ""U... I ..... ~ ....... Cl. i.; ... ' ... 

n'lutln:;l'l:J!29:Jri'UCUEJ CClJU~n~'l. cW9'lmtCl5uBuCl ri'uCUEJElJutl9:JnU-''ln 
n'luc"§'lnu!29:J15Cl. 5Cl~::WCl CC;;):: tuJtm~. n'l Ur.l;;Jm.uClWU 9'lCl-,::6'lmBu:;l:J 'luc!2Clut61k~EJ 
ut~;)EJtI::~lJ;;)::99:Jcn:;l9U 'luCl9n!29:Jn::~UCCC1:J . " 

e :;J'lf.lWU CU~'ln cnC1t~R lUC2C1utDs')n,)C1tnU,)O (S');):J 'ttJRuc~ ) 
• R:J /~')ssu 2s:Jfiun~RucCC1:J D;)n:;J~u~cUU~tn~vlJ (c3udl :;J~cns ) 
C) fiun~RlJCCC1:J :;J,)JJ')mhl~cuuUlut~R (s');):J 'ttJRlJC~ ) 

e fiun~RucCC1:J DC1smuu!;lcCC1:J (s');):J 'ttJRuc~ ) 

.... '-.~ "4 I 

~' -
,,~.:~ 

') :,.. . .. 
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ci~u tnqJ.J'l uucucqu 
cc.,:: ~.J.J'l ijJn'l8UJ.J 
(Centrosema pubescens 
and C. macrocarpum) 

~'1tJwuU1ccu:ah 

"U'lsi1I1" (Centrosema pubescens CIAT 

15160) 

"~n'lV'la" (Centrosema macrocarpum 

CIAT 25522) 

• ~;:H'iD(E\9;;;SJ . 
• E1Ju~lJ5Cl~~WClt~1l . 
• :il'llJ'l(l( nClalJ ii'urnV'1~:Jt~ll 

l;i'l ;.) U WllJ c1 Cl 'i Ui n lJ 

(en: 

• UUllJO t~ll'ilJ(2m'i D;J~~((~:J((ri1.J'1J 
• ~9:Jn'llJ lllJ~~filJilJ~lJ~'llJn'l:J cr;J~ 

;J~U'l1.l1r'lt~1l . 

• ~9:J~ n~Jvcrri lJJ 'l:JCl;SJ . 

~;)C~Ul!J t'J~'1lJ'1C1Ui'uUl'1UnUn'1uffC1 Ul~ lmf8m§'1nuJ'1~Uli1n . iJu,,~cnC1tCiCl ~'1JstJlm 
iJucnC1Alu~u w'1tJUl@~n'1uffC1 lut;;w~tJ'1;) (Ul;;)'1tJnD'1 6 S'1Ul(1) CC;;)~ t'JffC1~'1~UcnuttJ. 

" nil .. n " 1J L; 1.; • 

ur~~S~~'1tJWU sn'1EJ'1;;) CC;;):: U'1si1~ "~C1s~tmJnC1;)mcnu. ur~~s~ ,,~ ssnC1sn CC;;)~ 
• ~ 1J 'lJ 1J U I 1J 1J ~ 

r.l~mcnu lUC1SUr1U;;)::mc;;)~. !3'Ur.lBmCnu,,:;tC1Cl ll'1un CC;;)~ ustJ1Ul iJun;S;)2UC1'1lJ5'1;) 
(r1;)J'1 ~: 5'1 ;)g;)) . !3'u~~~mcnu,,~~~[jj~C1 lUC~ m'A D~~~cc~~tJ'1;) 

C~U1Q~lJ'1 t!ln~~i1C1 cc~uRC1w~tJ'1C11U [jj~D'1 s~nlmutJ (Rhizoctonia) lut;;)tJ~;;)~~ cJlJ . ccri 
" 0 " n" . 

~S~~'1tJWU U'1Si1~ CC;;)~ ~n'1EJ'1;;) "~C~'1t;)n;)'1. 



n'1 lJ [J Qmi1m:ilJ CCJ.!lJ ~'1E.J llJm;;)'1E.J~lJui uii1lJ~'1lJ'1mnllt~ CC~lJ.ucD8nmlJCC2~ 
C~8~8~nlJn'1lJ~8n28~ci111 "'1lJn~'1 cD8ni1lJ"~~nvi'1;;)'1E.J (CD~;;)'1E.J;;)~8()~ llJDlJ 

~()Jnun'1lJwmll~lJ'1cffn llJ l;;)~ 5JlJnu~'1Jndln8lJ-"~~n. ~lJEl8~ CC;;)~ lh(~ Wll 

8'1m'1lJ:1lmClJJl ll) . 

o WWWlJ U'1siJ~ Ihl~ CUUWCl~lJnU 
lU~JU~'1 ~ ( m~~" '1nn'1 Ucnun~J)~ 
9ulmuc~ f) (~lJlSlJ) 

