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su aIAR\ 
Tr1dlttonAl lUethods uc;ed fer t..he adV1nced CV'\lll'ltluO oí l.SC:OL1'1tiono <Ir tlo1l1c¡:¡1 &["1 ... e s 

!d lcgutll(;s 11:1n (" br;J71n.(1; hov~ a nunhCl of h.lI1l.tnLlons rhe nrl.ll I;rvlllg c:y lem.." CCI~ on1y 
lItlbted 00 not TI.Cogn~/e nar lespOm. to thc dyn.1nl.lc"i O[ pdslures as they inU t 'H .. I "'11..h 
t:!>nate scolls ]blotl.C f .... ctor<;. 1ntl "'U3.00pf'tn_nt C'o-, ... c qu lllt iy the.. l"('.H pot, Hl. 1 of lL\. 

cll'lp1aC:tll orten 1,.I\\de-r-cct)l,~lcd A fll..Ylblt. t,r.u.ln¡ n'1n1pcment <;) ltm J." I}TOPO,c\1 lO 
oVCrC01"1( <;0 ~ o( Itht. hm1.tat10ns of tr ldltlon;J,l fnced m1tl 'Ce..llc:nt 11'H...l.hodol( L) 1.hl.. n .... lhovcolouy 
r ~oPosed 1.1I\ohcs m111 It1ng e..~ch a.." .... OC11lion unrlt:l. cV11uol1.on 1.0 8 fic lhh .. but Ple..-c'C r.l.l\cd • l'la,nner 'itoc\ lnB, r~tes nue{ "l'l..o.nr ........ tCOn ... <ltC óldlu~lcJ dc¡ltrt'hn~ on tlO p-t 111"tC1.<:' Ir \.oc 
m"lSU(<"(I oc estwllted ln eh ... vasLure<" 1 i".toc ..... 1.n" r Il.<! 1.S ad)ustl!u .. hcf\ gT<l.J_Il .. pro UlC! 
¡"¡:¡'ied on ... ree!\ IfOr1~(, <.01\ oCCer re¿¡,c.hes selcc-Lc¡' hlnll (e t. 3 1nd 6 lt ]) [ 100/\I !'I 
lJ~l..l.cl!,hL/c1 1) Ita )II11ntOl.1I grA <"1n¡::; rreC:"ule l.1th.Ln the I"C-e"'L8bl'l. h<..u t~n~ ( 2 t.laJj.nt. 
\¡"'tca l.S <!dJllbt~d \hcn t~(.. legulDe COI rnl reacla.'- c-c l e..cl ~d 11111t:. (e r 15 .md 50 or thl.. 

J f(."n fordgl.. on~ orre..-) \'han Lite V ..... turc rc~c-hc" che urpc>r 1nnl. lh~ rc:.<:r pcrJod lh 
"LIC.:l<:ed 1'1"1l :p(lc<..nt lC2u!1IC rf'aches the- Jetcr lllfllt the tCSt verlo,l lq TCc!\I~t.d 1Io th 

<: ~ck.ln& 1"1'It<, "nd gr1"~ng. '>y9lcn AdJ\ ..... T'Cots 81 .... likc1) lu he lufrcqucnt (l\. O-L1ll f...C tlnes 
\ ('':.¡rly) lO l 'le hnm1.d ttOp'e..~ lí the I 1 U" oC for"ge 00 oHer "¡Ot! pClCcnr lc...oumc arc p' operly 
\~scn fo. <:'J.lf¡pl~ t.\10 p~dciock .,lllln;;>lc er"l?lflt S\s tcro 'l~ u flloycd I The R!e..lho(lo]ogy 1S f're..~E'ntJy ~elnb tc<:,teu )n "1 sub-Iwl''IId llt'lp ~ c'tl <;; ,V.:1nn" ]orlll0n 1n '-ftLl n CO' (1lr "ti \;'lHd ,.¡ humld l1UII1C'Rl (ore L cn"llonr!!~oC lit Ualn I 1.>1 .:12:1..1 

