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1. Rpecies ~election 

1.1 ~ackr:round 

In 1QR3, four oifferent re~ional experiments were est:thlished in 
different 'P;mflm;mifln eC01>vstems ,,,i.th the ohiecti.ve of ohservi.np: the 
adapt ion of :t nllmber of ~enotvpes (40-60) of forflp"e r:rasses and 
legumes. Classified flS Type A experiments, these studies hnve served 
as a means of mflkin~ :tn initial selection nf species in the ecosystems 
where they were establish~d near J~s ~Antos, r.alabacito, and ~ona. 

Los Santos is characterized hy n hin-h ormwht potentinl and Cfllabacito 
and Sona hy Reid, infertile soils. An experiment ,,,hich WaS plflnted 
near Chepo, in eastern Panama, failed flnd is heinp" reestflblished. 

1.2 Prop:ress 

After the first yeRr of observations and a complete cycle of rainy/dry 
seRsons, the best ~ermplasm will he evalunted in an R~ronnmic study 
(Type B) in Sl ~jido neflr Tns Sflntos. Thirtv-three ecotypes of 
p-rasses ann lep:llmes will he eVClllIRted nt the site. Land prepflration 
for this experiment i.s nOl,T IInnerway. 

~n fldrlitinnfll benefit of these experiments has been to show the 
penerfll neeo for findinp ~ermplRsm fldanted to other ecosYstems of 
'P;=tn;\lTIa. T1r. Arrel i.s assisti.np: TllT\P livestock specifllists in 
estflhlishin~ othpr Type A eX~Ariments i.n othpr ecosystems. 0ne of 
these ,,,ill he ept<lhlb;hed in r:l Coco nenr PenonnlTle, in Code Province. 
This areR j.s chRracterized hy flci.d, i.nfertile soils I.,ith a 4-5 month 
dry peri.od. The ot.h~r will he loc.qteo i.n \renfl de Ollehro, an area 
that repn~sents a Very Hllmid 'l'ropicnl RRi.nforest ecosystem similar 
to the AtlRntic CORst rep ion of 'PRnama. 'The permnlRslTl h.qs heen 
selected for the~e expp.riments ,qno thev are cur['(-~ntlv heinp 
est,qbl i.shed. 

A totRl of 25 ecotypes of ~rnchiari.a resul tp.o on t.he r.IIRlflca Research 
Farm fro~ the initial plantinp: of 41 ecotvpes from r.I~T. These will 
be evaluated in variolls ecosYstems of P;lI1ama ,,,i.th observations 
planned on: r,ener:tl aonptation, prodllcti.nn, ann tolerance to Neoplamia spn. 
the severe Rrachiaria pest. '''hich hilS heen ref)orteo in sev"ral locations 
in P;milma. The selected sites include: r.hcno in t.he ~a!1tern Re~ion, 

Calabrtcito in the r.entral Rep"ion, anri r.ual:lc:t ;mn the r.hiriqlll rc'lrm 
in the '.,'estern Rer;ion. 1...1nd hrls hepn flren:ln~d anri plrtntinp: will 
bepin in the ne,1r future. 

Ninetv-two ecotvpes of panicum snp. rtrp beinr planted in Jiffy pots
 
for later transpl;mt to the field. 11les~ ,,,ill he ev,1luRtecl initially
 



for ap-ronomic characteristics on the r.ualaca ReseArr.h Farm. There 
have been p;ermination problems l ... ith this seed lot hOl...eVp.r, and the 
final number of ecotypes will likely he less than 92. Land has been 
prepared and the seedin~ is heinp; plAnned. 

·\n ev"luat ion of 200 ecotvpes of l.euC.1ena spp. has heen estAhl ishp.d 
in collahorati.on I... i.th th(> Nation:ll Ardcultllral Tnstitute (INA) in 
Divisa. The plAnts have heen propAp;ated in plastic bAp;s And are 
readv for transplAnt to the field. The site hAS heen selected Rnd 
the land is heinp; prepared for this exneri~ent. 