~ ~'1 f) WU ~n'1 t.J '1~ ,,~mulm~nj'1 ~'1f)WU 
U'1 siJ~ (~ lJ lS lJ) 

«) Clsn 2S~~'1f)WU U '1s iJ~ ,,~mil2 '1 J CC Ol ~ 

~UJ (~ lJ lSlJ) 

e ~'1f) WU U'1s iJ~ ,,~6~s'1nssnl1'1lJ~ c~~ 
"~C5CllUii1uUi'uU1'1 UCl n j'1 ~J C~U lCJ 

'" ~'1f)wugu ~ (c3ucu ~~cns ) Ui~~s~~ '1 f) wu 

'dJCC nlJlmV C ~~C5CllUi~n~ '1f) (~lJ lSlJ) 
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WtI::S'l 
(Desmanthus virgatus) 

~'lEJwuUteeu~u'l: 
"'o\::~1J" (Chaland) 

• D;Jml~lJ~(UlJr\'lJ~JJ (tJlJJ')~:d');JunCllmnlJ . 
• .,~dlClt~1i llJOlJtJllJ(j;) (nlJCl')n) ~DEl;),)JJ 

SC1JJiiiJJulJ. 

• (UlJs,)tJl,)lJ&D~lJlJ~w,)u~~. 
• lU-:;J,)JJ')mj.,tt1csmulJs')tJl,)lJalJ. 

• (J~~mCl;lJt~~,)tJ 

cm: 

• t'J(tJlJJ')~iiiJJnUnlJCUlJii'Cl. 
• ~s~~n.,')nccnlJ(ui'')rrlJ 

~'lEJWU","~;;U" etruijDuiD;;h~u~ etruwlJ ee;)~ ;;h~uc(!,)~ ~~e~~ 2 eeDCl. ~DUlUlU Dn'luu'l 
1..1 ' X. ' , a.; , • '" u • 

l~~D~~UClU El t1~eU1CliU1 . eCl1;)~ri'uDs'lEJElimJ~lJ'lu 3-5 u. lU etrus'lUl'luUtDElUU~W'lU~~ 
e~~~'llJ'lClU'l~~etruS'lUl'lUL1Su€1~faCl Ul~ ueem~ (lUDU) ~'llJ,)ClU'litJ~mtrueerlDnuc~su\o 

etru~~uCluieUllJ'l~falJ~~ew'l~nuRuUlU;SD uiD pH ;)~{)un'l~ Ul'l ~~. e~~~'lDu ,"~~'llJ'lCl 
, :a,.. , l.J I ..... . Lo U, I 

El ;)sCliCl luc~ClUt D;)~me;)~EJ'lD. eCl1Du,"~dlCliClRm'l lU(!,)C15SU, lJ~U 
cin I..I:J ~...... " '-' '"' L< ' 

U1lJ;)~~ee;)~~u.~'lEJW U '"~;)U L1S~ iC1~nC1DEJCenu. 



" " .... .... 1,; I C') I I X. cl. 
WWWU ,,:;;)U C19~tmJnCl;:JtJCCnu. W1U[J;;)ClciiClWU CClJU ~<W ?um;;)'IfH~UU1 

I .... P .... I .... I 

miiu:;)'IlJ'IClcI1CltCl. ccnuDcD9nmlJCC2~ CW9tJ9~nUn'lU~9m~9~ciiCl ';;un;)'I 
cD9niiu,,:;~nui'l;;)'IEJ (cti~;;) 'IEJ~:;9~Cl ?uDlJTi~;)nun'luwClU1:;u'lcffn 'tu 't;;)~ 
5;)lJnw;l'l;)nd3n9u-":;~n. ~lJE19~ CC;;):; J'I?~ WCl9'1m'lU~ClCCU;)?Cl). 

o :;!'If)WU "~;)U DlUU1;)<)f) (~JJ lSJJ) 
~ 0 lr. J< • n <;-

~ T]O~~UC1UCUUl1U CC;)~ CUU"!JJ ("'IJJ (SJJ) 

., n'lu(J~C1CiiC1WUCCDU~<)f) (~JJ lSJJ) 
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coom: w~ qruCS!J 
(Desmodium cinerea) 

~ Cl. • 

:\,!'1EJWUUlCCU:;U'1: 

"~Cl" CClast~Cl"" (Las Delicias) 

:\'!'1EJWuCCElEJCguj'1 cC1:\'!llJClcslJ CSU1l:lU 

(Desmodium rensonii CPI 46562) 

J<' , 

• CUlJrllJ"!lJ [mElt::J CC;;):; 

cmlJ'1:;illJ~'1;,)un'1lJCiCl[Ui:1lClnlJ ' 

• cmlJ'1:;illJ~:~un'1lJ~mUlJccl1::JnlJC~9lJ, 
• CUlJ9'1m'1lJU1lJ~lJlJ:;W'1U~3, 

• cmlJ'1:;~'1;')uc~Cl59lJ~lJalJ, 

CcrI : 

• 9'1~~lJ ( 2-3U ) 