-1 10iOS C'-("f1rLQ~m eva'U"tlOn meth1doloy y flc)l.ule.. sr l/ 'oC loan1''-Uu .. nt p'l tUh ntOl"{>C'llIpnl I Iclvan'ccd r,c>rlllp11"11 (..V,hldll o n 

t I "lhOnLCflOl. ¡ Thc Del tlC<.(], eV'I1H'ltlon of t..r('lplc11 (Ol:l~ ... b('nllp11~n, u\ldcr bll1 ¿ lllG l~ ,n e.!. ,uLJ .. 1 ... t<.p 
JII the procc.>..,s ]"¡ Idl\l;J to "e l,,-clo ;u,d rells .. e (\f !lC\ cu1L1V Ir 1I0sc gl JI 1)" ti Jdl" 1'"C ? 

r 1 (1)'11 ... <.Oc! .. I.06 T'ltC<; ,\n(\ conll"\I...OUS tl'\/) "'!' "eft~()n'11 " O llJ 'il l ,r (11 .. tCl(", \11& rllL )~ 
l' .... tHIICS ),<..)"d(.(1 The dOlel: of thIs rethodolfJ) <:cc..mr lO hne hC(>n l>ISLtl " ... gtocr,l 
hSl..n"'u~ OpIO ~ed h} t ·.hnne tJC' {t 11 (1")7/) .... 'CuJJ\otl) BVOt1 bk C\lC'(I{(. [10m lnl 

r(.f'l C'S tloc-r: nntll,ochc1lC rhlt any tra.n.og 1h1rCl3<fC'nt <::> lf...m cInc "'1. 11 rn'l \ l(1 111 ]¡Ir 1nlll ' \ 
Ibduct.lon ¡han COI\!lOU()lI~ bra/lnc \)t h <;e..r <:'lOc\lllf C (\ 1. ( r elcl ll J \'(\1 "<.<1' 11, C 'llllhor 

l~~: l~n~noLh~~ ~ ~~~I C:I~e..I1~I:~ ~ ~~~~~~b t:1I1PI~~C~~tl:l(t [O~n:: ~ T:~~~ll~ ~~ ~ O~h~': \~:~t ~11'1{ .. b en h~1 Jt '~<l ~~I~ 
~CV'lll. ~ lo) no.-tl n .... t1rchcr..,. IJot:klng ln PI tur~ (vlhnt1tJn JllO¡"l.l lt 10 lht. lun ul ' .II~\IC1.11 
~¡')1(, \ I ArnroJC tln .. t"\p<...r:ur('nt<:. UllflllJ./CrT!J , l ,e.lIl1l..tJ st.!.!. (197&) ÚOf r nd.., ('\IJcI l avo. 1 ti!:. 
II<lg<"lent tHhI..T~t~ n c ..... ntlll.)O\' ... ¡TI l-'~ fe, !;Ol .... l",¡uI( jI '1 l .... I\ ..... n .... 'oC (. H"pl, 
'1Ioe; (I91.!J) rf...i',Orlcd th,.¡l pl .. t(1)C'" "f ~_I_"~~ ".L~~~l~ "1nd .!....!!~!_~.! ~1"'2~ \.ft.1C 
~/ed ,,,ore '"t..lcc,}'\ JI UOdLl COHllI\\UU" cr, / llll,. th1t 1.111' 1, lut~tlOlllll.r ""ll..nO 'le.. n,ncl¡,(,d 

hit thc 1111'11 11up~rc .w n of ~ ~~r!.!~I_III" \15 1.JI,J11ut) d¡Ie co thL 100J p;Jt~ll..,tll .. ) of tl1l'" 
..... ~ C- )(>~ C01¡l11(>d¡}"'1th ~ !!..~ 1nd <;Uf>S e.. ... l't! lh!! <:,ort. fOUQ of lol.:Jllon11I'rIlC'" I.(lI1J ut. 

