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'. J afl1'::l'I1B1l'11jl~~luil,"Olijn1j1..ltln~n (;} ... '''"'fl'!I''' 'U ::';. J.,j;J B1l'11jafl1l.5 lhl'H~lu.AamjR1u~~bl 

l ( l"O'!f>Y )) 1'Hafl1l'ihl1..lli1tl1u~nii1..ltlnl'Hlaul'I1ul~ 
.. L -0 'U 

n1j1..ltln~na1l'11jadl1J,"ll,"1j1,"an'ln ... 
,::lnlla~Hll,"111aUlllAlla1 ii~rl1uua~ 

n,"n1jlihli1tl1Ulla~aA1~1u mj1..ltln~1{j,"fi',"l1J,"Lm1j1L1J,"n1jlVhml'lci~ ... 
B1l'11j l1..ljA,"a~ lltl::l'ri~Y-l,"l'~a lnL1J,"l~al'W§~ 

'U 

13 



14 

Lnltfl'ln 'l [J.:J a1 m'ltl1if'WtJCll'V11'liffl-J~ihLfllJ.1fi'l·j3.Itl1 A 1'a fI L'VIa Cl 1iffl1~nl'l Lnltfl'l . 
t:J B'Wi.l8U 1~hl1~01'ltnltfl'lJ.l1Lifu~iffl1ACl 111 1J111Jll1UCl.:J'Wnfll'V11'liffl-JllBn 1 unru:;if 

'U 

lnltfl'ln'lL llaUM1'lLifu.:J LAL i481if~lULi'iU~Clcil~Lfi£JJ 111 L UU01'lLif£J~ LAM l'Ilfl 

lRtm . 





• • • • • • 
• • 

~"lff)1'Y111tr~1~f)f)~ 11? : 

vuiin 

16 

l1 q'j1a' Rj l AIl l1la~lJ81't18 1'tl till 

(Paspa/umatratum 'Te ren os') [WS j 

LLH::fI'l::nH~-:ntmiaUl'IH1UlI'"fI LLH::lll.LLAH::niiflniiaul'IH1£Jjll.tl 
"U 'U "lI" 

ti~'l1£JH::LB£Jfl1Gm'lLiianjll.~i:jna11'11'liffl1 ~a1~1'lfJ1.H'uR'Jlfimll.LLAH::aJl111~ll. 
a1n1A LLH::fI'l~ fl1~A'J1~fia~n1'l'lJa~Ln1tA'ln'l~ ll. 'l::a1ll.1ffi ll.1'IW18aBnLi;i~l'Iit~ 
lwQflL~£J'JnwaAa " m'ljfIJll.1L 'YIA 1ll.lH£ji:jna11'11'liffl1i'J~nULn1tfl'ln'l'l1£Jua£J 
::mm'lUia~a1l'l1'lifflnlLl'Im::a~Ifn1TIJUl1tA'ln'llu.f1fuI1ALaLti£JfI.."ilwanLM-:llk 

1 'U 

ikthR'qpiFrYJRTii:lR8V!:iEHUlUBR::nrnrnt.8sn(iMutjirJEl1'ImiffrmmtrJJf'ui) 
bJ1rbiLwtmiut1U1fn . 

, v , 

l'IrY1LLa::ihLLAa::lIUmtll.'l::~amtrn::iiLLfln~1~nll.l'Ia1£JaU1~ 

HeY1 

• l'IrY1~ll.L~£J~~n1'lL 'ljl.ll L~U lf1Lu:i'l1u ltJnu~ll.lf1 £J 11'1aLLa::(h~ll.1~~ll. 
(stoLons and rhizomes) 11'1a~ll.L~mLfI::~m::Liifl'l1mLa::Liimull.~ll. 
11'1:lil~ (nill. l'IrYTummflL~a£J Brachiaria humidicola) 

• l'IrY1~~an1trn::LUll.na 11'1qjLL£JnLUll.na1aU1~Ll1ll.1fliffl (Uill. l'IrY1a::fI'l1R~ 
1'I1aQUHmaYna~ Paspalum atratum). 



• ri'JAllL~O~Sin11L~1r:yLRU lf1LLR'.i1U 11..hlu~1l1f101'H8LL8::fi1AltlARll (stolons and rhizomes) 

1'H8~ltL~CJLLfI::Rlt~::LfiflllmL8::LfimultAlll'H)jl~ (Lrlll ri'Jaa4L01 Arachis pintoi) 

• ri'J~L~lr:yLRU lmLUuL(llL~BO Lrlll ri'JL1Illlf11 (Centrosema macrocarpum) 

• Siam:.m::l1l4AltLUltl'jJJ~4f114 Lrllt ri'Jalf118 (Stylosanthes guianensis) 

• ri'Jl'jJJL~O (Shrub) Lrlll ri'JLflalJJL~oJJ (Desmodium dnerea) 

• O'JUMlt 'tinJJ~ (Cal/iandra calothyrsus) 

ff1884LO"' (Arachis pintoi 'Itacambira' )[J Hj ff1lU1I1Al (Centrosema macracarpum 'U cayali ' ) [JHj 

ff1111l'll, alRlB (Stylosanthes guianensis 'Stylo 184 ' ) [WSj ff1lA8U,lRUII (Oesmadium cinerea ' Las Delicias') [WSj tiUII"\j (Calliandra calathyrsus ' Besakih ' ) [WSj 

17 
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1.I~n-WY1all'illiffl1~lWdl-lli1wWli3-/ rdll. l'itYl lltl~&JL01Ja£J A~£J'i::ll'i3-/1:: 
tfll'i~tln1ll.lanL-rlal.laa£JLll1::La3-/LLa::Ua-lnll.n1lY1~al-l'W-ll1al£JtJ(Hfill. 'W:Jnl'irlh 

'U u 

AlI.a·ma~AlI.~4f1l-l'i::A~ 1~41 £J LLa::al'i'i:: lifl.lam lIl1.LLWJi:il~ all'i~U&:Jfjll.AlI. 
'U 'U 

aln'i::lihJamllll.i:J 1Gnlll.lan-Wtl81l'illiffl1~;iltinltrn.::nllL'i~ruLfiu lf1~ Llflnth-i 
'U 'U u 

nll.~lt'i::jhl£Ja~La£J~ 1l1.Ul1 "A'Jl'~1.I~n-Wtlall'iT:ii!(A1ftltl1WWli3-/" 

l'itYl1i1t1atlafl~-in~1&'J Lla:::LlIlI.all'illl'itim:ill'i~uiffl1L~£J'JL~a4 (A-lmll-l~ll1. 
th4) tltltlaflliTI1WtaAA8 100 f11l1-lL3-/fll Aat! t1a4l'itYl'i::aQ1wd'J-il::l'i~1.:j 
400 2,000 nn. ~lI.adnUA'J13-/aAJ.la3-/Ulrntl8-ifill. LW:::n1lm::'il£JA:Jtla-ll:llt 

'U • 'U 

R'J1II~,\!,alua4ii1lo ""tU1 &! 
(f1ft • ..l1"1finSAIlOO m.WiJ) 

, 
200 400 100- 200 IiIl 

1I1,"naT~ 400 1000 200 - 300 

~4 1000- 2000 300 - 600 



.:.,. A fI' '" 
n'nj'ltl L 'W3Jflnul1'Wi)1'Y11"'!iLLiI::fl'l13Ji)~3JS3JtJ"'!itu1JiN~U 

~ ~ '11 

nl'j~Hfr5,::r'llryL~ulAl~~ liiLL'j..:J·:n,"l~ l'Ijall1&1B&l8Alh~unt'" HA1~a..:Jlii 
11j'j~," 1 WlJlJ.l11lU11n 11j'j~," U1..:J tl-m 1~J.ll'lnl'lrY1LLA1AUlh11l.1LL1J-;nr n,:: 1~ 

L'WrHl'ia ~aA11J.1~a..:Jn1'jL~anl'jL'lryL~u lA~ ~..:J~1L~J.lll.1'j~'"tl1'"~tI1f1iU~ 
L'W'jl::~1 ,::ml.l'j~,"ag1,"lmnnn:ill'1rYl (~..:JA1'jl..:J~1'"til..:J) wm,lnlf,"rJ..:J 

ilLdDl~ LLB:: 1f11~,"~<ilL1J,"~anl'jL'lryL~U lAtJa..:JHA1 

l1tV1 &! 

llhR"Il. %1 5 -15 15 - 25 

l"1l.~limHhlw.il1"1l. %1 0.8 - 2.4 2.4 - 4.0 

dlwl'mlu~j1..:Jl'Iti'" l.IJ.I'jln~1~LLfi 'j1J.1~..:J111..:JJ.lBLLB::ilaal1::tJa..:JHA1~l.Itiau 
"U 

LLl1::dIJ.ll,"LLl.IB..:J 

n11fiHluumvu iiuB1'1f71iffl'5111::nBci'JLvuiiuits1N11DLtiduuluumvu ., 

V1nB1n1RN1LVU Ttl1RUlR rhVV'JUI111iHnti1'Jift10n:h "n11111-lluumvu" (r 

ci'Jv:: "1I1-l"luumvuu,oB1RoRnNifNJiut51::wiNuvRnL1oitL10n:h 11Tv 

LVON rhB1ROBO 1u1hinnci'J tlNnnci'JitiitJ1::ill1M1JVtiiBR1RJ110 lwJ'nv:: ., ., 

LfIuiIrnm ., 

BRi ll a~nlS lu sii~l ~us~lfiWlmfianls L ~SryL~1J lA 
liiLLml~lI~n LLB,~iiRlh~ [JH] 

vunn 

19 
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20 

11t1J1·:m':j(itl'l(Y1L~fHBd14L~£r.liiB1'=l'=l:::tbfJ1-.1ifA1L'=llqJLAutA1fi' LLAl'Iq'j1~lt~B41~ 
1'UilfJBd14L~fJ·:rrm Afll'llBtlaBfJifA1ril1uYI:::LB3.JUBfJAf4 (Liicrti~:::l~l'Il.ihtiwLLri 

• u 

Llllt1tl) LLa:::ilml1-.1111 LLAL~B1t1ml'll.hiifJ1n~Ln't.tAlnslu"Q;jJJl1ALBLtifJA:::1'ltBBn 
L :iifJ4lii '=l::tl.fiu1i1~ 

~finl'l~~j.iBmsulj3.J~tlAs::nad'J1-.11:l3.Joul'Iah~ilf.lrn.n11'1~1 l'IlClWj3.J'l13.JOU1'8A 
'U v "1 .. 

maB lifYl14mlLfllffis tAlJl "1'I1::Bu14641 Wd14q~llii4 

fn"R~&m1W1NS3Jn1J 5'l ,nil bj? 
'.U "'" 

mstlanl'lcU1tJa3.Jd'1~1tl1Jlt~fims~iL[Jnrholt1ltl"(lAl'Ilt11 ( Ltllt l'IcUl1S"Ut:l83.Jd'1 
... u u 

LA aUl ';)£11) t14ifA1~:::11it1 tls~lt '=llnd'1 lla::d''J'1:::l'rj3.J llt LAsL '=lltl -.1ITUlLtla4~tlB1l'11l 
ifvrJI;hwrm~aLla:::i1aa1'J:::tJCl4ifA11ltLC)liifJA:::1'ltBBnL:ii[J41ALn'ltAsnl'=l:::biiLfJ3.J 

tlanl'lcU1 lLB::d''J lltLLtla4l~[lJolt l'IlB lltlL[1JL~[J10lt L'Wl1::l'IcU1LLa:::ih11tl1.IA 
.., u u 

~alt ~u.ilamtQ.l,::;mSL ~~qJLfiu LmLAmi1401t3.J1n lLa:::ciJltll'1tYfJ1miBn1liAn1s 

tlan'l'J3.JOlt LLAilijClfJnL-Jlt1J14n'.Hii ABd'Jaa4LIl1a13.J1SIl~'=l::tlan'l'J3.JOUl'IcU1U~ 
~ .., u 

il1fifl1s~ltanl'la1£1~fi~~::lL1~tlAs::nad'JLih1tlliJ1wvhl3.JLfl1tA'lnSS1£1UB£I .., 
.. 1.... .; 

(AS1£1a:::LB£lA LA~1n UYIYI 6) ... 

IJlJ.BLiifJlI::3U8BnLM4ItlfiJlJ.n1:Hl1n1IHiioilltJgn "fIt:Y1RSJllfvti'J ii5iimn/w; 
Ji1ti'JB1"f1118113tfh I tfiiflUr/111ilR"fI1I1fJruuvv ... 