• ~93tCi~nCi::JEJCcnlJcui'1illJ 

62 

"~Cl CCl~l:lCSCl:\'!" cuuwClutD9'1EJ~U (2-3 D). cuufiuwlJ CC;;):; :\'!:JcR:J 3 cd1Cl, CtJEJlJ9EJ 29:J~;)l:l:; 
UClC CCVUllnVt;). C5Cllm~n~'1~nj'1fiU~;)l:ldlCl~U '~ , ;;i'1fiu·CC2 :JEinunutlJ CC;;):; mbn'1u, 

lmrJU[j:;~CllU~:J ~'1ffClCUU tJ:;~ '1 

~;)l:l:;UClC uufi';)toCi lu~uut9Ci'lJ~lJU u tJ'1 u n '1:J. ucuunCl m5 CUUnClU9EJD:J, cnCltoCi lUC2Cl 
... '<ri. n ... ~ <'l\nntJ~ .......... ~ndn 1..; 

59U1lJl:lU lJ;;):;~CC;;):J:\'!U In;;) UlJC;;) EJ. UC lnlJ '1:;:\'!lJnUWUUl Cl:l:JlJ;;):;~ CC;;):JEJ'1;) , 



n'1Ulhl~ ~~ "QCl CCl~~~Cl:;r" tJncvuccl1~nUC~9U t~5Un<)U~~C~lJ J<)~n5<)~ I?~<)~ lClE) 
~U:;r<)Cl:;r::mU<) u<)ufi:;r - ~3Cll~~UU::aCl lU IlUCl<)U<)~. w~uDu. cvu s<) m<)uutn~uu::w <)u~~ 
CC;;) :: ~Clm;;)<) f..ItJ ::CWClDn nu. 

~~ CClCl:;r:: llJCl~lJ C5Ul~D ~s~tCitJn~~f..ICc~u. n<)u!.l~mc~u cCDutCiR lUm;;)<)f..ICI?ClutDu :;r<) 
lJ <)Cl vufi~t~. u 

Z"lVCOlC1: sn:;r<)f..Iwuib ut~<)f..IE1nU cCDu lnCl<)Sl9n<)~n:;r ~l5f..ICCl:;r (Codariocalyx 

gyro ides) (:d<)QU;;) <)f..I ;;):: s~mcDucD~w<)n "wCl9<) m<)u~Cl~u ~ utcvu tJ::lmf..lCl".) 

o :;I<)fH:iU ;;]<):;1 CClS~S:;l iin~mauccl1o ~ 
sUlmUC~fJ (cSudJ :;I;:cns) 

f) ~O~::UCl~ ccuullluDu (~lJ ltW) 

C) ~O~::UCl~ lUiBulJ~Cl:;l:J lUU);;]'W ::J WCl 

!ls:Js<)~rJ<)c5ussn~~:Jlii (~lJ lSlJ 
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~ I 

t'llJCC&lrJ~ 
(Gliricidia sepium) 

C5[1,)~CQ (Retalhuleu) 

CUC;JU S8:;'l (Belen Rivas) 

• :;'l,)u,)o2~rn~')~wuto~')n~')6uJ')~~')~ 
o')~ 

• tJmi');Juc50~otoCl. 
" 

• ~')u')mnotomunucuufioQ~nun'1~. 
• CUU9')rn,)UC~UlJtCl:;h;JuilolUQ~QCC~~. 

cm : 

• ilo~.i1nnutJ,)ulo. 
• now~~')o rn~ .i1n1Jccu~t.uui,)Q')f)~')f) 

64 

6UCCEHJ~~ cuu6utlJLtn~CJ~tiun'1~ c~~LUirJuLl~C1LU:;'l~ Lui1;)d}rrm~stI ~. ~UCCElrJ~~ llosn 

!;lao c~~liu,,~c([1nri')~ii'u6uccEl~udJs~ &llC1sn!;l2~o (G. maculata) . usm1u. Ui~~s~ 
~')t1WU C8[1'1~C;) CC;)~ CUC;)U 55:;'lLUirJuLl~C1 CC;)~ mutn;)'1t1n;)')wugu ~ . 

'" ' " a."....' , .... K a." I , 

fiuCCElrJ5~ cClJuD~ '1u-;)')UOUfiUllJ[1 ~nu~o ffi:;!'1lJ,)02~tntl'1t1WUC10tl;;h[1 utC1 cJ')~~ ')t1C1')t1. 