"'ed to Fi.nrl improved p;ennniasm hAS also extended t.o the Chiriqui 
1ds (ahove 1,000 tneters) where dairy farminp: predominates. An 
lent has heen established in collahoration with Dr. r.askell to 

"Ilate r,rass and lep;u~e p;ermplasm for adaptation to zones of medium 
temperAture (23-2So C.) and hip:h rainfall 04000 mm. annually). 
r.ermplasm ohtainp.d from the TJSD-\ plant r..ermplasm Lrtboratory WAS 
estAblished recently and this will ultimately he comnlemented with 
additional p;ermplasrn fro"l other sOllrces. 

1.3 Future plans 

The selection process for forAp:e species i.s one thrtt starts wi.th a 
larp;e nllmher of ecotypes and ends wit.h relati.velv few thnt shol'" pood 
adantation and production potential. the hetter ecotvpes from these 
experiments will he evahlAted under "flecific conditions of agronomic 
manap;ernent such as c\ltti.np; freC1l1ency, fertilization, etc. These 
ap;ronoPli.c (1'yfle R) experilllents serve as a hasis for selection for 
the lype r, r.razi.nrr Trials which involve :mim.qls. Finally, the best 
speci.es are evaluated economicallv aR p'lrt of cO"l!llercial production 
systems Itnder differep'". mAn.:tp-ement practices <md these t.rials are 
termeri lype n. Fu: \ . plans inc1llcle evalllati.ons of lype ", ~, r" and 
0, for each ecosvstL. and finally rletp.rmirlinrr the hest adapted snecies. 

2. ~p.ed Production 

2.1 ~ackp;round 

In 1983, a numher f)f for<1p-e species l ... ere est.'lhl ished at r.ual.qca for 
seed product ion. Existinr: p:lrcels of nrachiaria h\1midicola 
B. decllmbens, and "ncleopop;on p.;avanus at the Chiri.qu i Partn !lnr! 
C:llahacito are also beinr. Ilsed forseed production. All of th(~se 
species producer! seed !lnd a. total of 1.9 ton of crude, unprocessed 
seed of gro1sses .qnd lep;utnps was harvested. 

2.2 Pror:ress 

lOlAP is c0nvinccd that seed production is an imflortant factor in the 
promotion of 11 new forap-p. snecies. Qith this in mind and based on 
last year's exp"r ie nce, TOT A,r has incre.1serl the amoun t of area under 
seed production to indude: 10.0 ha. of A. ~ayanus at the r,hiriqlli 
Farm, 2.0 ha. at r,<1IR.hacito, 2.n ha. at Tons Santos and 10.n ha. at 
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Rio It::lto. 'nlere ~r~,~ nlso 5.0 h~. :)f R. rlecllnlhens at r.ualaca in 
adeHtion to the areas est.::lhl ishee'! last year. T:H~ lanel has heen prepared 
at th\'! G,liriqui l~~rm for A. p;Ay;:mus ane! this plantin~ will he mane 
noon. The n. cleCl1lnhens est.1hlished at r.ualacil ls heinr: m;:m.1r;ed for 
h1.rvest Clt t!1P. enn of' ,Tune. 

tn ae'!niti.on to t.he sepe'! pro(lu~tion work, t.·.10 ~y'peri,,,nnts on ctltt.inr 
and fertilizil!'ion of A. p:avanus and !(unzu are planned. tt i.s hoped 
th,<t t the se e xrJe r il'len t 5 C ctn he P. s t 1. h1i ~~ h cd i.n ~.11 p:u s to A S i.rtlil rlr 
experiment th'lt \.Ji11 also include n. de~lIIn'l(~ns .qne! ~. p'ui,<tnenr.i.s 
has heen prop.... ~ec1 for Rio Hato on a filrm rpcentlv riven to InT-\p hy 
the Ministry of Ar;ric\llt\lre. 

3. M:ronomy 

An ap:ronol'1ic expp.ri'1ent h"s hi'!~n est.,hl ished at r.alahacito to study 
the response of A. p:ayAnus ilnd S. cqpitata to various levels of 
P, Mg, K, and S. - !1uri.nr, the estAhl ishment perioe'!, P showecl the 
grcate:;t effect. hilt definitive result:> I ... ill not. he ohtriined until the 
end of the yerlr. 