/JJ.rlb1e .L1l UH L[ lo m ·'Il.nl~ 11 .... dl!lJII1Cl 1.( 1 .... conlu,t 111 pOSlUl .. S lf lm .. ) .1(", (" t'qUl\dl r Ul 
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11.. FI.EXTHI.I~ GRA% I N(: HANJ\GEHC\l ~: Y Sn:H r!WI'O~F D 1"01{ TI!I: A])V¡\NCf:n EVALUATIOl'1 

Ol-' ASSOCJ.A'I IONS Uf' 1'H01'1 (;;\!. GU,\SS l':S lINO J.EClIMI':S/ 

o 
J AMES SPAIN ) ) 

o Q 
JOSE :·I:,r:QIJES. PER¡:lI~A?. ¡Jn<! J.:t\!-IOH CUflLO HON

1 

)./C I I\1' Tropici:tl P <;r; tun:~s Prugr.am, C<lJi, C010llli.Ji.:l. <l!ld 3/CEP I.,\C. Dlvi,:¡ion 
af Zootecnia, lt~Lll\lil. Rrazil 

SU1-I}[ARY 
T["adi tiol1il l mechads usec.l fer t:he advanced evalllc1ti{lO of Hssoci<lti oo!3 oí tropic,ql grfl sf; c s 

iI¡)d l egumcs \lnc1'~ r grazing bove a nurLlb(;)" of limitDlions . 'fhe r:ígi.d F;r,1zi 11g sy::;tems c~n.:nnly 

lltiliz ecl (lo oor rccognire no r respond to che dyn.1mics oí pélstures as tbey interi'l<; t l,dLlI 
cliT:lat c, 5(\i 1 5 , biotic. f?ct ors, ¡"<nd manap,emer,t. Con:.;cqul'n tly, che LrU(' pot~~llti;!l of 11''!r..' 
:.;t:J.:WplO SIU i!: o ftcn undCT-cstJ.u~.ltcd, A fle xibl .... gnudng TlIrtn:1gement S,)'s t llll is pr oposed lO 
ove(corn{~ SOl.'l!. of the limitatíons oí tr;ldi tional fix e d m(lm,~e/ll-<.'ll t mel hudo!(,ty. 1'hc Iilcthodo.lot;y 
r ... ·oposed involvcs managi..ng í: tic h as s oc l atíon unrl €J.· evn lu.Jtion :1.0 il fle:dbl~ but prc - b:f inc d 
manner. Stoc killg. n¡tes a ncl grtl~ing S}'~~ t C' I:lS are a d j u ::. t crl , d cper:di n l:', o n t\·'o r,'l· .... lilc tcr ~ to be 
mt:'ilsurcd Ol" estlma ted in the \}n S Ll1 res : l. s tocJ.:ing t:~ltc i z adj ustcc.l ... ,!len cr,;;.:>;:í.It~ jJre S~Ul'C 
hased o n z ree n f(lragp. o n o (fe r re.:Jc\1es se l cctc(! lirllit!; (e .r;., 3 and 6 kg j)~1 lOO/kg 
lj.:E:! .... 'e ighc /J<.!)') , to m<tintain grf\ ?i o[; preSSU l."e {".' it hln the Ill:c-establl s),(¡:-ll r::lnf',(!; 2. ¡:;razing 
Bys te:n 1 5 cdj u st~d \·,hcn the legume COT.~·('n t reachc~ !':c le c l"t'd limits (c.i',., 1') :J.nd 50;~ of lile 
¡'.ree:o fo r(l¡j~ 00 off(7) . ,,'hen the pas ture rcacll C8 th z UpplO'l- limi t, lh fo: ((:st pcrjoJ i 5 
~.!){;rcaf;c d; \·; !)(-:n p~.·l-cen C lCglllnC .. caches th0" lo\!er J. l.u,j t, che "Cest pcr io¡\ is recuceJ . Bl't\¡ 
~ :: ocking rAC e"! "od grüz ing systern él dju :.tt'cnts ¿ll"t:! l1kcly LO he infrequent (tt..·o-thrc:c times 
ycarly) il1 the h\lln id tl'opics i f che r ~I~Le. oí for~te 011 oHe.r <InrI pCl"ecnt l egumc are. prClper .l.y 
~: I:o sen. A $impl~> tHO paJ(lt1ck illt (' l-\1<\ t e. e r ¡¡?inr. s)'s t cm i!; cr.:ploycd. 