C~~C5C1'1Ui~uCCElrJ~~ CtnlJ,)~~lJ:d')5u~m5m~o~o~w')u 

~UCCElrJ~~ "~cI1C1t~ClLuC2C1&llElo,)lJ~lJ CC;)~ ll;)~~cc~~~u tn~ t1')un')~. :;!,)lJ')mnC1t~Lu 
llu~lJ ccri~s~llElo,)lJsCllJ~lJUULu;)~tiun')~. ~UCCElrJ~~ "~ULtn8 LU llu&cuuiiC1tn;)')t1 CC;)~ 
'1uc2C1~~n;)') 800 ccli~. uUi'u~')u~:;!~w')uJ,)2~Lut;)t1~t1')o 

LU2S~~UCCElrJ~~cuus')tn')uc!;llJ&llElUU~W'1u:;!~ c~~ccn~ CC;)~ cculinnu&:;!C1. ~'1;)U~O CC;)~ 
''"' a." .... ' 1 X I V I .... '"' ~ 

ElO'1t1 CClJU[1S~tC15;su'1tnnU C([1LUCns~~ii'unu2s~ccElrJ5~cc;)o i1,,~ nu1C1Cl. Lun'1U5;SU 

LUi~C1 nu'1uccElrJ~~Bu 5ffin'1u~'1t1 ~ cCDuauii'UWC1S'1tn'1U~m~~ UC1 gu ~ . n'1UlhL~CUUS'1 
tn'1uc!;llJLun'1uU1slJ5o ~ U'1tn;J t1~cU1C19u'tmUC~t1 CCDUt~5UrJUCl. 



1.0 ' 1.0 ' '1.0 1.0 ~. I I 

lU;) ::mC;)~, lClEJUlDttJcC;)Dlu"1::5u, CCClrl '1 ffCll uUl'1 EJ;)::mJu r1UCCEH.J;)~ "1::D~ lUl tnlJ99nJJ'1 

CC;):: ;C)D~'1lJ~r1::tn;)9Cl-'.1u 59mn'1EJ;)::~cC~~. ' 

JC!lCl9'1~r1'1c5u99n~C)~lC1a DU'1 ~c!lmui'1 ,ju ~ffucCEH.J ~~ :;!'1lJ'1m.dlmIim;ru \0, C~~C!lCl 
~ I I 1.0 a.. I I ... 

Cl~n'1DCUUC!lmnD;)::mc;)~EJ'1D cuuflucClJU W'1nr1'1C5U99n!l9~r.J::CUlCl 9U Imuc~EJ. cm flu 

CCElr.J~~ :;!'1lJ'1Cl!l::tn~'1EJwu\olClEJ;;j'1ffu ~~u~9EJ"1::DiJutn'1 c~9~cIiClWU . 

., flu mHJ~~ cevu emlJ'l::~lJ:;j'l;ru n 'lutJ nci1ug;J~;J::W'lU (Dd, 5SU) 

• een:: .i1nnu fiueeEHJ~~ (eSueD liJ::ens; 

., fiueeElIJ~~ wu e~i1lJ Dnsnci1u~u;J (eSueD liJ::ens) 

f) flueeElr.J~~ wu lJ '1 ~;)'lC1'l Dnsncuu~u;J (Den 5SU) 

et liJ'lfJWU e5C1'l~e;) lrn rJUrJSnlU~~ (eSueD liJ::ens) 
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I< 0 
r1un::llu 
(Leucaena /eucocepha/a) 

~'ltH;rumccu:::lh K 636 
K 584 

• 'lmrJurJ~C1~~ 
• Ui'uUl'lU~n'lUrrC1 cco;)~ JSEJ~m§'lnu 
• CcrUS'lUl'lUC~1HJt.u~uU~W'ltJ~~ 
• ~'lJJ'lC1U'l'l~cSC1!JMCi. 
• Ui'uUl'lU~8~'lJJcrUl~cro;)~. 

cm: 

• ,,~6cnC1'luRuccruii'C1 cro;)~ Ru6s0JJ~JJtJu , , 
• 6ccruS'1Ul'1u:<i'1;JtJi;lC1n~CW'1~c1<5~ 
• .unl1C1w~EJ'1C1 tJ~~~ (Psyllid) uiui'1O;)'1EJ'ltJ 

• r;s~~nCi~EJCcnuc~'1iiu 

f1un:::Ru cuuElutlJutDs'lf.JfJu. 1mBu!.l;JCl~~ ~'lffmtJutJ:::r.i'l m~~"'lnn'lutJn~'l~ (18 cl1su) 
"I:::DEl;)'llHii'UUl'lUI1 n'lUff~tClcuuJ'l ~o . ~'llJ'lCl JSf.Jlmiam§'l nu tCl. ltJ2S;D'U~'llJ'lClU'll~ 
CUUS'l m'l uc!JlJutD~uu:::w'l tJmCl. lClf.J~:::CW'l:::CC~UlU;;):::~CC~~ usnrru f1~~'llJ'lClU'll~CtJU 
wutCloSnCl;)f.J. 

~'lf.JWU K636 CC;;)::: K584 CUU~'lf.JwuutlmBu!.l;JCl~~n~'lm~ lur.i'lW;)n L. leucocephala. 