A similar experiment will he estahlished in th~ next fel... wer:ks itt the 
Chiriq\li rar~ l-lith R. hmnidicola. <\n existinr: pasture on an T.nceptisol 
soil will he> \lsed. -This speci(~s hEls sllm-m rrevious persi.stence problems 
at this site and this is helieved to he relrlted to fertility prohlems. 

Since 1qA2 it hriS heen plrlnned to est~hlish Tvpe G ~ncl n experi~ents 

at. r.1I.1lac~ \o,Lth loc'll ,~ermnl i1sm :md r;T \T !~ermpl.. sTll. ~?neC5 were huilt 
anrl some treAtments were started in 10R3. So~e ch~nres hava heen mAde 
i.n the Tvpe r; e:<r)('~ri!'ll~nt ~<ls~d on th(~ r'~:;lll ts or thp clifferent Type A 
experiments. T"ll::lns Are un(len"'A'" to estahl ish and eV,111late spacies sllch 
as 11. dvctionallr'l, ~. p:lli..<tnensis 1311 :m<1 184, r.entrosema macrocarnum, 
ancl-~. C<lpitl~: 1 'r,~pLr:.'\ 'rheI'nr.ll1s1.on of the5p. forrlp-e lef"ume speciesI. 

will-enlrirr:e the stllcly heyond the ecotv!1~s of Tropici11 !(U:1ZlI orir::in:\lly 
pL1'lned to nth2r p.qu-llly promisinl'" species. "Tvpe n experiment i.s also 
planned for r;.ll."lhaeLto. Th·~ speei ..~s .1SSncLltLons to) he eva]lI::tted include: 

-\. r.:lv.qnus ... s. capitata 'r,apicri' 
H. rllFa -+­ S. c~nit~tR 'r.apic<I' 
A. rav,qnu'1 + :;. ~n.:msi.s 13'1 hnd/or' 184)-n. d"VctI'"Onell r a ... p. nhaseoloid~s (I{lIdZlI) 
11. h Uln L-! ieo 1it -+- ;:.-: ph3S,~O] nioles 

i\n alternate rr.'\zlnr: m.'\I1<1p;Cfllp.nt \o1tll he U8(><) '.,lith 211 deWS ()f. ~r.1ztnp: 

and 211 of n~st. Stockil1;! rate wi.ll he 2 animals/ha. in t.he t"Clinv season 
;tnd 1.3 anim"lr./ha. in the rlry se"Slln. 'i"'h,~ dllr'ltill:l of th,~ exper~1\p.nt 

will he two v?itrs. 

It is worth notinl"'" th~t thp. species have h(>en selected bi1sed on reslll ts
 
[ro1\ the first '!~ilr's Rcr.inr\.11 "vpe .\ exncri.·:tents. Th~ Ilhs~r"'t.illn3
 



from those ex,.eri.ments and other ohservntinns of CIAT in si.milnr 
ecosystems provicied the hasis for the treatment selection. The land 
site chosen for this experiment is being prepared and it is hoped to 
illLI,.ate t.he experiment our;.nrr the present rainy c~lcJ.e HI!..: initiate 
grazing in DeceMber of this Year. 

Plans have heen finalb:eci for a Type C experiment in collnhoration 
with the-\p,:rono"'lY FAculty in Chir.iqlll. nur.;nfl: lClR2 the r.'.1culty cnnoucted 
a Type ~ experi'llent i.n col1Ahor.ntion '..Ji.th f'.:l:\T and An initial p:ermplasm 
selection wns ffincie. This r,roup of selected germplasm h!ls heen compleMented 
hv aciciitinn!ll selecti.nns haseci on exneriments conr1ucteci hy lnl\p cluring 
1ClR2. The experiment '.... ill he conclucted on lntisol soils '.Jhich are 
characteristic of a l<lrr:e aren of e<lstern Chiriqui Province. The 
treatments (species) include:. 