• 
~~f)1111jff~rJ'tiJ~~dtJ : • 
tJ1'iJtJj\J 1n~u~ 1 l1niJ : 
tJrTfft9l1t~f)~1\J1j? : 

q 

nl s1i!ltJ &l rilljs, al~lH ( 'Stylo 184') l~u ,~ns ~lj umml 

[WS] 
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-Wna11'11l8A:ll thl.a11'11ll'ltlntf11'1ju8A:ll~ EJ'Jl~ a4 miihi 1~n lffl§EH 8A:lnl::ll'n:: 

l~u:llthl. am lla::8f1:l1Jnl~l'dll.nll. n1l1if-wna11'11l8f1:ll§u48f1:ln'l::ll'l1::l~u'J';j:: . 
lii111.1I~~1rn;l.wu lla::01~a4mll-H8A:ll';j~r:ylfiu lA 1A~A'Jll"a11'11liljJ l'Itl44111. 

a4mh4511.A'JuAll1~'Ju ~f'Jad14 nlll. lwtJl::ll1A~ujJmllii1u(hn1l'1l::alA lall-H4 
'U 'U 

(Stylosanthes guianensis 'Stylo 184') 1~ma11'11'llri (3 - 5%) 

ll.an';j1n~'J'n1l'1l:: a lA lBllB'J-wna11'11l8A:lAl::nB~'Jull.All.iliiu,~li 1~1lffAa 1 unl:: 
'U 

Oll. (Leucaena leucocephala) fl1nLl-H4l-rialifdJll.a11'11l8A:l (dried leaf meal) 

mllii1u-wnAl::nB~'JaA~1l§U48A:lnl::ll'l1::l~U'J lilll. lri dJA anl ';j::lif 
'U • 

lrull.1I~~1rn,"au lul'lqJ1 llB::lu~'JaAu41iil§u411a1iill. 
-wn lilll. lIB1l~1 (grass carp) l~~'JU 

111.1I'l::l't1Al1UAll.1~1114Aall.ll'l,"a 

lLl'Ia4a11'11la1Rr:y~ifl§u411B1 Aa 

-Wna11'11l8A:lilli1lii1';j1nfi1411l:: ll1A 

Lilll.l'IqJ1iili.iUbb4 (Panicum 

maximum 'Si Muang') lla::l'IqJ1 

a::Al1R~1'I1a~ual'l1al'l1tl~ (Paspalum 
:t ",;j J( ..I 1 ... atratum 'Terenos') t1A'JlAU'JLaa4 lull. A nl::Ua lll'l:: LLB:: 

Lln::"rll.a1~1l(l~1l4iil'ladl~LL~~1';j::l~ jUa11'11liljJAfiIJ\1l'1~1 lilll.1'It\11i1 
'U .-

liiflfl1~till~n1fi iaflll'laa lif';j1nn1lllBn-wn llB::lu-wn 
• 'U 



-=i~ (, 
Vl3JfUlUl1'WG11 ? .. 
iI'~l1L~£r')L~a4ilm:':L 1'11:':'01.1.1 fllvuy Ljoo:hn'l:':L1'I1:':'lI1UI. l1lfJn'l:':L1'I1:':l'l31n l1lfJm:.: 

'" 
l1'll:.:tJ1tl~'J ("the rumen") ~4U:;'l~'OfJ4ll1a'JiiilLLuRi1Lju (bacteria) IlhlAii'J 

(protozoa) LW:.: :n (fungi) lhl"'iI'A1a1m'lI.lUamll:nmbll.t1fJ.:J 
LOa 1u ll1. ~n~4L 1JlI.fbll.iiil'A1n'l:':l1'll:: L~ £J'J lih.l'l:': 1£Jnll.1;ul~ 

aGU10fJUu:i1011fl£JL mOUn'l:':L 1'I1:.:'Oa4i1'A1L~£J'JL~cHl1JlI.ll1iiall.tl.:JtllI.1 flll1qJcl1 

111uda£Jlgalo1l1.~n il11141"'a1111'liiL~U'JLLihLihlt.l1114~ll1.l1ii:1 a1111'liil.lnua[l .., 
U14lLa'JU14tbw~:.:gnLR~mlihoGia It.ltl48'JlI.fia ltJ'Oa4'l::uuuaUa1111'l~4a1'la1111'l 
1:.:gn~fln~ l~moijll. 

rJ1fJ1111'liiiill.L'011t.lL1JlI.a4iiuaul~~lU (LUll. l1tY1riall. LW:':l1tY1iimURO) iI'~111:': 
dao 1~ L ~bl'h l"'m::L 1'I1:':11;uoilii114 il'A1~4iill.fJ1111'lL'0111.l Uan LLRrJ1a1111'liiiill. 

L'0111.l...tll.uaul~~1 (fJ1111'liiillOaWa4 l'dll. 1'114'01'.1) ih::fi'a.:Jl'Omnll1.n1'idau ... 
aa1 £JlI.1l1.tlll.l'h l"'n'i::l1'll:':l1;Um~~ a u La~a il'A1ii·:d;ua1~1'.'iI.liill.a1111'il'0111.l1fi' .., 

iRT1rrniiulRvfHiflr5iJftrJ~"n41ffRR'JoL'Ja1itifR'J7.ifI:umw8081'H1'j .... 
114 m::Uf1:rnNn 

flud8fJ 

lU88u 

m'Jri8fJluUflllll:: 

1:/'./UTJ8.:Jli1ifu 

23 
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g" g" 

Sfl1 LAUd Lils\1flih1fl1"£l1'Yf1" 1 UtJ~3J1ruSfl L'rh 1f1? 
ol'Jil-i:a'i1 111il'~1'5L '1jry tAU lA 1~~j'U 1 'U 1wVlit.:j1i1'~rh::f18.:jn1l81111 'J~:ii~rn.oTW 
~R~Lll'U1AllLLll.:j1.l'J:::lnm 2.5 - 3.5 % U8.:j1l111iLoR'J ~.:jui8R~Lll'Ul.lj:lnmvhl . 
81111'JiI'A1afl'1::Ll'hnu 10 -15 % U8.:j1l111MR'Jfi81'UihLA:iillTVliLoR'J 300 no. 

'1::0'U81111lARLll'U1l111iLmLll·:d'Uo:: 7-10 00. l1j8lfi1n1J'Wt181111lil'A1aR 

30 - 45 00. 

£l1'Yf1"fU\Ul1'W~fl£l£l:; 1" ? 
'I 

" ,. 4 

Bl111'JArn.ol~~" AB . 
1. f18.:j:iiA:mnho'U 

2. dB[J~l[J 

3. ml.llA'Uij.:j 

WrJ81111Sifll-J88'U'i::i1R';mlJi1iiu 08mn tla::i1111s811113lJ1nn:i1WrJ 81111S 

ifR..n.ui 



qZ 

L.Q:JlAl1fj::t~Il~Lr.uULttJ211l e ~::b.c,~ofj::t~Il~UC,M.C,.ltl1fL 1 LC,¥Il~l 

'It~~~IlL~UIlLtJ21oe~::b.~~IlI:ulc,~::gnL.Q:J1A ~I!IJiltLIALell~t-ell~~1l • 

~11yI!lJiltLIALeIl~Lr.u~J21Ile~::b. 'lte~yI!lJiltLIALeIl~ yI!lJiltLIALeIl~l:elli'.ILe • 

'ltJ2L!lt-ell'ltc,~L~uuLttJ2llle~::b.n.l'ltU1LJt /l~t-eIlMl'ltc,~'ltUl • 

: n.UOB'ltIl::b.t-n 
~. I:" F 

P~JilIlMllt(!~MU[J::1l11 Lu~1'I1.~'ltU lIlepu[J~tLIALet-ell!1'1t~l~efL1e~ .. !nlle~tLU" 

i...t.l ~BB!.1 (AlmQHsa6!p) ~lI1B!1.t.l.,u .~ 

'ltr-M~/ltLIALG'lty~L'It~y~JilULb.ttlAl 

M~/ltLIALe'lt!1::b.~tLU'ltU'ltO~l::b.YMJilt-~l:Il:-Ln. ttlAl M~lltLIALet-ell!1L/lgtn.,!.JOl:ll 

'It~ttLC,l:IM!11C,~n.ffl.y~JiI~11lc,p.e~11t!11M~lltLIALen.,!.JttefM.~111Ml tt1A1M~lltLIALe 

lt~lLlle~::b.u.tttutM.ftU1 'ltY::b.MYMJilC,.lt11 'ltr-tLIALet-ell!1Lllgtn.,!.Jlll:ll'1t~ItLC,I:IL!! 

('lte~l z -1) UIC,l~lLJt~ll 'It!1IlI:l'ttW-ttIA1M~/ltLIALe'lt!1ttll:f::tM.tt::t::b.yMJiI 

'It!1lteflttpb.t-~r:ll:m 

'ltjJlll:llttW-I:I}¥::'I1JIl'ltl 
~ t-~IAM~Il'lt~'ltgC,~'ltU 11:~ 

o~ (wnjdas DjPP.Uf/!J) 1:~(:11:111'11.!1::b.::Ull ~ U-r===-
::!l11 ::M.ll'1tP.l 'It~M~IlY~Jiln.fIALp1t!JL1tttl~11 ~ ~ 
t-~IA~!J.llyMJiln.fIALP'lt!JL1tb.L8M~/lt-Ln.yMJiltLM.L8/l~ 

n.LIlIA::gl1~·11 e~lAltl:ln.ll! ULIt'I1.~L!lt-ea'ltc,~t$ t-tl1'1t~Ut$ 'It~Btt$L~::LtM.1'I1.Ulb.LB 

I:~ 'It!1n.ellttpb.l1~IlUU.yMJilNL!!'It!JL 1tttl ~~llt-Ln.ll~ Mlt-fl~ 11l el'luLtt'ltr-y~JiI 

tLIAL811~'It!1n.eIlY~JiI~tLU e~ .~~JiltLIALe/l~l:ell (A:fmqe~el ed).. 'It!1L1tItLC,l:I" 

i...t.ll}l.,!1BI.,~tCl.,t.~l1l.,tC!A, (AlmQeleled) nyl.,rml.,t.~ • ~ 
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lIJ1AU;~'U!.hAt:yaTI'I~u: 

• 'll'l:;8't16Jl1'W 1 'UnTjOa uafll u a111111 'Un'l:;Lln~l1aln 01a1111'l;il fl ffiJll'W~l 
" 

(m'll'jA'U~ln'.h 7%) la'U'YI~m'Un'l:;L'Wl::l'Ialn';dlial:J.ll'lfldauafl1U 
a11'1111~ a dl.:J;il'll'l:::a116Jl1'W 11ll1Unlla.:JifwJ,:::flflfI-i 

• if~rJ~rha~L,~t:yL~uLflLLfI:::lt1r.!flr.!fiA ifA:h:::~a.:Jmlllh~'Ul'Um:J.llrnlliU1n 
l'Unl'lil,:;~mt1aJl1'Wl~:J.l 11 LLR01l'l1~fj4n11111ifA1l ,jt:ylAU LAaUl.:J'l'JfI 

L~'Jl1jm1l4l'Ul1Un l'Ilar.!fiFllll'U:J.l ifA:h:::~a4n11L'll'lA'U1'UfJ1111'l1.i'i:J.li1'U 

ifFl1L~U'JL~a4~a.:Jn1'lfj1111'jAffiJll'Wm'U'llj:J.l1UU11n ll1fjll1·1'lAffiJl1'W~;il'llj:J.llrn . . 
llirwu4'W ClLlo'JifA11h:::L ,jt:y LAU LFlnl l1la llial:J.l1'lfl~':::lh:n'Ul1un 1~ LLli1Arnli 

alU1'l fir.! fi Fllll'U:J.ll~L'W U4'W aRe fl'J1:J.l~ cH n1 'lll a41:m Lfl LLfI:::a A'll nl'l In fI flm:::fI fI fl4 
~ ~ 

(11 In,hlfl1111'lifAJflffiJll'W~1 (l1lfjfl11'11'l§'U~;ilflffiJll'W~1) ~40a£J ~Uln L~U4 . . 
ifFl1L~U'JL~fj~ ifAJiln'UfJ1l1l'l l~,"au a41liL'wu~'Wf]Rafl'Jl:J.l~a4nl'lL i'iam'lL ,jt:y 

lAll LA, l1lmi'icrn141'Ul1Un l1jal:laAlll'U:J.l ~'Wmhl1juL~u4f1nifAJ (R4Jl1'W 1'U 
~ 

l'Iii:l 27) 



lWillol1tU1wi 

c= :rii (luu.a::thRlIo) 
n~~ ... 

, 
ROUI1l'ttJtHB1l11l 511 . 

mlDBOliutHB1l11l 
, 

R1 

BRnmlDBOSa10 
ih 

1 Wll::t 1't1::mln 

BRnn1lnlloURRBlllo 

ARt Uu. % RB,l1l1iCni'J 
< 1.5 % 

lMfllIol1tU1BBlIo 

(luu.a::thillo) 

'lhwlB'M 

'lhwlB'M 

'lhwlB'M 

1.5% - 2.5% 

<. 
~~: 

:(.~~ 

~ 

" 
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~5nTj~luif11:::tl'JfJL-ri;wWjl:laAiffr:l FiB: 

1. RB.:jLLlL1.1-:hiffrnRl'UBTI11'ja~lta;wB 

2. 1lifll1'11'.iRlllfllW~ , 

3. Rfl.:jLLlL1.'i~lHfl1al:lJl'.if]f1':::liiBnBTt'i1lrht.1R 

4. La~:JlBll'il'.illl'jAlL 

5. tll'UU'j.:jAlllfllWall'il'.i1wd'J.:jLLa.:j , , 

1. ~o{ju'LilV;hi(Jl1l~i1.Jo1m'io!h{js:at""ILtUlO 
HA1L~U'Jl§fl.:j 1:Hal:lJ1lf]f1,:::iilL1RBul.:jAa L itfl.:j LlAAB.:jOl'.il 'J 1;11 1lLOl'j "L~U'JL§B:j" 
(U£JBnall'il'.ifilLam~£J'J 1l'i:H LUl:::nalLnau rOll tlanA~.:j L jjatl'Ju 1lLnlloaml1'Ym 

L-ri;wfilL) nT~f1Hfl1l'1QtliilLltlLl:H1Rl'i:lJ1UA'Jl;W~liffl'flRl'uBl1'111L-W£J:jwmLa'J HA1 
"l" "l :/ JI AI ~ ,::: LtH'J81llLnl'jLRU'JlBfl.:jf].:j 50% tJB.:jL'J81nlLBTI11'j 

.,. \ 

~ 
)) 



6Z 

LI1C7M8I1M(OCf;tl:ll8£" ~"tn "p7) "!!~LI1U~l1n "f~LI1U~!­

_____ U8I:1ftLfll:f!.uofJ.fMJ!fl;f"LP£LM.L81:1.£"L Jj8!!M.LlI7fJiJ£LM.L8!!L.C~ L" nffi! • 

~ffil1 (<:.. .. 