K636 D'nD;5'l~u~~~;);). cc~ccr1nR~~'lssnc;);;)'lc5~ffmuuJ:::r.i'l. K584 DR~~'lm;;)'lf.J nJ'l 
K636. Elun:::RuirnutJCi';)tClolUC2Cl5SU~lJ~U CC;;)::: D;;):::~cc~~ D'ucnCltClOlu ClUmU;);) CC;;)::: 
D pH ;;):::CltJn'l~ m'l ~~. cnCl~tClOluClu~sCi'lJ:BlJtJu . ClU~lJ CC;;)::: CluutD'nDJ'l2~. Elun:::Ru 
~cmlJ'l:::§lJtJnluc2Cldns'ln'lClmU'l;). ' u 

u 



~un:::Ru ~'1iJ'1ClU'1ttJtJmuucCtJu~~U€l~. CCll~nuc~su CC;;)::: g~~~:::W '1U, ~un:::Ru ~'1cuu ~s~ 
tJnCi~EJCCnuc~'1iiu , n'1uu[j~mcnu 'tC1EJ~~ttJcc~~CCDU~'1t1 , ccnu n:::RuDcDsnm iJCC2~ C~~~~tI 
js~nuulmccnu~sntCi ';;un~'1"1:::u'1ccnuttJui'1;;)'1t1 CDSmC2~r1'1iJ8mn'1un'1~ ~ (;;)'1t1;;):::StiCl 
cD~aiJ n'1uwmn:::U'1cCi'n 'tU't;;)~WClS'1m'1U~Cl5~iJnU~'1~ndlnsu-n'1u~n. ~iJElS~ CC;;)::: U'11~ 
WClS'1m'1U~Cl), 

~un:::Ru cCDu ElnUnu~utDS'1m'1U~Clr1:::nu~~ ~~ttJ. n'1utJn~'1 ~l<S~~UCetl cCDu~n~'1, c~s 
Lo 1.0 ........ 1.0 L U Lo 

lmtm5urJuo nuctitlEl~utJs~nu"l'1nn'1uc§'1nUl<S~~Cl. 5Cl~:::WCl CC;;)::: tuJ tmiJ , 

n:::Rucnsu[Jln~'1t1Wu "I:::~mCiJ~ tJ~@~ ui'1;;)'1t11u. c~~Dwti~~s~~'1t1WU El k636 CC;;)::: k584 

viUi'U[Jl'1U~C~iJ~tD~~n'1~ n~'1~n ~~'1t1WU (n~~'1~ wu nUU~CC5iJ) , 

n:::Ru cvuwm;i'1~U~Cln:::cW'1:::~ti~ ~'1~'1cnslu~'1u~um;;)'1t1, (;;)'1t1;;):::StiCl cD~w'1nm 3 - U'1~ 
~Cl:;i'1Ei' u vi ~ s~ tClW "1'1;;)::: u '1 CVU W C~Cl) 

UUJ"lVCIIlCl: lUS:::U'1€lCl. F1 ;;)ntJ:::~iJ;;):::m~'1~ K636 m;J K584 CC;;)::: n:::Ru~:::uCl §u ~ S'1Cl"l::: 
~nUi'Cl;;)S~SsniJ'1U'11~. C~~uEl'1Cl~'1"1:::1m rJu[j~Clm;;)'1t1n~'1 K636 m;J K584 lUC2ClviD Uum'1 
c~S~W:::tI'1Cl tJ~@~ c§'1ui'1;;)'1t1, 

o ~IJ n:::RIJ tcwunn:::C1"1:::CllmJIJi'itJwClglJ ~ 
(DcCl SSIJ) 

f) ~1J"I:::tJntCl"l'lnCC/iIJC~'lrrlJ (~lJ [SlJ) 

I} ci1lJs~m'llJ ~DUl'lClalJ (t~ClU) m;)'ltJ (~lJ 
[SlJ) 

C) ~'llJ'lClf1mhl~ci1IJUlutiici1IJJ'l:lR (DcCl 

SSu) 

" ccnun:::RuDcusn~lJ~CCfl:l CC;)::: nSIJJ,j'jttJ 

~n~S:ltiif1Cl mS ~ClCusn~lJmiJstJib (~lJ 
[SlJ) 
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m:=m t.lcc~1J£im 
a. a. 
n8"C1J1J~m 
(Stylosanthes guianensis) 

~ n • :;"WWU1flCCU::U'l: 

"1I::mt., 184" 

• CaU~lJ ~~~ cmlJ'l:::;;";;)un'1uL1n'lUildnnu. 

• 'lUirJurJ~n~~. 
• Caua'1m'1uUiDE!uu::W'1U~~ . 
• Ih'l~tnmOl'1EJJ'1~ 0l;JlJ Uf~n'1u rJ ~n'lu6u. 
• aufi';)tn iiUmOl'1EJ:;!::W'1U . . 

Ol;)lJUf~nuuWEl;)'1 lJ~ olJilllJ~ urh CCOl:: 
cauiin. 

• 'luOl ::mc~~ 'luf1~Il(i;)~ '1lJo . 
• Ui'UU1~Uc\W::EJ'1maaOl'1 9u ccwn tu:;!. 

cm: 

• a'1EJ~u ( 2 - 3 U ) 
• ~Ui'~U1'1uiiun'1uL1m~aEJ ~ m;) n'1uJaEJ'lUi 

ldm§'1nun::mOlan. 