A. p:avanus + f). c!loitata 'Capica'
 
IT. rufa + ~. capit~ta 'r.apicn;
 
1;. gav:mus + s. gllianensis 1R4 (and/or 136)
 
B. dictyonellra + P. phaseoloides (Kudzu) 
R. hUlnidicola + P:- phaseoloicles 

In this cnse, a rotational pr~zinr, mana~ement will be useo with 
seven days r:razin~ ano 35 days of rest. The stockin~ rate will 
be threp animals/ha. (1.25, ~.O, and 2.5 animal units/ha.). The 
lanci has been prepared anel '.Jork is unrlerwny to est.1bl ish the 
experil~nt. Ihere is con3ider~hle interest in this experi~ent in the 
Faculty of\pronomv Clnd 1". IIS i n[1 i.t for stlloent thpses it '.Jill he 
possible to p:nther :1 cOT\sider:l')le amount of data. Part of the seeci 
has aln~nc1y nrrivecl and the rest i~ :lrrivi.np- soon from cr,'!. 

nne nf the Most serious nrn l 'l'?ms in tropicnl pasture manap-e!'lent is 
weec1 cont.rol; incluoi.nr: bco'1,11f',"'f ~\l,:rh"ceotts ano \o1000V \.Jeeos ns well 
as grasses. The weeo como lex ch~n~es from one sLte to another nnel some 
weeds ,qre CJllite res i.stent to 1" rnei i.t i on.11 cnntrol m~thocls. A nll~'1her 

of ' ....eed contrnl exr>erbll~nts h,'we heen oesi.r:neo ;mo thev i.nclllde the 
followinp.; : 

1) control of r;hlltnico (r;l.Irrtte lla nmp.ricana) nnd 
Varnblanca (r;,qseari:l ;;witensl.s) with herhp.ci.des 
apnlied to the stem anc1 leaves. 

2) Cont.rol of r;,1he7.ona rrass (?"nicum viqfntttm) 
with foliar herhecide application. 

:5) Control of '....eeds ollri.nr: ler"III'le establ ishlllCnt 
with pre- "no post-emerr:ent h~rhecic1es. 

These experim(~nts '.Jill he conducten at the r:II:l1,qca r.'nrm ano in the 
area of ffilgaba. These experiments will he initiatec1 in the next few 
weeks. 

i 
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Dr. ,\reel ,.,:lS invited bv the ~ithf,onian Tropical Research Insti.tute 
(~TRI) in early ~1ay to provide a\Ivic0. :It ll.qrro Golor.'"\do 1slmlt] i.n the 
Gnnal Zone. The ~Tln is lookin~ for altern<ltive~ to the ecosystem 
destruction in the ':H'l~,' antI fOl" ~rnsi.nn control po~"ihiliti.~s to avoic1 
thp i.ncrp'.1Si.TW s~dirnent"l.i"n "f the r.anrll. 

Dr. Ar~el pres~nted R ntAn to the ST~l that involves the est.qblishment 
of th~ forn~e RneciHs rldaptec1 to ponr soils to control erosion. The 
pl"n incllldes some ~r:lchirlri.a snecies an~ a fl~'" lef'\lM·~s. 1"....0 co~crci..l1 
ecotvpl~S of' qr:tc~1LlrLl ilUI:li.cli.col.l :md H. cleC\I·l1~p.ns \oli.ll he nl;mtec1 on 
a l.'lrp:e scale to provic1e seed to proclucers in thp. Shol't term. T,% 
hecl'1res of '\lIdZII ·"ill. ;llso h~ esl.1hJished to inithllv serve as a 
Protein Rnnk and after nT'f~ yeCir to he tllrnec1 into the soil rtnc1 rln 
annual crop (Maize or ric,~) ·.,ill h"! p;r·:r....n for 1r:lin. This last alternative 
could serve as a rotrltinn nf p;u:;ture and r:r.,in crop to redllce the 
destruction of tropi.cal "orests fnr rrain crop pro:'lllct Lon. The S'j'R1 
is planni.ne; to implement Dr. ArfSel's sUr'p'estions in thl'! near future. 