The recthodoloCY lS prc: sent.ly bei n:; t esteo i n a Sub-hu mld t ropica l ~.:\va n J1 i'l 10("iltl on In 
C~ c~ s te)'n Colpmbia ,q nd u humid tropi. cal fot"es t cll v ironru'-'ot "i n Uahi...I, Ilraz il . 

. '.::"" \-:ORI)S: Gerlolrla s m eV ::llll,~tton mt.!.tl1(Jcl olor,y, flc.x"ibl c..: gro%.i.nr. ln¿¡nrtglO:ment, pfwtuJ:e !II a !~.:::.ft(>!i!ent> 

f,dvanced ~(>rmpl asm evnluution . 

lNTRonüCTION 
The adv ~lnc~d evalnation of tr<.'fli c<1 1 íOT<lt.'> ¡;cnllp lél~OI undcr gr<lzillg j !i ~ Il es!.cn lié.l :; t ep 

) n the proc€'ss JCddill3 to ~c l~ctjo\1 '\\Id relt'ase c>Í nc \>' c \,lL iv t\r~:. Hos t gr;¡ z! n r. trial~ l lse ') 

,':- 1 fixC'.cl ~ t ocldog rntcs <md cont iOl.:ous r.1·flZ)ng; ~e"son;,t1 Mi. j "Sl ll~(':,t oC st<,cl .5 I1 g r alc 1s 
: ) I :~~tilues inc)H oc(!. The l:J>o i c ~ of th is n'plhodoJ , , ~)' sccm~ lo lI<Jve b(>~ n 1.0 :1[:(:( ' ~';; " g.el)cral 

.. .. :, n Sl" Ilf,uS (:,:pr.co ~;sed b y t'li.lImetjc e t ., 1. ( 1976): "(;l1rl"cnt l }' aV.:lll<.:ulc cV !lk n' (; frorr. lhf' 
, ropies do{'~ !lot indica te tha t <,11)' f~ez¡ ng 1\¡'1 1 ~;¡zcrr:cnt syr.Lc..:m th;¡t \ .. 111 rr o\'ük l dl~j,(;r ,miEli,l 

r"odu c tion Lha!) c o nr.iou0US gro~inr. \d th set s locking c<,¡~!lC' tp.<l d .:! l:,: ¿(>viscd." 'J) H - ~:C <J1I1:hor~: 

-c ('om:aE'nd lh.::: u SP. oí thi s r,razin~ m;! ¡,,,¡,; clIll"llt fo;: t.1'c (>v:.lll:l.l lon of p<lstllr C"!R ,,.: hl' j n~~ th<: 
",~; ie~;L émcl lc',,,: s t cxpe n ~i"\' c m(:thod (O tI~ple nl(;nt. linll 1 . (:cl..:!1l1y . chis vil:\" h .:15 Il~ c n g"I~cr~l ll)' 

.~ (.: c(:r tcc1 by mo~; t Tl'scnrche rs \vork ing in P¡l~:r.ure I'V.;¡lU <t. L hJ('\ progr~'l;I!, in the hlll d d ,\l:le riCilll 
rü jJic:s. 

Amol~G tht,! cx pcrimcnCfl' ~\llilr¡¿)ri;,:~<l " J' l '~;;;111lt.' t jf! ('t a l. (l ?7!») > 0111' (i,Hls ~v i<l '·:,\<.: favofi " e 
. :lage1.!cnt n ther ch :)n Cunt i lllJOUS r.T<!% ~ : If I n', ~·ClI.:'" -T"'!: \ :Il: I" -I~ I .:r-:: '1!.: :·(>,: i...:. Li vll:" . • \ , 1' (; ::':11111' 11: > 
I:/, I -os (19(,1)) r E:: portcil Chat pi1!: tllrc~ (·f ~.:yyp~il.illl!.'. ~~.!~}:J~!"t'UJ:l .. ud ~1..!.(2.':'.!:! ~~1/.2.~'~ \.c rc 