• ~ a~~nn;)EJCCIiu cui '1 i1u . 

":;,::tI11;;) 184" cuuwoEJu~US'lfJ~U ( 2-30) c~~lmEiJJ'1CUUWJJ CC;;) :: D:5'1ri'u CCIl~ . :;''1JJ'10UU 
fi~c§'1 tCinum;;) '1 fJ:;'::W'1US'1n'1~ CC;;):: C1U m;;) '1fJU::cwo CC;;)::' CUU~::lJoD~ lU r.;'1U~uij;)W JJ 
U'1~~::UO ut :;''1JJ'1OCnotCiC1lUC1U~C1 CC&;) :: cuuno. ij~:;,::tI11&;) 184 cno~tCiC1lUC1UutcuU~'l~ 
(pH>8). usnUu. ~~ utcCI1 ncl '1~ tu~'1ml'1fJWU§U ~ (CV. Schofield, Cook CC&;):: Graham) 

cc~uUiu1fl'1uL1 W::fJ'l OCaS&;)'1 "succQJn 1U:;''' ~ s'1~I1'1c5usSn~C5~l~. 

lOfJ[jbtucc~~ cc~U~nU'll~UmUUWmlJJC1U c~~~s~tCiffo lU1fln ~ 2-3 CClSU. ij~~::uofl :;''1 
JJ'10El~UElJJ50~::wotCi C1 CC&;); E1~cuus~m'1lJC~JJ:;i'l;JufSom&;)'1~~::uo c~u: trio mJJ CC &;) :: U'l . 
ij~:;,::tl11~ :;''1JJ'10lmCUU S'1 m'1lJCcrifSo lU;Jn:;,::u::mv'1:'3o m5 mV'1CCm~ CC&;):: mv~6utCi 



~o~::tL11;;) ~munlJn'1urrCHi'1lnnlJmiJ'1ClU CW'1::~C1"\::C;)UCRUlmI9~l1u ccuu J~lJ C~~~'1lJ'1rl 
t1utJ~ccnt2tCllrlfJn'1Urrrl~~UhSrllU;;)::rlU~~ 10 ~20 ~L1lJ C~9C5rllUi l1ucCL1nrf~'n'1U JlnnU 
miJ~Cluri9U. m5~~'1nDu, Cd9C5rllUil1u~'1ulJ'1mnrlE1utClfl ~9~rrrllU;;)::rlU~~n8'1 25 u ~lJ) . 

~o~::tL11;;) 184 ~9~tCltJnClOfJ(criU. Tl'1ur:l::Bml1rlwu ~'1lJ'1mt1uttJtCl lUm;;)'1fJC2rl CC~C2rl 
nnn ' dn U 1.1 

UlrlUl~rl CClJUC2rlUllJ;;)::~CC;;)~fJ'10. 

01.U"lVC01Cl: lU9::U'1€1Cl ~O~::tL11;;) 184 9'1rl~ClW::fJ'1rl 9uCCl!Jnlu~ tCl, cbDu lUtJ::~UUtCl 
Dn'1U~UE15'1mrl;;)9~ J tSU'1U, tJ:::CUlrl~U C~9~9nm'1~'1fJwu&~'1lJ'1rl mUUl'1UnUW::fJ'1rl 
~~ri'10 tClfln8'1. u 

.. ~O:il:::\C11;:) cCDu~mh?~cUUWrlUu~J\5cfi'1 CC;;)::: ?~CUU9'1U1'1UCcn::: ?u9ulmuc~EJ (coud) 

:il:::cRs) 

• :il'1lJ'1Cl!.1~mCl)u\~?UU1;:)·lEJ ~ C2Cl 2SJ9'1~11'1c5uS9n~;)J?~ (CSlJlJ'1 ~EJ lSCSUC~f.I) 

«) :il'1lJ'1Clr,hccun\~~'1f.1 ~'1n?uulll;;;n:il:::u:::ccU1;:)lJ cc;:)::: Clsn~cU15sJ (couc]) :il:::cRs) 

@ ~O:il:::\111;:) :il'1EJWU 184 CCDUC UU S'1U1'1U ulllU1'1Cl~U (ltJnU):ilJ (~lJ lSlJ) 
- u 
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WC1S'lm'lU~Cll~::DC1~'l~ ~ &cuuu:: tmEJC1 ~~~ tu~ cCDuwcs~ cc~:;h~ul~lUU'l~ :il::w 'luc3sutl? 
c~'li1u m;;J i1~ t'JUi'utCi Ui'C1;;)S~m;;JU'll~~lu;;dj'u n'l U !.l ~ C1 I? S~ :;:'l~ nd'nsucuts. 