"!!KI1ULI1Cml"!!.fMJ!~Lfl.fMJ!£LM.L81l~M,!lIto£M7 • 

!1"L~~fJL.u7MPfJ"L"ltg7~un.fMJ!~lo8Pfl • 

:ollJ.l:IllJ 7e.M~LfJ8£L"L8fl;f!l.fMJ!~ 1 ffi!!!Ml n!!71b§.~ 1.fMJ!~ l£W~8!LJl 

t-tqt¥ Zl-Ql LI1 , 
t-ttlt¥ 69 ~ 

r.HlItuu.e~IUWJ1O& 
[H cl LgC1MegMfM»~eUtL~Le~LtItLilemtLet!~e~ 

",~e!tItfl::u.ntLlft\1R~UJtl 

!!M.Ltntli:tP~JiltLKLeJl~tt~1::u.ntLUL~tn1.U1L~M.Ltntli:t 

p~JiltLKLeJl~tt~l::U. ntLtn1.1 L9r.ltLUt:e~t:-e~1r.llrr-~JiI 

(t-LI:lttLI1I:-U;'LI1I:-I1) ttllttLtt • '" ~ f(' 

tt~1::U. 11r-I1Ji1it1 Ll:lr. 1:: Il::r. 11 gr.r. I:Itt ;r.1:-!11l e:tt tlJLtt£rttP. L!I::1:I~11I1!1r.LUULli~Wr.Ut 

LetIJLtt&rtll~1tt~~e~Lt L~MLlltIJ~~~e~~r-I1Ji1r.LLtLell~L~ eMI:-Il~1ttlr.LLtLen.f 

~Flil.llefl.IlL~tte~1:I1~lttFI:I111. tt~UeBlIl r.~~ 1 ttL~UiJ~r-I1Ji1 L~ MLlltIJ ~ ~~ttYr-I1Ji1 
it ~r-I1Ji1r.LLtLell~::1:I11 tt£.l:-¥tt~1::U. 11rtl ueer-I1Ji1it1Ile~rtttlr.ur.IffiU11:-¥ tt!llW-grt 

Il e ~ttl::liu !f~11:-1l~ me ettr.::I1IlB1e11:1 LlJ!$iJn.lJ11tt 11l e~IlLr.r.ur.I1+lU11:-~ tt~I:-LI:IU 

::1:111 tt£.I:-LI:IUI:-¥~ MLlltIJ~~~r.LLtLen.f~1I:-e~r-I1Ji1~~1111 n.~1 m&li 1r-I1Ji1it1r.LUl:-e ~L~ 



n111ii)jualll11ifR181Qilaolgo~tTR1~:-nih1i1R1l~1l\! 

l~1J1RA [JH ] 

30 

2.1~e1~1~~A~IW~ • 
L~a 111LLl!.1 ,:hil'~r5,::1~juaTI'I1l~~RrnJl1l'l~ . 
liiffriiiui'll81Jf1'5iffl1s8uunum'51ii'll81Jf1'5iffl1un" 

~'!l811'11'jil'f11cia'U ,::m. UflmLa::B"J'UtJa4~'Ur14cia'U B"J'UtJa41u~'U ,::uao l~ .. ho 

LLa::~~(\.uiTt114811'11'.nnnn:hB"J'UtJa4th~'U ~'!la11'11lil'fl1LUi~'Uii4m~,::111tJa 
tJiifltf4LLAB"J'U11'1uh::L1J'UB"Jw~hi,"1ii'ULLa::B"J'UtJa4th~'U~~RQ.Ul1l'l~1 

... u • 

uf''5Ni'll81Jf1'5iffl1f1'5::n8ci1 . ... 
~'!lfll::na~"JlboL'~a.l Tth~'U LL'.il11f1 LLa::1f11~'U ... . 
IH1i'll81Jf1'5iffl1Jf8107'l1UR 

lf10~"J111..1Ln'ltfllnl~AfI~'!la11'11lil'fl1a.l1111i1'fl1ii'U ,::lifl U~'!la11'11lil'fl11'1a101 
'!litfl tJaa.ll"Ja.lfl'ULg 04 il'f1 1 ~4'::lh 111i1'fll1~jua1l811'11lRlu ii"J'Uaa.l~al"Ja.l~4 
lbo 111i1'f11ii'U811'11l~~Rrnlht114811'11l~ ~4ii1111ii'UL ~l'l1::au14i1'f11a1":: . 
13Jii'U 

Ln'ltfllmU14l10a1,,::iI'u~'!l811'11lil'fl1ii~RrnJl1l'l~1 (rli'U 1'Ir:U1L'ULuolLL1i 1'I3a 
• u 

f1W01"J ll'lfl ) L~mbolh111,"1ii'Ufi'U ii4LL~:hn1lil'm::rl"J0111i1'fl1ii'UB"J'UtJa4th 
f1'Ul~ LLAill3Jl~L1J'Un1lLvja.l~rn.lht114811'11lil'f11 A4~'UtJaiifl1a.la.l1AatJatJiiflil'f11 
~h 'Uan'1n,::~n1lLaja.l811'11l~m 1..IlR'U LLa::l'ltl441'U~4 



3. ig~~Ul~~1i~1s1~1~n~~~~ftgflnul~ 
aA1L~£J'JL~{).:nf1:1-11';i[J~':l:;La{)mn'Vl1';iih.J.l~cJl:h.:ni1aFl':l';i';it1 (f1~R1';i1~~T"ih~) 
lJj~1"1:;l u"U ';nrm1 ';i LL'I1:; La:l-l'¥it!{)1l'11 ';iaR 1~;il ~ 1llJl1l'l ~1 l'Ij a ':l1fl m ';in"U '¥it! {)1'V11';i 

aA1~Atlm1..;n"U aFd':l:;La{)fln"Ui:b"U~~~aA (L'l1"U tb"UtJa~1uciall.) riall. mdh . 
3i{)1l'11';i:l-l1fll'la~':l:;1..;a~dLaaflfi"Ul~ aR11i':l:;nll.L'H.l'l1:;a1l'11';ia'JlI.~;ilAIllJl1l'l~ 

1u (%) 

hlmr'lll, (%) 

n"mjaolii (%) 

25 

1,,2 

45 

. 

93 

2.5 

65 

wmnulR8uH lJil1n8THliLLri8f1fw8lw£FI115811i? ih8f1ffiu81111~11NfI 
iflnJ1Nrr.ui':miluFII:UJ11Wfh rtiu;;tiRu lllfMil1n8TH1JWlWY"m8R8R11N « '-CF~Y--< . 
R8:JfnJU8:J8f1f ! an:: In8wft1~tJllthJ TflIRRR8:J 1 n8f1fi1f8fnlfil"T::lif8nfiu 
l-HW1::;;huiliifiqfllu8TH1J1iU 

31 



32 

4. La'~3J£)1't'1111111~u 

l'Irihd'J'"lYla.ii111l~~ltl~l'Hla11'1luifA1-#hl&IfIl;laAa4 811'11~LajaJ ltl~~ltU14i111f1 
u u 'U 

rdlt Alt&'Jaa4LL114 l'Ijal1lflt'Wa~::1'I11~':nm'h5aJl'Ija LmtA~n~81~l1a811'11~ 
wjaJ ltl~~ltlfi..¥41lt~tllJa4811'11~CJaaJ l'IjmuwJAQfiuL~U'J1 rdlttltnult (fish 

meal) LL~ a11'1lULn1ffi~n~~lUUa£JLLib~n~::1'I1811'11~tl~::Ul'YI~1~ l'Ilaii1iiii 
~lR1LL 'W4Lnlt 1 1.1 811'11~LajaJ 1 tl~~ltLL l'Iti45lt ~LnltA~n~~lu uau~::1'I1aJ1la1~A a 

'Wil811'11~ifA1m::ntl&'J~4 Ln1ffi~mlffL§[Hlfi..¥4111nltafl l'Ijallt~tlLL114 Aall1LL114 
'U 'U 

(hay) l'Ila l111UA1nLL114Ult (leaf mea l) 

lf1u..l''JltlLLlt::lhll1r:ff811'11~~iJd'JltlJa41u&'J 10 - 30% L§U4ifA1L~U'JL~a4 01 
a1aJ1~majaJ lrui4 30% iiLUlt~4~~ ii4WjaJ lu'WilfI~::Qa&'J llttl1aJ1lUL'Wu4LBn 
,"auii~::'lbutllutl~4n1~ 111CJtlCJaAlJa4if~I':i1~L Ulta U14aJ1n ~ln ~'Ja U14 . 
(~4LLafl41f1unn .. llltl'l,"1 33) n1~LajaJ luLLR&l~4 (Gliricidia sepium) LLnLRilt 
rl1LajaJ lu&'J 10% lR~::LjjaJll11'1M~'JijltLultaa4Ll'h LL~LiimjjaJ lu&'JaJ1n n:h 
30% ~::1~lutl~::1[JiI,"LjjaJijltL'W[J4LBn,"a[JLl'hlflt 

1R1ws". ~o~ .~¥ __ R_~_'_vv_Vl_m_V_J'l_"'ll_R_5._::(}_B_D_~~_un_'_'ifil_~_i_n_11_'iI_"'?_' _n_U_L_8m_D_~~_1_~_3m_%_VfH_8_1'H_1_'_'l_::rI:_~_O _ - L-iNRBRiiRifil-5N1nn-.hsfHLn1 



400 - • 

10 20 30 40 50 

iI'~tlJll.tJa-l~1~Li:6;JJ (% lla-lCJ11'11'.i) 

~'J[)[hn1n01~la~)l11JllAtJ~41lin1J lA~,"l'WAa i14l011qj1llU lJ£J~umku," 1l1111~l1Hn 

n1'.iLal;JJ-Wn~'.i::na~J~::rlJ[Jlhl.,a~5;ilall1l1'W~ ..r-lU-lL~;JJa~'.i1n1'.iii,"1~ LLa::CIfI 
~ . 

t:lH ~ll1U;JJlla-lLL~jlR l"'U;JJ~-l~::rlJ[J l"'an lRman1a'.ia~l ~;JJfi,"LLa::L ~jUJLAU lR~fi," 
~ u 

~1n~fJad1-l (~-lR1'.i1-l1,"1'Ili:1 34) n1'.ilb1ul:jnR'.i::na~JLaj;JJ1..,nULuJLLn:: 25% 
~ 

lla-lCJ11'11'.i~::L'rj;JJ1l11'1"mL'.imii~ a~'.i1n1'.i'.ia~fl1R lLa::n1'.iL~jUJLAulAlla-lamLn:: 
u ~ 

miujCJL~;JJl.Il;JJ1(l.uha,"11.10-l 50% lla-la11'11'.i~::bhhl"'1l11'1"mL'.imii~ aA'.i1 

n1'.i'.iaflii1AL~;JJ;JJ1n11.1n-:hn1'.il"'a11'11'.i~laj;JJ~J 25% 

iiciJRDUl1'Wiiluo1m3'LwmL8niiaov::ri81HtnRtlBR8UUJ1UOO1-m1nN10 ! . 

ul't"1"nDuii'll1uwuRj'QaffJfi'll~'II (Jl1l'tul't,ii'll'luLLA~54 
Gliriddia sepium) [WSj 

33 



lul1AAi~ll&1rllmwJun:: (%) 

0 

25 

50 

34 

"4 v J 
1I.1'1'11UU<QafJtla~1I!nun::{nn.) 

tm$8mRtlEH1I!nun:: (%) 
ulaU,nRaaA 'I'ItHRBaA 15 lhiwni 

1.2 5.4 

1.9 9.9 

1.9 10.0 
I 

5. li;e1V1''1f1nul1'Wt(U1f1\tLLa\t 
'I 

ill.\!1'I1thA'1.\! 1ltfl1'Jli1fl1l'11'Jif~l1ltti"J4LLa4ll:ltl:1-iLwrHLLAtI1~Bl1'11'Jl'Yhll:ltLLA£i4ii 
ilUJl'Il1ltL3B4B11'11'J~iiBdiiRrn.nl'W~lan~J[J 

v 'U , 

7.lanihJ81'W1,8R1fhif-1FHiIlUtfirnluri':HuiH 
'U 

iiWtJB11'11'Jif~r:lU14nit~~£i4A4m1JaLU[J'JltJ,lta4tiJ4LW~ltlM-;jl-WtJBl1'11'Jiffl1nitfl~lt 
ltiltl'lq'hilmnl,B (Brachiaria decumbens).l'Iq'jlrlUlh (Andropogon gayanus) 

llB~~'J~lJ.11~h (Stylosanthes hamata) 



6'J(h~RUlltl::6:rl'j~l~U1J14'!lUfl l'dUn'5::0U ( Leucaena leucocephala ) 

~'.i::U1J'j1n~al~l'.i(Jefl1nA'Jl~fiul U~U ~'.i::~Uan1 U il4"1::rl'JUlh 111l "IjqJl~U lf1 
lltl::lu 1)j .. b41 Url'J4llH4 6'JUUAUll1thit al~l'.i(J 1nluulll1H41 tl'.iAUlaj~·b~ 
nunl'.iloia~ll1iia lormnl'.iLn'ltfl'.i lla::l:lIrWaaU l~hmnl'.iln'ltfl'.i lrlU Ruaau 
~lUUlll1H4'Wa441wti~ll~tJlf11 tl'.iAU 

tiivoUBNti'Ji'l181Jf11ifR'J731u]l1ti'Jum (hay) Jfi81RC,JRv81Jf11ifR1 

lu!fllvumvu (dried leaf meal) 

6'Jl "IjqJlAU lf1111tJatJBfllffmurl'J4Qe!:lu ~4~uluU14rl'J4tJa4qe!:luln1tfl'.in'.i 
al~1'.imhlu6'Jll114Hr:Ol~U4il'fl1 (dried leaf meal) lurl'J4llH41ffiflu~fl6'J 
il'UllH'Jfllnll1ll114 il4al"1"1::li1HtJ1U111al:nmWWlj~ lyjal'~~ltl'.iRull1nu 
il'fl1l~u41url'J4llH4 6'J~Uu~ lihhlull114lJmyjaliil~u4il'fl1 (leaf meal) 

Ra6'Jalf11a (Stylosanthes guianensis) 6'J~U'.il (Desmanthus virgatus) 

lltl::n'.i::ou (Leucaena leucocephala) 

nll1il~n~ "(! (Calliandra calathyrsus) l~o.lR 114U1118 

l1S'l'Y1 AB141Riitilo [WSj 
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I tI'iitm&riiu ltbim 
fYIl1'mlld (%) 

DJ + l1qjl0au 12 

l1qjlmh'lL~£J'J 8 

36 

6. A~t~B1H1~Arun1W~~S~flui~1in~NaNi~s~s~ 
•• U 'I 

i;hl'd1Jtl~1if!.11t:.II;lfJa~a4~'U. m'jll1n'U.-w'(ja11'11'jtlft1ii:iiArn.nTwRLl'h~'U.tlfl1:;j41:: 
~ . 

1~:i1Ja1'ja11'11'jad14'VlaL-wfH UJ.l'1AL~rHtm lAu'U.L'VlAii 1'I1aLu'U.tlfl1if!.uLL'.H41'U. 
'U • .., 

~'U.~a4m'ja11'11lii:iiArn.n1'VlRn:i1tldtfhnl1fJElfJafl . 

a11'11ltl~1ii:ii~rn.n1'Vl~11::Elfln1ln'U.l~11n 9.5 nn. El4tU'U. 7.5 nn. UEl::I:JElfJafl 

111'U.J.1'i::ElflEl4'i1n 5 a~l tU'U. 1 am fia-J'U. (A4 fI1'j14~1'U.ci14) 

fJ"saoli n-nihilii Aaaillil1l&1f 

(%) (flfI.1411Ll'MIn..) (iill5lii:lln..) 