Dr. f>l:lrk naskcll, r,enernl A~ronomist 

1. Maize and Dry nean Research--Caisan Area 

1.1 Hackground 

The resenrch pror,ram in the Caisan area is directed toward the a1-ronomic 
prohlems of maize and dry heans, the principle crops in the area. In 
the case Of dry heans, studies were i.nitinted durin1- the 1<)~3 ~rOloJing 
season to try to better understand the dry he~n needs of nitrogen and 
phosphorus fertilizer. Previous st\ldies h;we incliC.1ted little need 
for fertilizer hy naize or nry beans in the area, hut it is possible 
that the hirh r,qinf.qll ann hif'"h phosphorus-Fixinrr "nrlept soils ,,,hich 
characterize the area have interferred ~1ith a clenr response. 

1.2 Progress 

statistical analvsis of the 1qR3 dry hean data is cnntinuin1- with the 
assist;mce of Im::\p,s Riometd.cs 'lnit. The current sYstem of data 
analysts which utilizes a central processin~ \IT~it at the contrnlaria 
offices is very cumhersolT\e. It ~s necessnrv t~ edit the data usi.nr' 
termi.nals in IT1T.·\P's offices in Panama City and m,qintain a connecti.on 
with the mainfra"\e unit located sev~rrll hlocks away. The system is 
frequently out of service for one re.'lson or other and thus, data 
editinp; ann nn,qlvsis i.s slmoJ and difficult. There is considerrthle 
interest I ..d.thin t.he Riometrics 'Jnit and disCllssions are underw,qy 
to develop an in-house cap.qhility 'oJi.th some of the rr>centlv <lvai1.1hlp 
microcom[mter hllrrl~1are anrl soft'oJAre packarres. This l.]ollld he a cnnsiderahle 
improvement over the current svstpm and at p~rhaDs little if anv <ldded 
cost. An effort sh01l1d al so he mane to provi.rle si.l'li 11r capahility in 
the Rer,ional offices in Santiar,o and David. 

Dr. r.askell is continllinp; to ,.mrk loJith In1 \1> researcher "1if!uel Acosta 
to analyze the dry hean experimental res\llts and plan experiments for 
the cominr plantinp, senson in October. Preliminary observations of 
the hean data ~athered from last season ~ndicates a response to nitrof!en 
and phor:;phorus that is some'.oJh"t variahle hetween the three different 
experim,:>ntnl sites b\lt qllite profitahle on t\.70 sites. nean r.rnin 
yield incre~ses in response to nitropen application \IP to 100kgs. ha.-1 

and this response is enhrtnced hv the application nf SOkf'". p. ha.- 1 • 
-\pproximntelv /. rJuintals hrt.- 1 of h'?ans wOlllo he reqllired to supply 
these Fert i 1 izer leve 1s, hut the response on nne farm I ... nr:; seven 
quintals anc'l on ,'1 seconc1 was r,reatp.r than 15 CJllint,11es. Gurrent 
hean prices i.n the area nre ~47.50/~lIintal. The third fArm showed 
a l'1uch more variahle i:esnonse to Ferti.lb:ati.on pp.rhaps bec.,\Ise of 
rreater weeo CO''1pctit.i.on nnd more disease problems. The eX"et n.1ture 
0': thl~ f~r.li.li.7.'~~· t'I~:P(Jr:;f~ awaits more complete statistic.,l analysis 
and it will also he imrOl"tant to repeat these exn~ri'1ents in the 
coninr rrowinr seasoll. 

Dr. nrl,skell Vil1itpd the f1.enn Prorram at r,T\T in C:,li, 'r-olomhia in 
ellrly Hay to discuss the possihilities of futllre collahorntiv~ work 



,,,ith th::lt. prorram. Af: a result of meeti.nfff: held durinr; that. visit 
it ,...as rlecided that Dr. Aart Von :Schonhoven, thp. head of the nean 
Program, ,.;i 11 visit Panfll'ln in Septp.mher to clif:cUSS further rest'!arch 
work ",ith nnw researchers and Dr. r.askell. 