!,J'lftt8V JJnn'l "U'l8'l" (Brachiaria mutica "Para") 0 . 
mEJ'l :;:::D C1~ cCDuwucmu~~tulU2~CI?C1luClu&;;)::u'lmr'ltCi EJ 'ln CC;;):: DIl'l~~lJ . ~ U:: CUlC1 tUl 

I L< L< ' 's.,, ' I " 1 .... '"' L< U X. ' 
CClJUl:;:cuUS 'l m'l UlmCcn5~ulJ c~~tC1 unl:ilUi'~ U'l c~~cDsnsu tC1U nc2'l . mEJ 'l:;:::DC1u cum 
, .......... dn 1.J l,J u u 
U cmlJ 'l:: ~;llJ n u Cl? C1UllJ:il::W '1 uccm~ CC;;) ~. 

BftL1'lt8V n~1J"l~1J1J'l " "l'l8'l" (Digitaria milanjiana "Jara") 8 
cuumEJ'lu::cwC1flu~u, D.;i'l~uc;;JS CC;;):: cREJ, mU9SU. cmlJ'l:::1llJi'iucl?C1&D ;;)::mc~~~u . 
I1uDn'l u uufi~ &El'l EJi'iu mEJ'l l,!'lncsEJ RcnlJcuu CC;;):: I1uD~~&mu'l :1lul-,cUU~C:ilC1 CW'l::D'l 
:;J'l lJ 'lC1l~CUU S'l m'lUlUiccn ccn::, ccv CC;;):: 5~uSEJ tCi. 

irC1I1::U'liilBJJ ftt1J8BJJ " tUiiI'l BIIL1'l" (Paspalum guenoarum "Bela Vista") ., 

mEJ'l:;:::DC1~ cCDu El'lEJEli'iui'iu mEJ'l UC1:;J::U'l;;)SlJ S'lQ'lt1SlJ. lUiBu!.l~C1mUSEJ nD'l , cm'mu 
9SU CC;;):: ~C1 I1nfium;;)'lEJnD'l. mEJ'l~~n'l~t'Jcm lJ 'l:::1llJi'iu~u& c~~ D ll'lrJum;;)'lEJ CW'l:: lU 
~" M. 

QS~lJU -,::t1C1w::EJ'lm:;:ss'l. 



Kl::ctfIJ1IJn.,a/«JJ c~iflJn.,tfJJ "".,U"n" (Stenotapharum secundatum "Vanuatu") " . 
cuum~'1 ~D;;i'1ffuc;)sl1'1lJ~U cmlJ'1~~lJlun'1utJmh~uJsfJ:1lm§'1Ru lUC2Cl ~D~lJlJ'1un'1~ . 

() 1.1 '-' J,.. () x ' Ut..' '" 1; u '-' 

~'1Dn~:;JnSUlU D'1UDl1 \mj'1l~mfJ'1~~U Cl utJ'1~nD'1~2D'1~ :;i'1~U cuuUi'~mfJ'1lUnS~rlUW'1D . 
.DU:;J'1lJ'1Cluufb\ CilUC~Cl~lJ~U &D;;)~~cc~~~u m;) ODc;)fJ CC;;)~ .DU "l ~dlCl\CiClluClu~DUl'1Cl 
8~E1~Ul'1Clm;;)'1fJ . E1U~'1Ul'1~Ci'1us'1m'1u CCDU mUSfJ n~'1 m~'1 5DClln;;)'1C~nusfJ. m~'1 
D'1UD~ ccDur.:I;Jmc~uO\Ci . ccri:;J'1lJ'1Cl~nCiDfJ;;i'1ffu\C1Cl . " 

c=l. .... .... 

WC1S") U1") lJ:i1C1 l1~ l1 lJT]~ 

c~lJlo~JJ" i1nllnle«JJ • n.,,,.,lJtnn" (Centrosema pascuorum . 
"Cavalcade") • 

CUUWCltJ ~cW ClSlJ ;;) n . DCE1s nCjD C~~ S'1 Cll~cuiJ Welune1lJ m;) Uu tJ ~ Cl u tJ n r:r~ Cfl'1\C1. n'1 UUUrlD 
2S~.DU CCD U~'1 fJ ~nunlJ lJ '1 ID(1;;)SlJ D'1~U .. lJ'1UI~ U'1lel" ( ;;)~ fJ ;;) ~~Cjel~~lJG) . ~ tJ ~CUlel \Ul 
CcDUlhl~:;i'1~lJ C5elmfJ'1CCm~ . " • " 

lnn.,§len.,Sn Hlsvclfll "CUSII" (Codarioca/yx gyroides "Belize") 0 
cuu~D&Ds'1~& (3-4U). ~DcuuffuDfb~'1 CC;;)~ ~'1fJE1nlJ cCl:;JllJelCjlJ ~CUCSfJ (lucDsr1sucgu 
~ '1 el. C5UI~U) . "CU;):;J" dlel\CiClluc2m5su~lJ~U CC;;)~ Ui'UUl'1U~ :;J~W'1lJ1r'12~\C1Cl. 
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uJ::CiillJ~c1fv .IJ"IlIlMiiI"I "~.lJW8lJ" (Flemingia macrophylla "Chumphon") - • 

eUlJ~lJ~;)WClS'1Ul'1lJiffCl vi .uS'1~~'1;) CC;;):; CUlJ~lJlUlV . :;J'1VWlJ ",lJWSlJ" CUlJ:;J'1~WlJ vimtJ 

m;;)'1~nj'1Ul~ CC;;):; BlJr.l:;~Cl:;J:J :;J'1~wlJD:Jvi.uJllJUmUlJ . ~U~;) uJ:;e;;)ll:Jenv cuu~dlCl D:J lU 