60 9.5 5 

I I 





• • • • 
1.11:; 1[J~t!~f)\J~~ : 

u~nA~liiLil~LL~1f1ila4ifw"n~u~n1i !alL" ul'LnA fi~lR 
iiLuO>[W5] 

38 

• • • 

-W1l811'11'lil' fl1lfftb U 1 lI.m'l1.Huu~~ m'l~ fI n1'll1l'W U1n'ljj'l'l~1I1m WW1j~ lRLflu: 

1. afli:lqJ1'I1n1'l1l::BHW~l1a1UlIa~~lI., 

2. L'W~R'J1~afl~a~U'lrnlla~~lI. 
• 'U 

3. la1.lI.m'lR'JuRJf.lll-Wll . 
lI.an'nmi lI.Ln1YfI'ln'lU~ lff-wlla11'11'lil'fl5 L '¥ia LLlli:lqJ1'I1 L ~ 'W1::lIa~LLAa::'W1j~ L'dll.: 

• afli:lqJ1'I1L3a~LL'l~~1l1.ltln1.lI.n1'j~LLail'fl5 1f1un1'ju~n-wlla11'11'lil'fll1nB1 
U1l1. L~a(l1~Ln1.ffi'jn'l5~Ll'Iflt.laiiuan-W1l811'11'jil'fl5R1f1au-mMutiau 

• 'U 

iiaflRauanL'¥imbuafli:lrul'll~1l1.LL'j~~1l1.1l1.n1'lLgu~fliI'fl5 m'juan-wll 
.. "U u 'U "U 

a11'11'jil'fl1l.nnB1U1l1.'::rl'Juafln1'jliiLL'j~~1l1.AfI LLa::,"la11'11'j~11iiLgu~ 
il'fl5iiu'JU ~~l1a~ il'fl5ltliiLL'j~~1l1. LLa::liia11'1luiI'fl5iignif~1l1.rl'J~iijj 
n1'lu~n-W1l~lI.1 l'Ila aQ1l1.rl'J~LnULfiu'J-w1l~lI. 



• L-ri~j1U 1~~")£Jnutlcln'wtlB11'11jil'A1L'¥iB-;jTl1li1u~ll. "Wll.G L~HAl'IjB':l1 
~ . 

l'Ili1U 1ll.juB11'11jil'fl1 (Ltlll. 'WtlB11'11jil'fl1aA l'IlB lu~ .. )'iJwJfl(l~U 
~ . 

B11'11jil'fl1) 

1.~~1~~~v1~1~iM1~~~&~n1~~~&1~~v~~u 
1~vu1~1~? 

n1jU~n'WtlB11'11jil'A111'J1..:JLLll.'Ja1ALYlllB..:J~ll. L-¥iBl"'R~~~m:;tbuaAmj1l'la1.h 
llB..:Jlh LLa::aAn1j"W..:JYla1ullB..:J~ll.1~LlJll.Bcl1..:J~ mjUani'ltlB11'11jil'fl11.ll.lB..:Jlhiin 

~ 

L01tA1n1U1~11uallmoil11lilu~nillm1B'A :iL~il1iiLii1Wl11l1 

ilA 111lilU1ULiJlIIiwril<qlllm~1iAril111UtJ~n [WSj 

nl1tJ~n~nAl~Ul<11'iiurl1uaAm1W~l1alUUil~Rl<lifLiJl<iltil~R 

(malll<Al<A, jl<ililn tJ1'Ll1R5l<lm1L~u) [WSj 
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fl1'W ~llLth~LLafl~ii .. ml'j 1ii-Wtlal1'11'jiffl:hJHnRln"~lL ~ L~ anB£Ju L ii£JU 1lLLL llH~ 
'U • 

lfuj~-wtlfilLllnRHa..n1'jaruLa£J~lLLlhnu 100% 1lLLLllH~~~-Wtlal1'11'jiffl1filLlln 
• 'U u 

mnlan-WtlB1ln'jit~t11.lL.a",iiLiif[J..1..anliaDiiEf1Jn'jDaR .. 
nl~a1Du~R1Ula~n1'jl~au1u~~11Rl~~1n 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

10 20 30 40 50 60 70 80 90 100 

nl'jR~a..~lL (% ) 

A'JBU1.:j lthUlwtl~n~'JllW.tlfmBn1n"l:L'ihtR'J1~a1~l'jOllUn:ilJnR~~A,"lMif~ 

RHa.. 80% tJa~~lL~ nl'jaruLa£J~WI::~L-W£J~ 5% llHn&JRHa..~lL~L-W£J~ 30% 
.. '\.I U 'U ., 

rl:I£JH~lnl'jaruLa£J~lLl~a£il~L"'lLl~iffl ..¥~£1~Hflnl'jll'1H'lhtJa~1l11~a£il~a..ln L'Wa.. 
'U u 
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(.l!1tl!fl~~~It"~flltfL9Lfl) U~~~ngn,g" 

1t~~en)1l~i\1!91!~ilI!LtH~!fI!~'Ot~,~ueuo~ 

[SM] (O~1!.t~llt~·ilLflU') UBUO~Il~'~LUe~ 

Iln..L,!Afl.1 

f~P(!itL !tt-~r.~11f~Pt-Il~1g.1 Ltt11.r-r.~n.l L !t~LUe ~ ~IlL~t-L~e~l L,!A \1.~t-ell!U~i\ttg 

ttl1ettLr.Htt~lf~P~LLlLer.~g.l::I:.~~Lue!: eM.uLtt11..vttlJn.,lA.\1.~Llt-qn.lf!.l:ll e~Ll 

\1.~ ttBH~gJ.t-e llfl.t\1.1 \1.~\1.1fl.1t-(!\1.~n.l:Iur.~n.lt-ell\1.r.IJ~L.Q uLtt~l \1.~t-ell!U~i\ttg 

ttl1ettLr.Htt~lIlr.P.::1:. \1.r-f~p~LLlLer.~ tt~Lt4L,!A~Lun.n.::~\1.1\1.l:.l~~1\1.1 tt~ 1Ilr.p. 

::I:.r.~t-~ f~P~LLlLer.~ugfl.~Lue~\1.~t-ell!U~i\ttgttl1ettLr.Htt~1~LU\1.1t-~Lle!:u~ 

t-(!L~I1(!tt1~~f!.Ul~LUt-LU.~gl':II:!t.I~1 

L,!Ag.1LttL!t~ f.Il~1t-L~et-ll~lUeHIln..t-1l~1~::l:.fbLll\1.r.1Jfl.1uee(!ult-L~~ \1.el1~\1.~ 

\1.1tu~~U1 . f~p~LLlLell~::ml (!t.I.ttl ~LLlLrmr.pg.W-Il~ u,t:lIl~~gt.l(!t.ltt~le~1g.1 

fl.1 L!t p.~W-UeH Iln.. \1.~IlL~~l L,!A::(!ll uLtt~1X 1 ue H lln..ttr.~n.r.tn.~llJ~LttL9tu~~f!.Ul 

e~I1i;!~ib!lLP~::(!ll t-L~eIlL(!LlltIlIlF~fl.I1Ml~lL,!At-~ ~l\1.LJ.l.~~U1Jll-~pt-ll~l 

lJ~LttL9t-~ \1.r-t-11 \1.LJ.l.~~UW-\1.~ \1.li-~P~LLlLeIl~Ugfl.~ULtt11.r. \1.L~ \1.U ltu~~f!.Ul ~ 

i,.Cr tL'l,f1(J~t 
It. 10 

n~L'(JIt~I..lltcStc~(Jtcl,t.Wtc~, ~1S'I..l,Ltl,(JJI,~~ 1 :~.~ 



U~J1.1 Lttl!-L~Lt 1'!tJlfl1 

::!'.fl. 'I1.f,p~t-~L !t~l~L ttLt 1 'I1.t.l11!'.lffiU1!'.LUL,!!!'.LU'I1.£l.h.Q. '11. L 1111 'I1.gt-~ t-L~e~ll1 ~t.lI:!t.lN 
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5u ~WH?j fial) n.~DJl~ugfl.n.mltt~LtAL,!!!'.Lun.n.::!'.'I1.1 fl.!'.!'.CI1I:1n.!t'l1.L'I1.LItlJ-L~LtUgfl. 
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tJl1J.fl~lA.'I1.gtt~l::l:!ll !'.LLtLe~UlJ1.1!'.LU'I1.1IJ!'.LttLDttLCl::ltt~1 'I1.~t-ellt-L~Dt-!'.1::I1t-tfl. 

n.ffl.flcp.flefjUL!'.n.n.::!'.'I1.I,P~UL!'.n.n.::!'.t!L~Lt L~!1l!'.n.ttDttl!JettLCI::lt!~'I1.~'I1.1t-~t-L~e 

::LM.'B1fl111 'I1.~t-ell!tl!'.n.ttDttl!JettLCI::lt-tfl.n.ffl.flCP.~IJ!'.LttLD~~I!JJil!'.LLtLeJl~L~Lt 

~1!J11UQ1rUU OZ"L '11.1:.11'.111 

'11.1 fl(Wl !'.LUn.!IL!A.1::I:.C~Ugfl.!'.LuULI:.t-~LtttLI1I1M.1 r.LJ].Ugfl.!'.LUULI:.~]J:!I1~t.ll:!t.I ~1!J11 

UQ1/'11.,I;1 L""L t-fl~l~l::1:. !1LJltt!'.!'.gttLI!Jt-e1'l1.~L'I1.~Jl~Nfle~fl.~t-1:!fl.11t-~LtttLl!JuiJfl. 

~t-1:!fl.11ULI:.I1~t.ll:!t.I~::'ItJ1l'l1.1 ~1111UQ1/'11.,I;1 ~r"\7 n.!IL!,4.1::1:. I!~Lt (S,lsuaUD,mD 

sa41UDSO/AJS) 1:!1I!JlfIC~Ugfl.ULI:.t-~LtttLI!JUgfl.~11M.1 CLJ].I1~tt11!J~t.ll:!t.I 11M.1cLJ].Ugfl. 

::1:.~'I1.e~'I1.!2'11.1Jl1t-1:!n.I:!UIJ1uiJ::I:.t-~Lt'l1.e~1 V t-cP.'I1.1 ~LtlLtt'I1.~111 n.~lftJ~1:.1~C~'I1.C~ 

~I!JJilt-fl~1J1.1Jl1L!tuiJu!'.ll'11.e~1 B t-cp.c~'I1.~ !1LJltt!'.!'.gttLI!Jt-e1'11.~'I1.~Jl~~lfle~fl. 

C~11U~LtJl~Ugfl.!'.LUULI:.'I1.f1~~'I1.~n.!In.fl~mfl~fl.1G~1 'I1.~Jl~UiJfl.!'.LUULI:.t-L~~'I1.~ 

t-ell!1l!'.n.ttDttl1e ttLCI::I tt~ 1fl q!'l1.!,,-~I1Jil!'.LLtLeC~ Ugfl.!'.LUL~t-g'l1.~ 1~ It-I1D11fl.1 e~M.Llf 
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(Stylosanthes guianensis) 

III 

lt1~ulll.1R'Jl'lll. 

(120 nn. 

1ll.1R'Jl'lwl!lnmd) 

43 



n1l1J~n&,iiH4LOl (Arachis pintoi ' Ita cam bi ra') 

"iiR1A~Ull "lifR'lJ~~:l'nwnML\i~au14~(QlJl YlihJtl~H') [WSj 
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3. ~~ l-tiW1fil1"'1~ifl1fl'Jufl3J1'1fW1fil!h\ll~? 
Cl 

~Tmntl~nlllLLtll;H~:h:u5ll"l1nn1ltl~n-wn§wVllCl~tI~mtJwwnA~~~w~ll 
a1~1l(J~"I::A:JuA~-Jn-wnlll ~ll ~-mntll;l n-WtILLl:l:: llla:JlllllollAll U . ~ 

UOfI:JClU1.:j Lrll101ltl~n~:Jiia.:jL(J1 (Arachis pintoi) LtJll-wnA~~~llL~ClA:JU~~ 
-In-wnlll1in1LL'W (~.:jJl1'W ~1llfi1.:j )1'It1.:j"l1mh n1lrhi fI-Jn-WnA~.:jafrn1 U 1 tlLL8:J . 
aCl.:jL~Clll -wn-mntll;lnAl;l~~ll"l::a1~1l(JA:JuA~-Jn-wnl~ lll'lJt:U::~LLtll;l.:jtl.:j 1~1~ 

~ . . 
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~l L 11-ftyItG£Mfl.l LMI1 !tuiJ::l:.l:.Lel1~ ItlU!lLtU ~tlt:JLQ • 

UUl~lL!! 

tl~tl~tle£~a1tllL.Q:lLtI1~1t1~gt.l~LU::L~M1L~MLlJl1J~tt::I:.L.Q:lLtI1~1t1t-~I:It-Lft • 

L.Q.::I:.Uj}fl.ULI:.t-!1LtU~llH.P.tll ~l ft~1fi:J~1:.1~LU::r!ll U~1I1Ltlatt::I:.U.ttL.Q:lLtI1~1t1 • 

ULIl~lL!!~t-e~l 

tlU 1 tl~t-I:JL~I1[1~~B~ItLCI:I~LIt11l111tlL tlU!C 1::1l::~tlU1H L.Q:lLtI1~ltlft~l~LU • 

::L~M1~Lt1LeC~L~Ulle:ttl:.~lLpItLCl:lftf!::~fl.::l:.tl~I1~1t1IlC~L.Q:lLtUj}fl.~LU~11 

~~l tl~::1:.11 ~1t1.Q.11l111 Uj} fl.e~lfbLtl tlC~C~I:JU::~~Il~ 

(8~ ::[111 L~ L:ttLttllt-L~L~t-!1) ~tl!te1tLt (SUOW~s) [lLtl ~tl!ttle!Atlp.1 

J:iM1.Q.L Itl ftft 1l~tl!tIlLllatlC~ULI:.::[ll1 11 ~ltlULI:.t-~~l Uj}fl.::I:.~O~LItLf! r.~Ji!~LLtLell~ 

Ltl~P~Ji!~LLtLell~.ftfLtLP::LM1L~~LUt-eJ2ItLCI:I [liteQ.t-Il~l 

ftL~IA.~LUt-eJ2Lal Il~Uj}fl.~LU£~t-QIlLft£et-eJ2::I:.~tlUlL~ttlt-tL~ltl~t-!1 C~ll~e 

lt~ltlL~tl~tlUltlJ2tlg.ttl::l:Jll U.t:Jll~ ~lll~Uj}fl.~LUtll fi:JLllCIl~lItLCl:lttW~~+l.Ul 

t-Lfl~GL~::tLllL!=,~LUt-eJ2t-!lW~~U1Lu~11t-CP.tlltl~t-!1 tle!JLltr.~Ji!~LLtLell~ 

Uj}fl.1l1:l1ttlfbLtltlC~W~~+l.U1~11 ·ULIlt-~t-G~lP-Lltltl~r.~Ji!~LLtLell~Uj}fl.~LU 

9"9 

[Hr] (,seu~e8, 

suaJsaqnd OwaSOJluaJ ) ~~lttU1C~eptOLgC~ij~ltl 

[SM] (,fiundwel, 

OlOlaJ04ds ouolas) ~~UL~~~O~1LI<~Lj!lIt~eu~ttunttcp 

• l,k 1,fL~G~~~ 

: kL~LG~MU~~~~kl~ 
• I;:P 

• • 

• • 
• 
• 



l"1J1.:jl.ll::Ll1lt~m:j'WAJlLll::uuml&liiVlL;).IBfI~lLtfLLB:.:nTJn'j::'il£Jl;).lafl~lL~~L1l'"adl.:j~ LrilL 1.I:i::Ll1F1111£J ~·:nbULLI'iiJtyl'il 
l'ifll£J1adl.:j LLfI:':lhl11nlll.l~mlll.:jLLl.IfI.:jl'itYl'ilm;).lafrril1~~1£JrJlL a1l'iSUmltR:inll1fJdf)£JllLalt'¥ill:lL1~.:j:J1nLi:'ianl.l~nl'itYl 
1fl£iluLlIBfl 

.... a: ~ ;l; (a: -c c c :& 
i ~I 

«:11' a: 

lILY1 
? 11 ~ 

(I) 
Cl:! 