.:'<tz cd luore ~(; l ectivo.!ly \luJ t: r conlinu('uf. cr:.ziuE tha., \':11(1<:, ' rvt;¡ cion,d r.razin;~. 11" ('('nelud l~r1 

: h.:: t che h iti¡, I'n .... portloll ú f~. ,'trul~I.:·~\I.,! \·.',:IS jnJh;,b ly d \l e cn thL' JO\'I p.J.l ;: t :1Lilit:y or th.i~ 

s l,,:c i e~ cO'-'parprJ \Oilh f: ~~ i. II!U~ <ln rJ ~ Uf.b(.:: ;t(>d th¿¡t so,¡:(~ funol ('If rO l.Jtior.,11 gr<'l?.Í:':~ \,au)d bl' 
. I:f' i rable in u n !c[ to malnt:<.lin ::Id equ<lt\: bras~; cüntcllt in pDstur ... 5 i[ lile)' ó)l" ~~ rcoqlJir>?d rOl" 

I 

1 



p,I.:"t od~, l ongc l' thilu ) y(':l1'~ : . RC!\.c:nt 1~¡;!)(.!rl I.:lH · c in tlw hunitl troptc~ or ¡.:ltln AlI'1C't'lCH whcre 
!'l.nll::tur. il l1y ~:t'lh)<.: I1xi::ol~; ;,111 (\ ulti ~:o ls dL~lni!lnt{;, a100 indicat:cs thAl conrlllufJu!·: r,), <1z in~ is 
ll(.l olh.'ólys lhe optiwulII 1::;' Il ,"lgell'll:nl ( \oH: ~ri\5s - ) ecuIUC a!; ~( 'c1.Jtjon~. In ~Ut:1~ ca~cr:, t:ollti1l\lUll:'; 
r,rOlzjng i f: lluit e <lJ'>proprfatc; in oth('rs, it 1cad~j nlpid l )' to tcgulI:e domi n¡lII cc of r:l $turc~ 

(Sp.:lin, 198U; Sp.,in ;md PcrC'lr.n, J9 3 /,) . Thls has b('(,~!\ tll'.? CXp ~ l'jC'!nCl' ln C .. rllll ,"q:;U¡I, CoIOt;¡l lia, 
\, .. 1Lh pD sturl.:S o[ Al1dro p(lhO n .r..:~.,>: .. ::':lllS "IHI l'\Icr.Hi~ r.!~_?~~.lojJ~ «;1i-.T , 191)5). 1f('I~ cvel' , p<l :-;tUI"CS 
l, r IIr<1chi ,H 1:l dccllmhells láth .!.'- . .r.l2 . .!..~.~~:L~~.id cs bnvc bccn 4ujlc . .,ta blc ;,n<1 produclivl' <l11L'in ?, 6 
)'e :,',- s \lll d~ r CCl OtillU0 US r.l'a z ill~ (CIAT, I YW,). 

Evahl a tion ustng set ~:lod:in3 b; orren .iu s tifi~d b y I:C<1~; Ollillg thilt ~ f-oc.:kl:l(-n h,, \, (, <l f1nitc 
p:l:jLU l'C has,," , thu ::; l:i tt) e OppoJ:tull ity [or iHl ju;.tllle, f;tockill!: )'CI t e dO\~n\-l.:Jrd, [(l\, lae\.: o[ 
p:lstUl'eS Lo nbsorb tite. <1njm;lls rcr.lovc,i. 1l('WCI'Cl', in cxLell si vc and ~cnd-illtcnsjvc Cl i.l:-.1 Jl~. 

~)'!> tC ::1 5 \J h l<.: h ch."ll'.:tc.teL'izc hlO!>t livcstock prod u c: ti o ll .in the ¡,lI lI lid lL·OlljC!'l., thc 1'( ' r("cllt:I CC of 
,,(1'111 p:."'. tUl'C~ is smct ll (hut expcnsi.vc) r eltlliv(' l n ll¡¡tj \'P' l"(' SOllH:CS . ill'ld can be Ir.ana(;l:cl 
rJcxibly, taking ",nvantagc of the buff0ring citpad ty oC thi' l;il'Ccr. 