~'1U;)U~U~;)"WClS'1Ul'1uiffCl vi~'1lJ'1mnCl\~R l~nuticc;;):; euunCl . ~;)~dlClfi CUllJ'1:;~lJ ntJ 

e~lClSSU~lJ~UUl;;)'1~nj'1. ltJ2S:JiiuiffCl~~S~ iinnu eW'1:;j'1iiUUU~m'1Cl "ffullu" (Tannins). 

CCU,,;dUltJ2S:Jiiu~'1Ul'1naUnUS'1Ul'1U &u~ . n'1UffClR:J~'12S:Jiiu cc~;)ntJ5:Jnu ~ :;cuutJ:; 
lUl~Cllun'1uuu~:JE1;)'1lJ ~fllJ ~lJ~U2S:Jnu . CW'1:;j'1 ltJ2S:Jiiu~:;vSV:;J:;Ul;;)'1~J'1:J~'1 ~ lU 
o 
ClU . 

.IJ"Illl~iil8.IJ 1l"l~lJ ".IJ"IlJmlJ"Iln" (Macroptilium gracile "Maldonado") "0 

lJ'1U1CllJ'11Cl " CUUWCltJ:;CWClElU~U\;;)~:;~u (1-2 D). ;;i'1~UCUUC~9;;C);) c~:J~:; 2:;Ul~'1~fi';)R lU 

:;JS:J :;J'1lJ CRSUUi'19Cl Ul;):J~'1ntJmc~;) . eUUWClE1lJnUlu\;;)v:;~u\~R CC;;):; E1:J:;J'1lJ'1Cll~eUUS'1 
Ul'1uiffCl aunuUlfJ'1~:;llCl&u ~\~§n~;)~. " lJ'1Ul~U'11Cl :;J'1lJ'1mnCl\~lunUUl;;)'1~tJ:;CWCl. ;;);)lJ 

(') () no. .......... ! () ..... 0 ..:. 0 x. . ..... 
cll:JClUmlJE1;)'1lJ~CllJ:;JlJ~UL1'1 CC;;):; ClU~'1~. ~u;;)n:;J::u:;wc:;JCl2s:Jll;)~::uClUCClJU lJU:;J'1lJ'1Cl 

Ui'u\~ lU:;J:;w'1u0'12:J CC;;):; 0'1~;)lJ lU\;;)~:;~u . 



ij~z::tlJ t~IIU"ltlJV n!lJ!\n1::tIJ8"1 "nB" (Sesbania grandiflora "Turi") " ., . 
evuRut.us'1m'1uillCl ut~~mv'1vfi':Jt:J. S'1V~U (3-5 D ) ee;;)~ D;;hRucics:J. evu S'1m'1ue~lJ 
tiiDEluu~w'1U~~. 'tClv~~eW'1~lU;;)~me~~" ee~6u[J~CllueeDu("h Ruel:l~u'1euv eeDuvufi':J 
tiiR~uDuut D~~me~~V'1:J ee~~S~~'1ul1utiiDEl:J'1lJsf1lJ~lJUU t.J'1un'1~. ~u el:l~u'1euv 
"I~[1'1V ~'1m'1n;5"'1Ru ~nffCl. ee~ R~ ~'1~S~liUeeDU~'1lJ'1Cl "ffCltiievut.J~-;i'1 . wuDueDs~ 
ee.uuD~ubtt.J lUm;;)'1V ~ W'1n ~S~s'1~[1'1e5ussn ~CS~l~ . 

1I::'ntIJtt~lJ~1I8"1.u"ln"l "t~8"1tlJ" (Stylosanthes hamata "Verano") " fD 
evu~:Jut2sU2'1~S'1V~U ee;;)~ ~:JulmEi eeDul.hl~t.JmhJuJsvlrnillCl e§'1nu lUC2CltiiD;;)~ 
me~~v'1:J. luw'1n[1~e5ussn~cs~emus~s~t.J~CUlCl\U1 tiiDn'1u m~'1u[1'1lJeeEllJU1'1~ ee;;)~ 

Ux " I I 

eiJsUlea'1m:J'1~[1'1~ ~ . 
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~ ~ 

tsn:::t., lJqSlJln"!J 



.... .... 

~::DCl 

UlV-t8-tUl-tuln 
auto ttlnu n"lv"liin 
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