C Of: C 
° -; 

• 

,.5 :::s .6 

~"d"P'9" g'y""' 'G,mb,') •• • 
1: (Brachiaria brizantha 'Marandu', 'Karanga', 'Serengeti') 

I 
•• •• 

! 

..-

l'IqJTllmLUtl1l,fl1l,"miiaaA" ( Brachiaria decumbens 'Basilisk') •• • 
VlqJTBmLUmtla£J ( Brachiaria humidicola 'Tully'. 'Yanero') •• • • 
l'IqJl:1lfljifa (Brachiaria mutica 'Para') •• • 
l'IqJ14~ ( Brachiaria ruziziensis 'Ruzi') • • •• 
l'IqJTnn (Digitaria milanjiana 'Jarra') •• • • 
l'IqJln1l,iti'hh'l (Panicum maximum 'Si muang') •• •• 
l'Iq!la~~jlRJj (Paspalum atratum 'Terenos' ) •• •• 

pa/um guenoarum (' Bela Vista') •• •• 
1'Iq!lLULU£J1 L1l,lU£J1LLA:I~ LULU£J1iimt (Pennisetum purpureum 'Napier'. 'Mott'), 

•• • (Pennisetum hybrids' King') 

1'Iq!11tJLltl1l,l~a1ih11L~£J ( Setaria sphacelata 'Solander') •• •• 
l'Iq!16L'lJtl1l,RfllihllLltJ (Setaria sphace/ata var. splendida 'Lampung') •• 
Stenotaphrum secundatum 'Vanuatu' •• 

• • = lL~lh\J1l,'WlAlt • = LL~lh l:JiillA~'Hl'ImtJ l:JilL~lil l'Ilmu1l,lt11:Jili1 
-W1ltJ1l'11jtl~1tb1l,1l'1qjtl~nah'lil'JtJn1jEil[Jmjl1i1 Ll~iHil'lallJ1j1l,~ii'IJ~nii'JlJ'jii§1l,41lJn:h 
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£i''J1ia'lLl11a3n~aLa (Arachis pintoi 'Amarillo', 'Itacambira') •• • 
":ltl:N'l:! (Calliandra calothyrsus 'Besakih') 

i ' 
! •• , • 

I 

Centrosema macrocarpum 'U caya li' •• ! 

d'JRTJlalAM (Centrosema pascuorum 'Cavalcade' ) 
! 

•• 
d'JL'II~~'J (Centrosema pubescens 'Barinas' ) •• 

: COuulluullyx gyroides 'Belize' •• 

! 8:ihlo'Jl (Desmanthus virgatus 'ChaLand' ) •• 
I d'JLV1aL:IlL~O:ll (Desmodium cinerea' Las Delicias' ) •• • 

Flemingia macrophylla 'Chumphon' •• 
, .. ' LLRtli'l (Gliricidia sepium ' BeLen Rivas', 'RetalhuLeu ') 

------------------------------------------~--_r--+_~--_T----_1 
•• • 

n'j~a~ ( Leucaena /eucocephala 'K636', 'K584' ) 

d'J:IllaLml.1LR (Macroptilium gracile' MaLdonado' ) 

LLRiiTu (Sesbania grandiflora 'Turi' ) 

d'Jlil'W'j~a1AL!l (Stylosanthes guianensis 'Stylo 184' ) 

d'JL'JB'jl1ualflLfll'l~a~n:lllih ( Stylosanthes hamata 'Verano' ) 
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• • = Llu...'-1,ildlu'WlRlt • = lLu..."'lil 111illR3a'll'lmo = 111LL~~1 '1'13allhl.lt11lilR 

ilitlall'11'j8~1d'J~ll'1qjtl0na'1'1R'Ju01'jfi1[JniI11M uAiiil'l'l!llU1'W~~iltl~nM'Jo'j5~~,hun11 

•• • 
•• 

•• •• 
•• 

•• 



• .:j1£JLlH:alhtltll~":lj4 <LfI£JL't\'W1::l'IqJ1Lllll.8:ru.11'1qJ) 

• n1'jtlHnah:ni1 1~Cld14j'JflLj:J 
'U 

• ri1iw:)n-rin'j::l'I'j14ll0:J 1~.:j1u 

• bJACl4LfllU~fill.Cld14H::Laufltl'j::rn~ 

• 8:JlI. it[ iitlU1 U'WlI.Ga1~1'jOl'l11m lI. flCl4iill. . 
• a1~1'jO~":l::tl ~ nth 11.l1~":lll.ii4rl:J4tlH1u~lI.1l1.tlm::~n1'jtl ~n":llm~HfI ACl4 

tl~n 1l1.rl:J4AlI.q~~lI. 

• ACl4tlHnifll.'nl'ltl4":llm~lUm1Clll.'WlI.GLLa:J 
'U • 

• ACl4Ln1J8:JlI.~":l::1iitl8n lnll.~j~LLH::~R:J1~«lI. 
'U 

8:JlI. it[iitlU1 u'WlI.~R:J'jli 1~1":l1 n AlI.~ Cll'l 81 U1AlI.L fjCllm~tl'j:: lU'lIlt~4 ~ ~l':nn R:J1~ 
l'IH1nl'lH1U1114'WlI.~n'j'j~ ~4":l::rl:JU8f1R:J1~L~U4t1Cl4n1'jLiifll'jRl'IjCln1'jlTITthH1U 
tlCl4ll~84 

LI1tHrJnT-l::iimnJgntlmu tltmfcff7'V1nti'J'UvEHti1iumnn:hm11vIJI8R lun1m (, 

il807'Ui'Uildbitl1N11DRBRIJI8Rli ., 

nmJ~nllq'jl1AoltJllUlH~ihlniiRL \i1415~~10 

ua'1Jjjt'fii1ihl~ [JH] 
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L~tlt-Lf.1I3~1 n.Lt(,t::~ i'tttl::gl1U:ll:lr;.AtIlEl~lL!!:::~~!'fl M.Ltrn1i:J~~I1~tf1l)(:~UglltLU 

.. "Ml.llYU~rcl4l4~mJL' • ~ .... .... ,.. lID IT> IT> Is. 
:~~mlJlbU~1lLW lID 

O~ 

---
Wtwr.l:BfI r-



n1'jl'hA:l1aJa::B1f1laJBfld''J~::~1un:hl'W'j1::dJ'"UfHlaJBflaJaolll1l1.Uiffll~lI.l~ila::l'j 
llaJ d'JlI.~aJaolll1l1.11lull.laJBfIlLriilAarnBflLLril~Ll'IjJall.LaJBfll'Iuh d''J~::ilLaJBfltiall. 

• u 

liaUaJ1n Ll8::ifollnfllf1~1uAailulI.1f1lBnn11rnBflllri iltlmtfll.::l~u'Jtill. 1l1aJ1'jD~ 
~::lLUn lruflun1'jlall.f1'JufI::lLn'jol 

ma~rW1JB1l11'jifA1'i:!·um l~ifniil tlBlLihui? 
~il-WUB11'11'jif~r5u""fl1f1~::olan lruiol 100% U.JBfI-WlWl'Iru11JjIl115"tll. ~::ilA'J1aJ 

• u • 
• < 

olan 20-40% rnBfI-wll.IiLl'J1Jjlll1G~::olan 40-80% ihLaJBfI-Wll.liilA'J1aJolanA1 . . . 
1. n1'j-wml'JuaollaJBfll'IcY1 
2. laJBfIllflol1l1.d''J 
3. 1l1l1'Wn1'jln1Jjnlt1laJBfI-Wll.~l'Itlolln1Jlfiu'J 1~~ 

1. n1"vnRJV8~LUBRHq71 

LaJ Bfll'IcY11J1olU""fll~ a ln1Jlfi u'JaJ111'1~1~::Uol l~ola nl1Wtl tlnltm::rdwiiljun11 
"n1'j-wml'J" lf1uun~h::-wll.'j::u::-wml'Jfl1aJD'j'jaJU1Alll.l'J81 3 - 6 L~all. n1'j~~:: 

fI'j'J~lla1J'j::u::-Wml'JuaolrnBfll'IcY1 Llfl::n1'jlha1U'j::u::-wml'J"t wrh lf1u1n unA 
Ll8'J n1'j-wml'Juaoll'lru11~l'h111liifliJru1'l1L'W'j1::l'Itlol~1nln1Jlfiu'J~lI.ihrl'Jolu8n 

u u ~ 

• v 

rnBfll'IcY1~::-Wll.'j::u::-wnA'J'Wa~ l'IcYTtlil'j::u::-wnA'JaJ1nAal'lcYTiinllll.8Aol 
( Brachiaria brizantha ), iimllWlI.all. ( B. decumbens) LL8::iJnLLlWl~au 
( B. humidicola) d''J~iliJr:y1'l1Lfiu'Jn1Jnl'.i-WnA'JAad''JallolLD1 ( Arachis pintoi) 

LnltAln l dA L~ ilAllU]-llLumbllL~"lJlI""ml1ii"Llio4 

"L~tlA"lI~ui~l1 if' [WS] 

iiwrubb~ &lL'l1ll.1~1 
(Panicummaximum 'SiMuang') (Centrosemapubescens) 
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2. LNBRLLtHl'UU18Rti-J (hard seed) 

6'J1J1-nriWl"-l::.:J8n ~ihl w'n::iinJB8n,,3-JIlIBfI'VI'U1lh 1111ha3-JciTmih ltJill.:JllW.JBvll~~ 
(vl.:J'VIUl 59) 

ihA'J13-J.:J8ntJ8.:Jl3-JBfla.:Jn11 40% nw<illUlLR8.:J1'11al£J'J::£J:::-WnA'J n1'J'VI11lL 
" 

L3-Jafl~ii..f.:JIlIBflldl.:aLLa::L3-JB~~W~a3-J1::.:JamJlLnlL iiii8~A8Il1BfI'1::1~.:J8nw183-J 
nwYlwfi..f.:J'VI3-JfI L~ 8Ua 8Ul3-JBfl1 n lLRlLffn'J::£J::'VIit.:JL3-JB~Llil.:aih::BalLLLa::.:a8n 1fi 
rh l11aflA'JlaUa£J.:a llLn1'J~filLnal1::gmh fl1o..f.:a'VI3-J~lhLiifl.rl Oll'J'J3-JtJ1A 

6'Jaa.:alf.ll 1~<ilLUlLilIrHt11alo'J::o::-wnA:lficllLU~n rl'JlL6'Jnit~5lL (vl.:Jfll'Jl.:J'VIUl 
53 )1::iiIllBvlLLii.:J:MlnU8mLflmh.:anlL1u 1J1-:mitfl8T-lill8.:al11al£J'J::IJ::-WnA'JrialL 
n1'Juan 

" 



U1UI la A .... ell c:: 
md11"i:::JIlllaHllu:l 

~'J1ia'lun (Arachis pinto! 'Amarillo', 'Itacambira') 
. 

'l:!il:IJ1,'! (Calliandra calothyrsus 'Besakih') -

Centrosema macrocarpum 'Ucayali' • 
• 

Al'JlIlLAVl (Centrosema pascuorum 'Cavalcade') • 
L'llltlVl'l (Centrosema pubescens 'Barinas') • 
Codariocalyx gyroides 'Belize' • 
l:IJ[ljl (Desmanthus virgatus 'Chaland') •• 
Lflal:IJlRu:IJ (Desmodium cinerea 'Les Delicas') -

I 

Flemingia macrophylla 'Chumphon' • ! 

llArJ~'1 (Gliricidio sepium 'Belen Rivas', 'Retalhuleu') -

n'l~iilt (Leucaena leucocephala 'K636', 'K584') •• 
:lJl1l1R'ItllR (Mocroptilium gracile 'Maldonado') • 
LlA (Sesbanio grandiflora 'Turi') -

riTI'4:1~alVllll (Stylosanthes guianensis ' Stylo 184') • 
l'JCJ'j11ltalRlll (Stylosanthes hamata 'Verano') •• 
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ti18J11'1'1u'JR88Nlun11tflVUlBR~UiR? 

u~a~iiiiij1~Bd~::~11[JBdl~"rJmj'JOTth1~LLll~Bdl~1~(ln15 lLl.d~ULilul51uii 
~ ~ 

ll~~ lLl.l::lUU a~thRruiia~ABU.ja~ATn::iiA'Jl;!.1iJu~ln11 10% 01A'Jl;!.1iJu1u 
u • 

rna~rwutil-ri;!.lijWt1n 1 % ~ln 10% Bl[Jnl'jLnujn1:tlrna~-WUih::B~IHA3~ .... .. .. 
l'Iii~ (fl~Jl1'W~lUtil~)! 