L1HITh'fIONS OF TRADITIONi\L r·I¡':Tl;(lOOLOGY 
Dcs1Cns b;l ~ed (1(\ a l'an r,e oE $locLinr. rat e;..; a ncl onc __ ~~~p.r<lzin~. S\,stCiIlS. Availnhlt· 

re~('IurcE'S u$u<111)' pCl'mit on1)' one ::; ystcla 01 gnll;ing, v1lh tw o ('Ir rhrc:e s tockill& rales, \-..-i tl. 
both [nctors un iCot-m for al! as soci.:l tion!';. under ev.lluati on . Thu s an [lss(lcl.:ttioll whi,h 
function .::; best under conth1uollS gr~ 7.ing: nI.::!)' be eV.11ualCd usinS ser'le furm uf ro tationa l f,razin~; 

sys tem or vice- vers<I. If this oecurs. le is likcly thdt che associ.:!cion ",i11 be lIn~tab1c. 
l:'!~pecial1)' iJt higher stocking rates, lea cling to an unclto:r- cstil11ati<,n of it~ po tential. lt 
could easily be discarded due to 1011 prodl1ctivity and/or l¡lel< of s tabiJley. 

Anotht!r maj or limit ntioo is the rigidity of lliü: typ e of C\'llluatioll. Tt do €:; not 
rec:ognize Lhe dyn ~,mics of the vasturc and th~ ecosy5tCi.! in \"hich it is bcini~ C!vGlh:atccl. an d 
can easily lcad to erroneoll s conclu¡:;ions bccause of t h e- cut\rula ti vc (>f f~cts of pcriod !; oE 
sub-optimal managcroent. Thus, a 81118112 ~e\lcre drour,ht period ~.;ith a low vrc>bnoiJity of 
OCCUl'rencc roay unduly affe.ct the OtlCCO!'IP. of a lon g - term f,razing td"l, as a resllll' oE the 
terurorary over-g1."ezing of ",hat might otlwp.¡lse h ElvC! be lZ'n sorne of the b~~t l:rea .. mcnt 
c('lr,)ninations. rhe residu."l l effccts o( this one p~riod o( st rcs 5 could 1c."l d to ser10us 
under~ 6t1m¡¡tion oí the potencial of che associa cion. So,,·e f:pecies ¿¡r e much mor e susccl-'tih lc 
to 1I1is-m,lnagcment than others, and che effcc.ts of p c riods oí stress Ci'ln be irreve-rr;jblc or 
persist for many year5 in pastures for mcd by les s rCflil) cnt spec1es. 

Put ¿¡nd t ake designs . This mct.:hodolo!;y 1s used to est imate the pr(luuct:1on pot(:llti.al of 
pactul'cs uncier one or more constant gr2zinr; pr"c!'>sures \\'iehn uc l'egarn [or spl:ci e s b.lLHICe aml 
pcrsistence. lt r"equirf:s intensivp. rnan3¡;erncllt which i5 us u all)' flOt l'clevólnt to conUl'l (;: J"{_ia l 
pasture mana gement. 

WORKING IJYPOT1IESES 
As ~ basis for che dcvelopmen t of alterna te mc thodo l ogy che fo 110\>' )1Ig hypo theses have 

been [ ormu!d ted: 
l. Hana gcllIcn t requirements may be di fferen t fer dif fe rcmt as soc i<1tioos in Cl given 

ecosystem. 
2. 1\ r.i.ven 8!';.sociacion ma y rcquf l-c rlif ft'rent lIlaoagcl'lenc in dif(cr:C ll t CC r):;)'~tems. 