In the CC1SP. of utaize, several experiments ,,,ere nlanted in Caisan 
dllri.n[' late !·lilr~h and early April and data collection is underway 
on these experiments. Research on maize is also cnncentratin~ on the 
response of the principle criollo maize varietv, Caisan, to nitcoren 
and phosphorus fertilizat.ion. o\clclitionallv, other experlTllents unrlerwaY 
in r.Aisan are investi(!atin~ the productivity of t.he principle maize 
hyhrid and open-pollinatp.d varieties 1rown in Pana~a to different 
plantine.: clensities at non-limitin1 ferti.lity levels. The results 
of these experiments ",ill not only provirle inFormation on the optimal 
plflnt denf:i.ty for these v.1rieties hilt also ['ive an i.nclication of the 
biolor:ical potential producti.vitv of these varieties i.n the Caisan 
environment. 

Tk. Randy (iaur.;ler, an entClmolor:ist from Rutf!ers l1niversity visited 
P;ll1fl"la in l."lte ~'arch to nSsess tre prohl em of ,,,hite rrllh (Phvllophaga spp.) 
infp.station in maize ancl heans in the C."lisan area. Dr. (iauFler also 
presented a seminar on tht'! control of insects with paraf:itic nematodes 
to the r.:ntomolory DepartMent at. the llniversitv of T'anama. 'Yhite ['rul,s 
are n mnior prClhlem thrn11rhotlt 'Panama nne1 in t.he rest of Central America 
as welL D11r i nr; lIr. r.mwler's visi.t, planf: I,'ere made for a series of 
studip.s to invp.stir;ate thp. lise of s11ch hiolof"ic,'1l control ap:ents as 
Milky Spore Disease and pnrasitic nematodef: to control whitp. gruhs 
in the Cnis~n area. Samples tak~n frOM fArmer's fields durinr Dr. 
r,aup:lcr's visit in(licate the nresence of a nati"e Hilkv Spore disease 
in the white P'rllhs i.n t.he area. <\lthOllr:h the n;'lti.ve disease is not 
virulent enollf'.h to control the poplll nt i.oll at present, it offers promise 
for the use of Hilky Sporp. as A control Ap:ent in the Area. Parasitic 
nemntodes may also he a notentLl11v valuahlp. hiolorricnl control ap:ent 
hut lit.tle i.s re,"llly knOlm ahout t.he nAtllre of 1.7hite ~ruhf: renerAlly 
in the nreA or the specific potentinl o~thesp. control flpents. 

tDlAr entnrnolopist Ileana nro e is workinr: with ~'T18 resident entomolop:ist 
Phillip Shannon to cont.inue rl~Clrinr collected '''hite rrll l1s in the 
lahoratory to more thorol1hr:ly understAnd the taxono:'1v And ecology of 
the "'hite f'ruh slwci.P.S in tl1{' ~re;l. Tlr. r.askell, Dr. r.mWler, Inr,. nroce, 
anrl Tn ... Shannon nre clevclnpinr: a rese,lrch proprnm in hinlor:icnl 
contTnl of ,.]hitt~ rrllhs and an effort if: lInderway to locatt'! additional 
financinr for the project. 

1.3 r.'1lture rlnns 

rutllre activiti.(>s in th(> CAisan ,,,ill center around thp. collection of 

datn fro!'1 the M"ize l:.'·periments ;md cont.inued analvsis of tne rlry 
henn data. 01 anninr: will also herin ~:;oon Fnr the rlrv hean experiments 
to he pl"ntecl i.n nctoher. 

A s:l.Mpl inr prorr.lm to determine the ext.ent and natllt'e nf I.,hite rruh
 
infestation in the areas of Cnisan and Rio ~erp.no is planned for early
 
July.
 



2. Onion Resenrch- Cerro Punta and Roqllete 

2.1 Rack~round 

PAnama normally produces onions durinr the period fi:"om mid-Fehruary 
to early ~1rty ea~h ye.'lr hut importAtion of onions is quite hirh the 
rest of the year hecnuse onions CAnnot he stored lonper thRn two to 
three months under Panal'lani;m concHtions. The resnrtrch foclIs for 
onions is directed toward two primary areas; the .'ll"'ronolTlic prohlems 
associated loJi.th onion production dllri.nr: the rrli.nv season nnd systems 
for onion dryinr: to enhance storar:e life. 