3 -

,g 
~ 2 -e:: 

)tr> 
~ ue:: 
;;:: 
r-
e:: 
Q< 
r-
et) 1 -

10 12 14 16 

R8·ui11HUlBRuiHua::tflvlUCH'I'IB111iimfU1vRt/1nCHlHlIiimi18tflvlun1:: . . 
VEHLfi8NthvRlIiin 



qq 

[SMl 

IA!.1B)!.L·OULf\~(\LtUmpeU~BL9M.OltlLPIt~~LtH~~~§~lt~m 

6S :!lm SS ~L:ttLt'l1.Lj}eoul.£e 

Ll:ttf::I:.'I1.!Jtt-e(It·LtI:t'l1.I:tLtl l1'11.I!t-Ul.tlJl1l:!tflt-eUtI1UM.::O::r.OLl:JLLtr.LU!Jt "Z 0,,", K"""'" :::..". -7' ~ ,... ,... 0 ... _ 

'I1.11t-eIl.1Uet-tfLtl:tfl.eIlI1Ltr.LU "t ~ Jr 

~'11.¥11 ~tflM.Llf11]i=tfl.eIll:.tr.I1r.LU'I1.1 0 tp.e~ 1~'I1.0~ 1 t-e J2 ::I:.r.tl:t~t-L~ e t-eIlI:t'!).1:t Ltl ~ 

t~::l:!ll LQl Lt~'I1.¥I1~ tf1 M.Llf11]i=tfl.eIll:.tr.I1r.LU£~t-g t-11 Illl::1:. P.fl.l e~M.Llft-eIl ~ihtt.lll 
.. .. 

~~t~~e~Lgn~~!m~e~M~um~n~~~:~ 

Ittg1::l1nt-¥ nf!-H 1 Mgmn![1 

J21t-~ 11~ ]xll1~tf1fl.~lIJr.LtfLIlt-~Lt'!).Il 

~ 1 t-o U Lfl.I1I!::I:.ULI:.Ue'l1.t~ 111 tr.t-L~eJ21Jl.l LQ.1fl.9U'I1.~tfLtI:tI1MI1~tf1 ~ 1 L,!!t-i}::1:. 'I1.~1~ 

::1:!11 HLuLefl.~fl.t-e~'I1.1}:ILuLet-eu~Lt¥tfJil'l1.~tfLtl:ttfLI1~r.lt-L~e t11L!.t1t-eIlt-gLtf'I1.~ 

L+l.U~fl.~1r.LUilLeI19~lL,!!::1:. 'I1.~l~e~Lt HLULefl.~fl.t-e~'I1.p.1 'I1.~l~'I1.]xll1~tf1fl.~lr.LU 

o e:tt 

'I1JLtf£fl.~'I1.¥11 ~tfll1ilfl.!,Jl.1::LM. ~ 1 OI1l!2t-L~e'l1.U 1J2111 ~tf1 L+l.U~fl.~lr.LULLtibQ.uUI11r.LU 

'I1.U1::1:. J2LtflUeeLQ.1HLULel1~tfe~lL(':I~~t-elJ.::w'l1.1e~Lt Lt'!).IlNt-OULfl.I1I!L'I1.Ltt-L~e 

U~IlLI:!M.t-O'l1.]xl fl.~lr.tl:ttLfl::O::r.'I1. ]xll1~tf1fl.~l::l:.L~ U~HLULeULI:.'I1.~tfLtI:tI1M 

l1~tfl~ L tfl 'I1.!'t-e ue~ 1 t-J.::r.11 !f::!;tfLtI:tOtJ2~r.!;fl.::'I1.I!LlJ'I1.1t-~ l1~~'I1.¥I1~tf1~!;r.fl.!;tl:t 

'I1.e~l £ t-O~ 1LI:!t 1::0::!; '11.1 OLI1::I:.I1~tf1::l:!l1t~1J21HLULO!;m 

U LI:. 'I1.¥tfLtl:t 11 M ::1:.11 ~ tf1 t-i}'I1.~tfLtl:t ~~M.LlfIl'l1.1 0 L~J21 'I1.¥tfLtl:t 11 M ::l:.t~ll t11 U¥::O::!; 

OLI:!L,!!I1!.l~t~l1~tf1::1:!11 (OL~J21'l1.¥tfLtI:tI1M::1:!11L'I1.Ltttll1~tf1tfituegfl.1t-~) LQlLt 

11 ~tf1::LM. ~ 10111 U ~J21 Ltffl.9 UH LULe ULI:. 'I1.~tfLtl:t 11 M 11 ~ tf1 ~ L tfl '11.!' t-e ut-e J2 L+l.U~ 

fl.~l::'11J ut-tP.'I1.1::l:!ll fl.~1::1:.~ 'I1.e ~t-g t~.t-L~ e t-~ 11 r-11 Jil!;LLtLel!~~'I1.¥11 ~ tf1~ 1 L,!!!;tl:t 



annn:;, 20% 

I~ I 
UBR11IJ1iillilll~1l;lfi 
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! 
lJIaR81'8ut~u~nRl 

R&:nnll lilln1::o:lrit:a 

~ v.. :: ... 
A'J1IHBmU8~RMnAl~ l'l'l8R1'J"lB8U 

~0Ul1'1'1lJ1iill 

! 
. ~ , 

1J18f1J11;j0U11'1'1R1 

U81BMll~ 

• llhuJR111J16i1 'tI18 

• 'tI11J16i1li-uq1't1JJ 



Jnnn:h 40% 

~1nn~140% 

! ! 
u.1aR5iA0U11l'tiillRR8~ . . "'" ..,. .... 

'tI1610'S::O:1'tnRlll't8 

6Ru.1aRlltH iiaU'U::lh 

• LYiaU)iI~'Ul8i1 ..,3a 

• ..,'UI8i1'i'll.qt..,al 
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n1lf1 ~ft01J A J1~~O n L~H~ l1(\j1ii~ illbh ~ 

(Panicum maximum ' Si Muang') [WS j 
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1. mTl1RsBvR'J1~BntifWRun1Bch-llJ? 
n1'jA'j1~tfaU11LJJaA~ilmjLihllh hhJan 1 ULL1J a·n::4 a nl'lj a bJ Aa4lhn1'jYlAtfaU 

"U "U 

R11JJ4am;Ja4Au ~4Luun1'jYlAtfaulAULl'n::rnaA~~::lhl1.l1ff1.lana41un'j::u::~ 
"U 

1. 15D1RUVU ( lIU1RtJJ::~ncu 25 VN.x 40 vN.iin 5 VN. n1R'Jolii 
v 

n1B'I'I81SRn) iilJ::V1uU1R1u81-l 

2. lSRUB-lltflUD1i1 

mTl1RSBV 

4. L'I'I1::W8RilRWmTl1RSBV 100 W8R8-l1UD1Ru,oL'I'I1::tiJuuD'J ih 

W8Riin 0.5 VN. 15Run8v U8::H1LRiB-lmnoliftifutffuu.D'J 

5. R'JJnRRULv17LiBIHuu7v:hw8R8NRsnvRulRi 

6. 'J1-lD1RHilEjCUH(JNHW uo::iiuS-lUilRswiH (Ldu 'J1-lH7n8nu1R1-l) 

JR";1Lm71Jn3U LiBIHRuiiR'J1miu UiI'biii";1V-l 

7. UVRun81i1-lBn ti1nruncY115L'J811un1T11RsBv 21 314 u8::lhnJv 

w8Rci'J15L'J8110 314 



~ . ~ 

111I;Ja'lnnTn1flaaUA'J1J.HanLUa..:j~'Ul'lu:h alLl'IfliiLJ.JHfl..:janiLa£J'U'UJ.J1'lnnTj . 
~~LJ.JHmLil..:j~ 8..:jrlla-I£J'l:;£J:;Wn fl1118..:j LJ.J H fln awLlan nl'lrl-11H' L uaan"ViJ.J LJ.JH fl~'J 

~ . 
~l'I'Ul£JaJ.J l"Vilil&i1'ULih hll'ULJ.JHfllfi Lj£Jn:h"n1'lrll1"Viaa'UfI'J" ~..:j,:;r1l1fiaa..:j16 
16LL'ln L U'Un1'lrllal£JLUaan"ViJ.JLJ.JHfllfl£J16nTjl1l..:jnl£J,ml'l lfl£Jnl'l'l1fl1."ViLnfl'la£J . 
fimi'J'U Lj£Jnil"n1'l'l1fl" (' sea rifyi ng ') an16l'1~ Aanl'lrll1."Vi"La'Ua"~LJ.JHfl 
(Lu'U1flaa'UU'ULJ.JHfl~'J~Lnflt1'U lfl£Jjj'l'lJ.J'll1~ ) LUfllfl£Jnl'lrll1."ViQrnl'l.Q:i:)jaU1 

LJ.J Hfl L U~£J'ULL ua..:j a Ul..:j'l'J fl L j'J 

l:J.i~n-IJ fll £J fI'Jil':;~ a..:j l.if1fi1.fl1. 'Unl'lrll al £J'l:;£J:;wn fI'JlI a..:j LJ.JH fl L l'l'll:;,:;LLfl mh..:j 

n'UluLLa'JLL~lIii.flVi'llLLa:;I.J.JHflw'UGLL~a:;lIfl A'J'lrlln1'l't1flaaufi'J£J16~LLfln~1..:jn'U . . 
lfl£J lifLJ.JHfll'UulJ.JlrniLa£J1na'U (U'l:;J.Jlrn 50 njJ.J) LLa'J~..:jfl'l'J,aau A'J1J.J 

..:j an fi'J£J1611 flaaUA'J1J.J..:j am iJ a..:j ~'U L~ alL 'U1. ,i116n1'lrllal£J'l:;£J:;wnfl'J1fi1.fllH' 

~a~~..:j~11u1.ifnuLJ.JHflw'U~~..:j~fl 

16n1'lrll al £J'l:;£J:;wn fI'JlIa..:j~'J L -rl mh£J 1.l1~ A'J1J.J..:j a m i'iJ.Jt1'U ~ 'U r1l1fil'lal £J16 

LL~16~~1£J uaaf1Jl£JLLa:;u.fiu~lfi'l..:j Aa: 

1. n1'l1ifm:;fll1tl1'll£J'l1mJ.JHfl L-rla l.l1Lnfl'la£Jfiflti'J'U~LuaamJ.JHfl.Ll'IJ.Jl:; 
all'1juLJ.JHflUlJ.J1rniLa£J1rt'h~'U (ro'U r11L-rla 1.ii1'Unl'll1flaauA'J1J.J..:jan 
~ 

Lua..:j~'U) 

2. 1if~flcllf1fl l'Ijan'l'lln'lflflLHUflflUal£JLJ.JHml'lJ.J1:;all'1jUl1flaaULJ.JHfl 

1I'U lfl1.l'Ir:y1.'U UlJ.JlrniLa£J1 rO'ULJ.JHfln'l:;o'U 
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3. lLriUl8Rluil1fBU 

16n1':rfi41£1 Aam'jLLrlL;t.IHfll'U.li1lr),ULlJ'U.L'JB1~'U.1 (UI'U. l;t.lH~n'j::;ii'U. LLrl 2- 5 

1'U.TiblLlh"1L;t.Ia~B4LLtfl'U.li1LiJ'U.l1'U.ii 1Gn1'jiiLl'U.::U1an16i'rd-1Aan1'jLLrlmH~ 
l'U.li1iiilaoliYlJlii 1I'j;:;t.I10\, 800 n.'U.1'U. 5-10 mii LLa'Jlhli1Lo'U.l'U.li1Lo'U. 

• 'U 

m1tLriUl8Rluil1fBUV::";11J111U18RV148"JU UIJ::Liil1-11U1rmhl HUl8R8"JU 

IHqjR111li R"JfflRI1BvnvUl8Rlutmnm/ilBl17flBuu1N11ifnvUl8R.J:nmR 

4. mTifRu,l1:mnlJ; 

1 iflR~a-1in'jLL 1.11.141 £11 (lti'U. tl-1~-11'l3!'U.1fi lLB::il~'Uii'Jl'l£l11.1 Lrl'U.n'j::~11tl1'j1U l'wa 

l'hli1LiiwjauTI~ti:l'U.) liith1'l'll.lifm;t.lHfll'U.lIlan0\,;t.l1n1 



n1Wan1i1nUJa~: 
'11 "'.., t;&..i 

2. 1.Jan~'lfJ£I"~1UJaflYlL't13J1~a3J 
'11 

(hIJJBflilA0lJl1l'l~clfl'l1L;!.IBfI~ii'l::au'hl.'lh~ 2 - 5 nl;!.lAan1'l'l.ll.lnLlhl.LLtI'JuTJ 
• 'U 'U 

10 IJJA'l l1;!.11Uii~01'l::'I.ll.lnLUllLL(J'JU1'J 1 IJJA'l'l::liiIJJBfI 40 - 200 IJJBfI 
'U 

~~LUllclA'l1 ~LLl\::1i11l'1:a1.lln1'l'l.l'l::Liiwwll~-w'!la1111'lHA11.ww1j;!.l 
l1a~'l1 n-u llLnUA'ln 'lLLI.l:: L ~1 

11,"1~a~Lal;!.l'l::Llullj'l1n'l.l'l::aUn1'lut-:i1-w'!la1111'lHA1LLAI.l::'!I,"fI 
'U 

L~81i1;!.11'1.ll.ln III aJl1l'lLL'Jflaa;!.ltla~L1J1Aa~ 1iiclA'l1L;!.IBfIL 't'h lf1 
'U 

L;!.IBfI~iltlll1f1LBn (Ltllll1rY1ilwrubb~) A'J'l1iiclA'l1IJJBfI~1 
LLI.l::IJJBfliiiltlll1f1111ui (Ltlll~'JL'!Illlm) 1iiclm1a~(~~A1'l1~llll1,"1 62 LLI.l:: 63) 

u 'U 

IJJBfI~ilA0lJl1l'lm.iiL;!.IBfI clA'l1~1a'JllL;!.IBflA0lJl1l'l1~~A'J'lliiclA'l1iia~ifll 
• • 'U 

tn1Hl1fl1 R81uUlBR 2 - 5 fl1NRBmnJ8flUD'J01'J 10 UlR1 
11 

LLAiliiaunL-Jllu1~'I.l'l::n1'l: 

• n1'l'l.l~n~'Jiia~L(J1 (Arachis pintoi) : 1M1'l'l.l~nLL(J'JU1'J 1 IJJA'l 

'l::liiL;!.IBfI 10 - 20 IJJBfI ..¥~-aiflladnUA0lJl1l'ltla~IJJBfI A'J'l'YIflaaU 
'U • 