3. Crazing se1ectivit:y i8 the fUIH.:tion of many fnctors, includill f; f,r.Jzine 5)'s t cm , <l nl3j01' 

compone nc of man ngelllf' Jlt wM eh stronc1y af fect !'>pecie s; balan ce in Ll0st t'rOpiCill 
pastures. 

l •• Contillu(.>u~ graziog lIsually favors the legumc wni l e cleh'rT.cd cr<'t ;.: inc f a vors the ~rass 

in ~ost tropical aS50cja t 1ons . 
5. The cUect of tran,pling on pastures, i5 minor cm srnln\IT<ll1y s tnb}(' so:U!;: if ;:.dequ ate 

cov er i~ maintained. 

TIIE PRO POSA!. 
11.: is propo~cd that cach ilssociation be m;¡nagecl in ¡¡ OexJhle Dla nllcr . Stod, in¿; (,¡tes ;\I)rI 

Bl'ó'iZing sy slelllS are adju st cd depen ding on t\-.IO pn"turc PO (1I111cL{'l.'s: 1. rhe sco cld.llí~ ra le is 
;¡djustcd \.¡hell grn:d ng prc!:'SUl.'e ba~ctl on (:.n~e n fo'ra s" 011 Off ¡¡O l r0Dchcs ~dcClt:c1 li.olts (c.e. , J 
ami 6 kg OH/ l OO kg livcwei.ght/dély). Wh<' 1l rhe pa l;.cure rc."lclH~ s cir.!.t: 1 lhllt.. tht· ~t:ocld ng r..-Ite 
\o,Ii 11 be a djustcd to m<l)ntain the gr.:¡;.:ing prcssutc wi rhin eh", Pl'C-C BlClh]:\shc(i r;mgc. 2. The 
grazins sy5tcm Hi11 be ndjus lcd \"hen the l c [;ume conCCnt re;'\chcr; !'>c1 ectC'd lj¡nit s (c.r •. , 1~, nnu 
~IOi. leeulnc in ~r('en fori'ltiO' 011 of(cr). h1hcn th e p;:¡s ru;:: c (cachc!: lhr> \lpr Cl' li lilí L, tite ¡'es t 
p('riod is inCTl!cl SC() ; wlt e n lC!!U 1He pCl'cent rc;")chcs che 1 (l\,C¡ l.iHüt, lhc l'~st per i.,}C] i5 t'cdllccd . 
TI_e rang cs of forar.c 0 11 oreer and botDI)1c"J C'(.>¡'¡PO:, ' CH1n ;11-(> r cL,U \'cly beoad. rh(: r c (nre 
Rdjust mcnts in s tockinB rale!'> ünd CJ.'D/.i.llg sys rcm.s wi ll be infJ'cljucnt, antl i,~ PLlctiu' , llJ;]y 

(01)' be SC.1.sonc'll. It is imp ort c'lnt to nole tlt¡lt tll1.:: prop0scu systcllI (Ir lIlélllil5c.fl1C'nt js ml1ch 1C5 S 
intensivc: thRn thnt requ'ireu Eer put antl take tl(' ;,is n~. The m;:¡n<l~elllc I1L r(:spon !',;cf: rc.quircu ,lrt? 
prescllted :.chematica.l1y in FiGure l. The f.j(;ld dcsi g\l beillg uncd M~ .1 tes t oC tld s 
nl:thndology in (;ariraagu:l flntl in the Grcr~Qrjo r.o nd.,r I':xpcril _l~'n l Scat.:1on oC CEI'LI\C 1l(." IL' 
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f ig.l. A schemati c r<:prcsentation of the ma
nagernen t required t o mai nta i n reust a!>soci",tíOl1S 
oí ad<'lj)ted tt"Opi c.::!.l crasses "nd legumes ...... ithin 
lhe eoad mannger,1er.r " cnve lope". 
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1. " 

Fig .2. A Cield de$ i cn Cor Ddva ncc d 
cvaluatioll of associatians uno er grrr;'.illS . 
Animo l s graz e Al ::l n d A

2 
nltern.1tely. SnlilJ 1 

plot s (l .... n) \.ithin eac h paddock cont ai n 
audlti onal ecotyre s o í one of the spccics in 
associa tion. 