?.2 Prop:re5s 

\5 a pRrt o~ the resenrch in onion dryin~, a prototype solar-heated 
onion drier has heen constructed on R collnhoratinr farm in Rambito, 
one of the principle onion production nreRS of Pana~a. A second trial 
of the onion dder WRS conducted in early April. The onions placed 
inside appeared to dry at R reasonahle pace ~lt there were considerahle 
problems associnted with the startinr of the I"'enerator on a repular 
basis to provide for adequ.'ltinr ventinp: of the hllmidified air. 
The col1Rhorrttinr: f,qrmer is un<thle to p:uanmtee daily st.artin,," of the 
generrttor .'It present, so a trial is planned for later in ~lne which 
will utilize lnl\p personnel to start and maint<tin the r,ener<ttor and 
hygrothermo~raphs inside Rnd outside the drier to follow the diurnal 
temperrttllre and relative hllmioity flllctllations. It is importrtnt to 
try to quantify the actual dryinp: pOloJer of the current drier desiF;n. 
An effort is also undenoJav to desi~n a ventil<ttion pOloJer sYstem which 
require!-> less frequent attention. 

Onion nr:ronomic experiments loJere pI anted wi.th the hep:inninp- of the 
rainy seilson in r.erro Puntn nnd I10quete in mid-},Iay. nne expe riment 
whi~h i.s curn'!ntly IInoer\o,'ay Hill evnluate the development of 16 
commerciill and exppri~ental onion vnrieties over four separate 
plantinr: dates, one month rtpart. A new arronomic researcher wns named 
to the onion prop::rnm hy lnl<\p in eRrly N~rch. The ne", experiments 
whi~h ar-p. IInderwa" loJi 1 J scrvp ns nn excp.ll ent in-service tr" ini.nr: 
onnortunitv for him "nn his rtssistance loJill en,qhle lJr. r.nskell to 
cordi.nate a wi.der l'anp:e of experiments. rile loJork i.n I1oq\lete is a 
recent rtdd it ion to thp on ion resp',qrrh prof'"[";VT\ .which wns sllP:r:estec! hy 
I nT\P's r.rops ~e!->p.nrch nirectornte nire~tor. Dr.. Ale innclro Fcrrer. 
This rtctivity wi.1 J util i.7.p. periodic visit!-> hv Dr. r.askell to the area 
to oversee. experimp.nt.s conouct.ed hv rtprono~ists from the I10quete 
Horticultural r..ooperrtt.ivp. on thp. frtrm of oni.on {frower, Roclril"'o Mareiacq. 
This will a1101,' the :lcrumulntion of importnnt rp.!->p.nr~h c1nt<l on onions 
for the Boquete area evpn thourh TT1r V' does not formerly have a 
research prorr~m in the nrea. 

OtheL' onion af'"ronomic experilTlents loJhich <lrc underway in Cerro Punta 
will eVlllunte the effectiv~ness of several com'1p.rci:l1 funr:icides on 
rainy season oni.ons and the relAtive value of different seedbed 
manarp."l~nt. practices for enhancin~1 rniny season onion product;""n. 



The funp:icicle experl''1ent ,-ras pl:mted on Hay 23 anci iR ~erminatin~ 

rea~onnhly l-rell despite some soil compaction clue to hi~h rainf.all. 
1'he treatments inclllile an untreated control nnel weekly apnlications 
of the follOl.dnr cnm!'1p.rc tal fun~icic1es: 

1. Dithane W~5 

2. nithnne ~ naconil 
3. ~ithane • nifolat~n 

4. Dithane ~ Renlate 

Data will be collecteil on disease inr.ic1ence and pl.:mt development 
in the seedbed and after tr~n~plantinv.. 

The seedbed manarement experiment is desip.ned to 2valuate potential 
improvements in seedherl management practice anci includes the 
followin~ treatments: 

1. Untreated control 
2. ~oil drench of orthocirle (captan) ~ furadan lOG at planting 
3. Basamid (dazomet) soil c1isinfection 
4. Plastic roof ~ orthocine/furadan 
5. Plastic roof + Rasamid. 