A'J1;!.1~an nall 'I.l~n L l'l'l1::~0lJl1l'lL;!.I B fI~'JH a~ Ltl11.l fll.l~a d1~'l'JfI L l'Ja1'l 

Aa~L Yi;!.lclfl'l1L;!.IBfI~'J[jllAll: A'J'lL l'l1::L;!.IBfl1llLlallLl'l1::'lhnall LLa'J~~ 

ihuna1'1.ll.ln 
'U 

ih:J 
(Rice) 
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I 

nJ..lih 500 700 

100 150 

iimmalUlll, ./ 150 - 220 
_ J{ 

lImmmaafJ ./ 180 - 230 

./ 700 900 

./ 160 220 

1,800 - 2,200 

800 - 1,200 

300 360 

Paspalum guenoarum 'Bela Vista' 200 260 

./ 900 1,800 

Stenotaphrum secundatum 'Vanuatu' 
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.. . tJ,"1R~aR 

O'J ~aRR8n~~1 .. 1V1qj 1V1qj~1n tan n(rH 

aa-luJ1 ~ 6-8 

~n3-l1:i ~ 18 - 20 

Centrosema macrocarpum I Ucayali I ~ 20 - 25 

ATJ1aLAfI ~ 40 - 60 

Lll'U1f1j ~ 30 - 40 

Codariocalyx gyroides I Belize I ~ 250 - 300 

13-1£m ~ 200 - 250 

Lfla13-1L~U3-1 ~ 350 - 400 

Flemi ngia macrophylia I Ch u m p h 0 n I ~ 50 - 80 

LLA[;J~-l ~ 7 - 12 

nj::Ol\, ~ 15 - 25 

3-11 a 1f1l1.11f1 ~ 260 - 300 

LLAU1l\, ~ 20 - 30 

l'i1'Wj::f! 1f11a ~ 260 - 360 

mm 1l\,f! 1f11a ~ 300 -400 

63 



lR10llii~iirl)o 1 iinll1 ~lll!liiu tArlJ~lllmJl"6URJ1I1thd~ 

(ll1nrla ~ . ~Rmnillll) [WS] LJJHfI"W~G-rhlCl11'11'.iHfl5{b~11'1ui'.;j:;iltJmfllHn ihlfljUJJ~~la.i~LJJHflCl1'.;jonnau 
• u ~ 

&I~iinlii~llhh1";A~aB~~anfi~11Au1n lJJHflAB~HJJtJarlU~~l'lJ~Bd1~~l-riB 
~flR:J1JJ~~'.;j1n~~~~'.;j:;Liiflfi~lAiiRBL~Bijnl'.iLfljUJJ~~~ n1jnaU~~U1~1 
(ln~1f1un1jL~~[h 1 tlU~Ll(J:J~tl~n) '.;j:;n:Jul'h 1";LJJafl~Bn l~~fi~ 

w.huUl8RliBo'iinn:i1u:rmi1iu1.icuwniiBo 
11 

rl11'1:h~LJJHfI~iltJ~1f1LHn 1 UflU la.inau~~ l~m:I~flnl'l1.tmJJHflB1'.;jon'(l:;B1~ 1 tll~ 
~ 

~1U l'IlBonJJflR1ultl l'IlBomi1a1U'.;j1nR:J1JJjB~ LlRrl11'1:h~mii~ltlA~aB~ 
~ ~ 

la.ia1JJ1jmLl1~ 1I:.1Hii~JJ1'.;j1n~~lA 

ifuiin 'r -g:Jj' ", L1I8RJiUtfWflB1H1~ilR:flbul'lfniiivu1RL8n biR:Jm:i1UL118RliBntiiun:i1 
o:~ • v ... 

1-2 fiN. fl1nii:Jiiu biLrlUUULJ.8:JRu8BUfl::bi81N1~OW8Wufl1niiu1i 
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n11T10LVUUO'J 
LnltA':in '.nln 1 '.iULaJBfI'Wna11'11'jHA1dJlI.lLll'J l~ U'JA1aJllll. 'JlllA l'Ija'.i::l'I'hm(l'JlIa~ 
'Wnl'l tl n OTt.! Im'Wn811'11'.iH A1 dJlI.ll t1IH '.i::u::t1tmri ll'laJ1::8aJ 81 1'I lU lll1Ul1n-WlI.5 

"U 'U .. ., 

AcJ'.i::U:: 50 lllMlaJA'.i llR01Aa~m'.il"R~aJ~lI.~ll'JnR'J'.iln'.i::u::t1~n~llRun:i1~ 
iiUJ.ltlBnA1J.lllll. 'J '.i:: flU <1aJtlBnifll.B~A1J.l Llll. 'JB1f1lll) ~~~l ;JClila~nll.n1'.in::a1~ 

~ ~ 

n1'.itlBnL UlI.lLll'J,tll.8::fI'JnRan1'.itl B n LLB:: 
~ ~ 

~1U ll1.n1'.ifhifl'Jn'Wn l'W'.i1::81J.l1'.iOlWn 

AlI.na111a~'Wn~t1BnaCln'1n'Jn'Wn ~~ii~ 
~ 

'lbU ll1.m'.iila~nll.n1'.in::aHW~l1B1UlIa~~lI. 

mrugniv81'H118Rl";1li4107 'fRo Lil10NRul HB::L80R lUu:lYbiiiRL VUUO'J 
T10LN8RlHluuD'J'itvRLvu1ENiu7H nBVRuVN7U8'JtRUlhUUI.LD'J ifnBV 
RuH 

VENtluw1m;:i'uiirJlur/-:URu88u 

ll1.'.i:::£J::: 2 - 3 Htlfl111ll'.inAlI.ciaw(Ja~'Wna11'11'.iHA1,::lAn1 lwd'J~~1n'Wmln lml'J 

n:i1'Wna11'11'.iHA1 o1t1~n'Wn811'11'.iHA1lUlI.lLll'J'::fhifl1n'Wn1~~1 U 

_3 
BEN'JtrUR ... 

ihriT1R'l'n}imlJ1,rl J ulii}iual"lstlR1L1~lYLiiu1R1l1'LlJl~rlJ;usn 
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uENnun1nim81ovENHu 

L~a~YlllCl11'11jaA1ihnI.1~Lan':l::gmhwm'n1tl1~~1E1L~mhI.Anl'l1Xn <1~EIL:t\l'n:: 
~ll.~~iJR'J1~tl1~ihl.) 1'I1C1gnnau lH&l.:jiina.:j1tl~'JEI~ll.~gnll::a1.:j~1 
a1~ljOaftn1j'W.:jl1a1E11JCI.:j~ll.a.:j 1ffiftEl: 

• 1~lol'n'Jll.LLOuA1~LLll.'Jj::~u 

• tlaClElLA1tll'laCl':llnn1jtl~nYl1l111tlnR~~1'I1h~ll. 

• lo'Wj'Jll. lhawjCl.:jLLa::tlanYlllCl11'11jaA1m~LLll.'Jj::~U 
'U 

maUH1~:;L~~1~B1lmif~L~lYtiu~ 
l~t[u!i'l\lLL~n ? 

R'.J1LiNv1nmnJgnluiuitin7 

nTILkJ~f.m,riClll.~l~mL~l~lMumlll.~~l'Il\h 
1~ E1L:t\ 'W1::L~CILnltAjnjtlanYlllCl11'11jaA1L1)ll.R~.:jLL jn li'JElll1LnltAjnjmCln1 alh 

'U 

n1jLA1E1~~ll.LlJll.L3C1.:j~~C1.:j lOLLj.:j.:j1~ln ~.:j,fll.n1jtl~nYlllCl11'11jaA1m~n1j 
tlanYllll'ltln~.:jL lJll.anj~l'Iit.:j ~':l::lotlj:: lE1l1u ':l1 nn1jLAjEl~ ~ll.L 'WEI.:jR~.:jL~EI'J 1~ 

'U 

C1U1.:jiJtlj::811G1l1'W ~'JClU1.:j rdll.n1jtl~n~'JA1~l'Itl.:j':llnn1jtl~n'WlIqeL~EI'J rdll. 

'01'J 1'W~ 1'I1C1'01'J 1'5 L'Ja1~Ll'I~1::a~a11'1jUn1jtlan ACltlam1Wnl'ltl.:j':llnn1j 
'U 'U 
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tI11'11.11lQ.~ltLU ~lI:tLULeUL~'I1.~ ltI11'11.1t-~l1lJtLtfL9C~::LtM.1C~n.!I~ 1'l1.~ ltl11 'I1.11lQ. 

~ltCl:ltt1 9£.et>tget>tIlQ.~ltLUUL~!ll!lll::t[l.R-1C~'I1.C~ '11.~ 1tI11'11.11lQ.~ltLUUL~!ll!lll 

::t[l.R-1::~LiblA !$l:lIlQ.R-1tLU!$LQ CLIl::Il::t'l1.L.'I1.I!IlFt[l.~t-~ LLR-t-L~e'l1.~n.!I~1}l~ 

tLIALe~Ullle~[l.I1r![l.Uel:lllQ. ~W1LtfLIA::~lle~IlLttutIffiUl~IlQ.'I1.U1Uel:lllQ. 11J.! 

~1'l1.~1t-L~e'l1.~~111 n.~lib~~ l::~~I1Ji!tLIALeI!~ ~l:llllQ.e~IAUel:lIlQ.JntLU~LQ~ll ~l:l1 

llQ.e~IAUel:lIlQ.~1t-eJ2ttlIl111 M.W9UiA.n.U.ll'l1.1 ~£ lLf!~lJ-I1Ji!tLIALeI!~Uil[l.::~~lJtLtfL9Lt 1 

U~Ob8£"U8HObpl£CH 

Lt-Ln.mlU'I1.~R-1 C~11'l1.L~lAtLUL~UULtf Ilg1ibU::~ 

11~ tfl::LtM.lt-ULtl1 g'l1.111 ~ tflR-1t-eJ2tutl1flUl'l1.~L :ttIAC~'I1.n.11 ~ tfl'l1.L~lAtLUIl111 uil [l.LQ 
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1!~t-eIWt 11t-CP.'I1.1111 n.~lib~~ ltLU[l.l LR-uil[l.LQ~ll ~1 U91A1!~t-elll1 gl1l:1l1l1l:1[l.l 
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::: Lt M 1 ULIl!1l LJ.Afl.l uee IlL~Ut:.l1tLU::1111 LflUfrt~ltLU't1.1 e~fu!l Lfll:lttfl fl.(!'I1.f,p~t-~ 
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.nULtltfl.t-L£fllltLItLB~'t1.~M~J!r..~PltLUIlI1~1IlWl1 t-e~lAl 

:::"r.~t-ellrt 1 UL"~lI!1U' t-.I,l ULtltfl.t-L£B::"t-~t-":::L""l:::LM ~ lltll[Jl1l1t 1 e¥'IlJ;l Let-e!1M~1l 

t-Lrtr..~!!!!111 ~Lllltttg't1.1De!!!~ltfl[JlIl1tlIlJ;lLeflMl )21t-Il~luee't1.f.::l!1fll!1e''ltl 11~1l 
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• • • • • 

n1'.i1Jfln-WtlB11'11'jBA1l.:ilm.ll"W1j~nhl~1'If11U'jtlLLuu B1':j':j::t1f1nj'J~nu-Wn~ll. 
'" '" '" 

l'IlBtlflm1Jll.LLtlfI.:j-WtlB11'11'jBAl1AUL~nn:: 5Gn1'j~Ll'I~1::a~ 1ll.n1'jli11'1uhLU:l::{YJ 
'" u 

B11'11'jBA1L'U11 t11ll. 'j::UUn1'jli1'W1j~,f ll. iill.B gnUA'J1~ ~ B.:jn1'j'!.IB.:jLn'\ffi'jn'.lLL~ 
fI::'j1U 'W1j~LL~fI::'W1j~fh::iJA'J1~LLAn~1.:jnll.lt1 5Gn1'jl'lBn11ll.n1'jtl~n-Wtl 

B11'11'jBA11.ll.'W1j~ AB : 

• LLtlfI.:jthl'ljmlAl'Ilmfiu'J 1iiL~u.:jBA'5 
• LLtltHtlaBULLl1::LB~ 

• t1f1m1Jll.~'J 
'" 

• n1'jtljutl'j.:j-all. ~:i1.:j':j1nn1'jtlfln-wn . '" 
• t1f1nAfI~~ll.1ll.LLtlfI.:j-wtl6~fln '" . . 
• t1~nA~~~ll.lll.a'Jll.1iHill.~ll. 
• t1f1nAfI~~ll.L~BuB.:jnll.n1'j'W.:j11f11U'lJB.:j~ll. 

'" . 



~~11q!1 [PH) ii ~1l [PH) 

Lnltfl'in:il'hl:iL~a'Uflau 11.1·:m5·:unltfl'in'i~1.Ifln-wn[)[h·n.l'i::rn~ (f1·:UlTW)'=I::ua~ 
'U 

jULl1R l'Ulf1fi-wnaT"'1'iif~1..¥~~'U n1'i1.l'i::L~'U-WnaT"'1'iif~1R~~LL'in1~'U Lnltfl'in'i 

'=I::1.I~n-wn8T"'1'iif~11 'U ~'U ~ LHn11naujL 'JOI. U1'Una'U fim~m 11'U 1.I'i:: lunlt '=I1n-Wn 

a11'11'iif~1Ll'Ichi%LLa'J~~'=I::1'I1111~l:Ia~l:Ia1'U-wn811'11'iif~1Lihl1.11.1f1n:i'J~nu-wnl'lan 
'U 

lumru1::tiiuMl81'H118R-5R~u1n1 JUIJ11JR1n1'l:1::tJgnirl81'H118R'JLUiu I, 

itin1 ri8uif'l:l::m5aR8NR81Ui1181'H118R-5t.fhlvvgn:i'JNnviil1du 

LmtA'in'ia'J'Ull'1r:y1.m.!n'i::uun1'ilhw1i~L~aL~~1.I~n-wna11'11'iif~1R~~lL'in1'=1::L~~ 
1.IflmU'ULL1.IfI~ l'IlmU'ULLO'J a11'1juA~luh1ifA1ii'U lhll1.:j1ufian1'i1'l1811'11'i~1 

'U 

LLrlllJilr:y1'l1111~n1'iLnltfl'i:i'J~nULmtA'in'i : n'i::U'J'Un1'i~a'J'U:i'J~L;jan1'iL~~~'U 
~on~a~" 1~a5U1u5~1iin1'i~a'J'U:i'J~ l'Un1'i'WRJ'U1Ll1R l'Ulf1fi-wna11'11'iif~11'U 

'U 
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.. ~11:-1l!>lueettr-::~IlB1G1I:lLlJ~ihtlW~I1+lUmfLtLp 

M9~~~r-~.ln.LLtLeIl~~tt~Ue21~LU2~ :w~~+lum!'ttc.~glJlttll:lu.1Lttm~~Lu" eg 

t1tLtttLiletrtt!,I:-L~U~11~n.n.::~ttlUgrt~LUe~ttll::LttLt1~r-~Ji!~LLtLeIl~~tt~I:-Mlllll:-L~L~ 

l:-~lll:-C.P.tt 1 C.IlB1I:-£l::1J11 MIlr-~Ji!~LLtLeIl~~Ut 1 e~ 1tt~~tt~Ug rtl:-e ~Mtt!' 