Barrola ndj,a, Bahia, nradl , i5 shoW'n in Figure 2. In the basic desigo, eCich nssociatjon i s 
pl anted in one paddock in each r¡,-pUcate. The paddock s houlrl be laq~e enoug h t o c"rr)' at 
lt:as t t\.o animals , Size \"ill depcnd on 8s sociatlon and ecosystCf'l. In Barroland1a il nd 
Cariruaf;:ua. cach paddock is 0.7 5 ha \>'ith t ..... o replicatcs [or a toté!:l of 1 .5 ha per f!.S~;oc1."I t ion . 
Jn CaTimagua, each paddock is divided and a grazing grOllp (beginning vich thrE'e animal s) wi11 
altern,He betwccn the t\,'O divisíons in each repli cate. The ínitial s toc\cinc; rate ,,1111 be 
approx im<ltely t\W an11':'1<'11 units/ha (four reccntly \.¡ c.nned calves). L<u:ser paddocks and more 
animals could be us cd t o obtain great er precis ioH ir reSources \,'cre aVRilab le. 

The measurCPlcnt s tO be takel, ar e: botanieal compo s ition élnd avai l abi lit)' of &rccn forage 
as l\n .imals enter eaeh division, at least t '''o time ~ durine c..ach SC<lson, a nd periodi c animal 
weicht gains . A recC'rd of all aspects of managem~n t 1.s req.dred to calculate <lnimal gra:dng 
clays .:Ion ilve rap,e s t ocking rate ( nulilbe r o C animals a nd a nima l units derived from liveH<:!icht 
gain dat a). 11. t·ecord oí c lima tic and biotic events s hould be maintained in ordct, to cocrrllate 
these da ta \.¡ith 80imll l performance , the pe rfot'mance oí e.3ch association, And tlle Tr.¿lIla gemC'nt 
req\l1r ed t o maintain the b.:l.s1c p~::;tur e para nlc ters Hithin p re -est3blishe d 11mits . 

POTENTIAL ADVPJ:TACES OF TIIE PROPOSt:D m:TIIODOLOGY 
l. The man3gerne-nt proposc d recof,nizes the dynDmic s , hot h 1011g- and s hor t-t e rm. o f ¡he 

dif fercnt pastures under trial as weU as the diffc rences betu('ell associ.ltions in an}' & i v~n 

ecosy!:tcm. 2. The s)'s tem 1 s se lf-ad j ust ing . ref:.ponding co feedback fron pa stut: es under tr.inl 
in the Corm of change s io basic pastu re pnralJletet·s. 3 . le 15 similar to commerc i ... l sy st,~rus, 

which Are fl(: xible to assurp. adequate an i ma l prod uction consis tcnt with acceptilble persist cnce 
and bal.'u 'Ice of t he as s oeiation. 4. Flexible l1Janagemcnt requires the clcfinition of " ~ood 
mana temcnt" oí asso cia l ions in practical terms, l.e .• in terms of observahle pastu re 
parameters , thus should be valid fOl· conrnercia l produc.t ion systems as \,·ell. ÁS el consequcncc, 
the informa tion should be oi irnmed 1ate value in the transfc:r o f tec hno lof,)' 5 . The 
metho r.1 010gy 1s e[ficient in terms o f l and , animals, time <lnd personnel in ~ etcrl1liniog the 
germpl¡:¡sm use fuI f or a particular ecos)'stem, .i t s man;l(;croent r equ ircment s . ap- pr.oxim:llc 
po t entia l , s labilit y and pcrsistence. 6 . Flexib1y m3H<lgcd tda l s should b e less ínf1.ueneed by 
season ill :md random clima tic and bi o ti c stresse s and ranuom land variation than rie id)' 
Iftél oi1ged tdals. Thercfore, the result!> ,He expeeted to providc a better b~!::is for temporal 
aod spiltlal extrilpolation oí germplasm <l nd I{l¡)nagemcnt rec ommc nd at ions \"itllin en eC05ystcm. 
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