C.1l~l::mllttl ttt:l~bl:-C.P.ttW~l ~l n.~lib~~l~tt~I:-Ln. ttP.1 Ul:-elll:-c.p.::IJ~l1ttl 

tt!,LIJC.1I:-L~~~t.llJt.I~1¥~tt~lIlLIJLtr-~Ji!~LLtLeIl~~tt~Ue21I:-£lttr-uL~Uett • 

r-~Ji!I:-Il~lrtlM!1n.fLtLP I:-IJrt11 

In.e~c.1J11ttU lUgrtJl.l e~ 1 ~tt~lll LIJLtL ttLtttr;..::1J111:-9tt~::m+lU!l ~~r-MJi! 

~LLtLell~~tt~Ue21::~W~~U1 ttP.1 ttr-r-~Ji!~LLtLeIl~l:-lJrt1lUL~ltIlIlF~rt 

Jl.l~LU::1J11 Ugrt~LUn.1l.11rttn.!,::LttLt 1~r-MJi!~LLtLeIl~~tt~Ue21::~W~~U1 • 

tt!' ttll t.I ~tt~lll LIJ Ltr-M Ji! ~ LLtLe 1l~Jl.l 

IlMU:~Ji!1:-1l~1::~~n.ell::1J11 tt}Lt-ln.n.::~ttlIlLIJLtULIJLtttLc.I:l~LUl:-e~W~~+lU1 

::L~M.1 C.1l~l~tt~l:-ll~lUgrt::~~L~UULtt~tt~lIlLIJLtr-~Ji!~LLtLeIl~Ugrtn.ell • 

::~w~~umIl.11rttui:tttl 

n.1l.11rtt::IJ~11G~ttll 

::LttLt1~r-~Ji!~LLtLeIl~~tt~::1J11 l ttr-n.n.11rtttt 1 Ugrt~LUl:-ell~eJ]. ltt~Il~Ugrt~LU 

n.n.::~ tt]Jt 1 LJ].lr-~Ji!~LLtLell~Ugrt~LUttLllt.lttllt.l~Lutt llI:-L~n.1l.11rttl:-gc'L~u::~ ~u.n. tt 1 

. . . Lt:L~nn llrt£ft.ll-HfJtLId.Lell~UgrttLU 

ZL 

[Hdl .. UG21~Lt.tL.\U'~" Itlu021'~~BLUGlJ!~~J!1I1 



R'J'QIlQI1U1JEHUUlHlhwiu n111J~mjjafl~111if~1jhl.~Uln1t~'jn'j'i~U~n-W1l()1111'jif~1itl.l1tJBtJ1iil 

R61lt;Bu!Ul ~lHtY611 ~41ullua4llln1 ii4'~lh1l1a~w:JnRan1'jfl~luliiLil'04if~1i1lil'04lluu 
if4Aan~41Ul1ja'd'HnB14i'iu ln1til'jn'ja11l1'joil,~if4ifi111:nUAan 
l~U1uiju lh 111liiul;jBifil5[:nnL1Ju~0 1~1l1niju 

mnlunua::1Utl,::lumi 
uuuif,::tbuuiiiJtylt1 
• ull 

R'H1Mll 

~B1lt1'tYMiI 
LlUI1::lhI 

.... - I .. 

WBIrln41nOnBO'HBlI. 

mBb.i? 

• n1'l1l1~llABU-W1l()1l11'lifil11i10-tT'J11u 

• n1'j1J1mlAaWWlla1111'jif~fl.uV'J4llii4 <1iiauiluiI'j~QB~'J) 

• liiLil'04if~1u'JOllB~ifil1i1ri1a4111ull 

• n1'l1J1mlAaUll'l441Ulun1'llil'04ifil1 (n1'lRR-Wlla1l11'lif~1'ln 
llua4i1u~nagiiHu1u~uliill'l441U~aonj1n1'jil~l1qJ1(j'j'j1l 

1l1i1lu~uilli141nB'lnU1Uaan lu) 

• iiUl~allA'J11l'lflllall\j'lo:( (l'W'j1 ~ a11l1'loil'~ liiu~OAan'ln 
Aanlulmii~10iju) 

• l1qJ1i1ii~u~4~4 llB~~J[juiiu ii4 

- R~~10 

- 115l\!l~ulRlhl1a4f1i1 

- A4agliiu 1U1110 lii'j~uun1'lfl~ 
- ~auaua4Ra~0 lii~ (lVU n1'jla~oAan) 

• iba014 lVUl1qJ1lUlu05 lla~n'j~iiu lA '636' 

• 'l~UUfl~lull1iffl11iu'~li11l1iiul~a1l1n'j1l (j1~a1111'j-WllB~B4 
lh,hll1tJatJ1i~a~a4a014'j'JRlhuanlilo'lnj1,~la~OAan 

l1la~mAii (CilUUl1i1 7 "n1'j~~n1'lVilla1l11'jifil1" ) 

lm;AlnlRAlIqjla"Allii~ 1I~aQ1JaWlawlti~1l1~1111i1R1ii14114 

nBlna14R14 (~llRl~l14 B141Aillilu) [WSj 

73 



ullB~l1qJlilnLLlIBlWlIll1aJlUI"l'I;hJdl111\JllaaUUn" LHJI 

(~B ·lLJiI . 5111Riitilu) [WSj 

74 

LL'lIIH'lI8euLL lI::LiiM 

Aee::l,? 

1buw'iil'lllt1e:: hliii"H? 

iiUe1't'11,IY .. iilLl'lM1::SM 

wefm'W<i1'OneD-H 

hmebi? 

• 

• 
• 

• 

• 
• 

• 

• 
• 

U t1a·nJaafJU l1:aa3.1 

nmJ~n'Wn()Tlll~ElR1L Yi()tI~lltl~~~~l1qJ15~~:IInliilm lA 111qj 

J'ULlJm~()~~Ln'\tR~nmud()ulhliiuln a~~L'i1'UMlh1lt1R() 
lltltHl1qJll1l() LLtla~l1qJltJa:ll~J1J'Ul~L1inilhl():II~()ll()Q'1n~ 
R()ntTil1Iill1~1l111ElR1LL'11~Lii:IIL1J'URi~Rm (l1f'U ElR11hu lLjj 

lR~rii~Ra()A~nll1jj) 

1J1Rll~~~1'Ul'Un1~Lil'u4tTil1 

1J1AllRa'U()1111~ElA1 

'" 11 
l1qJl11adfJii'ULilULa()Ul1'Uli()n1~lll1~lii:ll '" lla~al:111501J'U1l1i~ 

ii'Unll-J1J'Wn lii 

a1:111~otl~ nl1 qJl tJa:ll ~ J liillR ii ()~il n1 y~ ~ n15n15lll1~lii:ll~~ 

11 qJl~il fTmt[u~ ii'U~~tl1'Un al~ ihi 1:1111Ul.ii llRljjl1'Un15lll1~ 

L1i:ll()d1411~n lla~iia~~An15adl~5~ ll'il5 ~ -J~ 

AJadl~ ltf'Ul1qJl'iinll'Ualil'au lla ~~J§a4l01 

Ll tI a~tlli au Lll1 ~ Lii:llRJ5~a:ll i J l Yiail a4 n'UEl A 1a'U 

111~ Ri~ II 'U~1i1111l1'.i1'U~Jnll a~ 1 tll 'U ~~11 qJlf!n:llU1 ii l Yi atl ~ll 
tlp~1IUI1YWl1115 llilhn15t1~lltl~411tla411qJla1515~ljj 

tl5~allRJ1:111i1Ll'LYm~Ln1til5mljjal:11150ila~n'UtTR1a'UL'iil:111 

11l1~Lii:lll'ULLtla~ lii lh liiiln15Lll1~Lii:ll~J:IIlmii'Ult1 



mnlgnL{J",jlASS::l'l? • ~1ii'il1~nAallU1lJa~ilu1iiihJ~mVia1i~uan1i~llJ~Il~U ~au1 
lIlJB~llB~~auihu 1'I581i'JUllU1~1~111~l~U 

li'Jouiiil'Yms::1,liU"H? • if~15uLihl'i1B1U-W1l~tI~n 

• n1~lJ1RllABU-Wlla11'11~ifR11wd1~lla~ <1u-wu~~~QBd1iiuilu 
l i'Julll'la~a11'11~la~~ 1t1~iiu~~a11'15uif~11 U1h~lla~) 

iillS1m"RiilLlnn::81I • d1iiuRU1~Ul>\W1~~lJU1Ul1uilR~bua1i1u llB~l1ufian1~R~ 

• 1'Ir\haqBlul11u1l~atl~mi'Juhi~l'IU1llliu ua~iiu1~'lmri 
lih~1l'i1B1ulltlB~t1n 

• R1atiHwu~ittUtI~mi'Juh uiu llAtJ:i'~ 

WSA1';;'mOn • d1 iiURU ittul~itfltl~mf Ul, ~ DJ lAU 1Ru11 U1h~1l ~n liiali1~l 

sd1~~",l'I;s hi? tI~nli'Ju~1Ra~Ua~iiu1~'lliifR1lih~1l'i1B1uatiH"auli'Jul1B1 

1 11 In'ltR~n~l1u~tI~n'lmiawwU~~lnn:h lW~l~bJila~ellB 

~ln 

• uan'lmi'Ju~1lla1d1iiufiu~'li1mtl~nu~iitl~~1uu-uati1~5uan 
Aa 1iil'i1l~81 wil~llB~lli:im ~1 

• U1~A~~ hja1~1~o 1ud1iiuiluli'Julll'l!i~a11'11~ 1 Wd1~~~U~ l1B1 
&u11fi 1l~'liitl~ ~1ullu1illm~U~U11 
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n1nJunR131UlI.'u::RU 

ABB::h? 

iiUBA'Jrii<n,on 
BO'Hill.'tt;B bi? 

• n1TtJ~n~lll11 U 15~ iiuRall~nYlmn1115i1~1l UUl1015~l1i14 

YlUl1l:ln cbu111qj,~1I~nfllmm15~iiu1w~u~alm'fu nil 

ii4 n1511~nfllJmU1f1111all~n5~l1i14llUa4 

• n15'W411alUlJa4 ~U 

• Ul\j111n15lJ1mlAaUal1115YfJ1111 

• n15lJ1mlAauYlual1115i1~l1urlJ4lla4 

a uYluR5~Qa61aURUl UUlll1Ci4al1115l~~1l1115RU~4 cll115U 

iI~1hrlJ4lla4) 

• AJ1IlQRIl~lr\!5rnUa4 ~UB~~la4 lita4'lnn1511~nYlu aiilu 
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Philippines 
Livestock Research Division 
Philippine Council for AgricuLture, Forestry and 
Natural Resources Research and Development 
P.O. Box 425, 4030 Los Banos, Laguna 
Tel: (63-49) 536 0014 
Current contact: Ed Magboo 

FARMI, 
Leyte State University 
6521A Baybay, Leyte 
TeL: (63-53) 536 2433 
Current contact: Francisco Gabunada 

Indonesia 
Subdirektorat Pakan 
Direktorat Budidaya Peternakan 
Direktorat Jenderal Produksi Peternakan 
Departmen Pertanian 
JL. Harsono RM No. 3 
Jakarta 12550 
Tel: (62 21) 781 5686 

Balai Pengkajian Teknologi Pertanian 
BPTP Gedong Johor 
Jalan Karyayasa No. 1B 
Medan, North Sumatra 20143 
Tel: (6261) 7870710 
Current contact: Tatang Ibrahim 

Dinas Peternakan TK. 1 Kaltim 
Jalan Bhayangkara No. 54, 
Samarinda, East KaLimantan 75121 
Tel: (62 541) 43921 
Current contact: Ibrahim 

Maimunah Tuhulele 
Pd. Jati Murn; 
Blok 1/12 Pd. Gede 17431, Bekasi 
Jakarta 
Tel: (62 21) 8445229 
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Vietnam 
NationaL Institute of AnimaL Husbandry 
Ministry of AgricuLture and Rural DeveLopment 
Thuy Phuong, Tu Liem 
Hanoi 
Tel: (844) 8344775 
Current contact: Le Hoa Binh 

Tay Nguyen University 
Highway No. 14, Km 4 
Buon Ma Thuot, Daklak 
Tel: (8450) 853 781/853279 
Current contact: Truong Tan Khanh 

College of Agriculture & Forestry 
Thu Duc 
Ho Chi Minh City 
Tel: (848) 896 3353 
Current contact: Bui Xuan An 

Hue University of Agriculture & Forestry 
Centre for Rural Development in CentraL Vietnam 
24 Phung Hung St. 
Hue 
TeL: (8454) 825 049 
Current contact: Le Van An 

94 

Lao POR 
National Livestock Centre Nam Suang 
National Agriculture and Forestry Research Institute 
P.O. Box 811 Vientiane 
Tel: (856 21) 222 796 
Current contacts: Vanthong Phengvichith, 
Phonepaseuth Phengsavanh 

China 
TropicaL Pasture Research Center 
CATAS 
Hainan, Danzhou 571737 
Tel: (86890) 3300440 
Current contact: Vi Kexian 

Malaysia 
MARDI Kubang Keranji 
Stesen PenyeLidikan Padi 
Peti Surat 154 
15710 Khota Bharu 
Tel. (609) 765 900 
Current contact: Aminah Abdullah 

For general enquiries: 
CIAT Regional Office 
P.o. Box 783 Vientiane 
Lao PDR 
Tel: (856 21) 222 796 
Fax: (856 21) 222 797 
E-mail: ciat-asia@cgiar.org 
Current contact: Peter Kerridge 
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