Data will be collected o~ disease incidence and plant development in 
the seedbed and final vield after transplant. 

2.3 r.'tlture Plans 

tUtur~ :'lctiviti.p.s ",ill include the conrdinatin!'-"" of the plantinr of. 
plann(~c1 l~Xpp.ri.lI1p.nts in r;erro Punta and nocl'lete anel the collection of 
data from thnse experiments anel expp ri!1lE'nts alreac1v unc1erway. 

3. nther \ctivities
• 

Rutp:ers soil sci.entists nr. Tor.-lell lJoup:las anci Dr. Harry Notto 
visited P;mama ,Tune 3 to .Tune 10, lqR4. The primarv purnose of their 
visit was threefold: 

a) to fllrther elahorate a collaborative research pro,iect 
with Inr\p soil scientists on the nature of aluminum in 
P~namanian aciel soilS, 

b) to invp.stir;ate future collaborative resp."lrch efforts 
in clay mineralop;y anil micromorpholoffy to ain TnT~p,s 

soil classification anil lI1appinp: pror:rnm, and 

c) to collect soil samples to he used as nart 'faster's 
thesis of IDIAP reserlrcher <\1fonso Sinrh who is currently 
wor~inr on an M.Sc. dep:rp.e in ~oil r;he!'1istry under Dr. 
~ht.to at ~lItr:ers. 

nr. 'htto had visiteil PanalTla in late lQq2 to ~valllate :mnlvticnl 
procedllrp.s anel i.n strlllT1!~nt;lt ion n~~c1R in InT \P 's laborrltnries in r.ivisa 
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and r.ualaca. This visit also allowed Dr. ~btto a chance to follovrup 
on recommendations which he had made for the lahoratory in Divisa 
and to see the recent instrument adcHtions to the lahoratory. 
Alfonso ~inp:h ~-lill have prim,try responsahi lity for the soils 
lahoratorv when he returns to Panama. 

The vlsit '-las extremely fruitful in that all three ohiectives were 
accomplished ann the b-lO soils researchers also hnn an opportunity 
to interact ,-lith Dr. 'fanrique and Dr. r.a::;kell over research underway 
in Panama. They also had an opnortunitv to vi::;it m;}.nv of the 
renresentative soils across Panama with InT~p soils researchers Dr. 
Jor~e .Jonas, In~. ~enjamin Name, ann In~. Sant;}.nnp.r Jaramillo. 



Durinp.; two ,,,e,'ks in April, Or. Hanri.Cl'le visited (;1P and CTAT 
headquarters :J.t Lil'1il, P?ru ilncl Cal i, Col o'llhi.'l , resp(~ctiv(~ly. "':'hc 
trip to e1r was a imerl to rl~vip.w currf'nt', research on potato performance 
in tropical Iml1ancl conditions. ·\rr·:mr:ementfl ,,,ere I'I.-vle wHh Dr. 
;':-,,,inr; frn1l (;orrlt~ 11 Tlniv<>!":~i.::y .111.1 r.TP's seen uni.t to ohtnin in-vitro 
materials of six American cultivars. Or. Hanrique penwnnlly hrouP:ht 
th·~s(~ tn..1.teri'lls r-r\1~11 P'~rll and h'ln-k~r1 to I'1T·\P for Illultiplieation in 
(;en-o Punta. SlIch nlant materials ,,,ill he userl for field exneriments 
int.ended to pal id.lte Cllrr.~nt notatn p'ro t.lth mooels. 0\3 it W-1S stated 
in Dr. M;tnri(1\II~'s ,,,ork nlan, the ovp.rall ohiective of crop simulation 
shIrl ies in n.'1n.1.rn'l is to takA ,1dvnnta;:re of :vlv..mces in COHlplll:er 
technolop:v and crop simulat inn stllrlies to nreo iet perform;mce of 
local cr0ps unrler differpnt environ1l~ntal condi.t:ions. 

At I~T \T, ,l)r.. ··11n .. iql1;~ ~l\'~L ·.... ith sp.v\?ral st.aff memhers of the cassava 
research prorram. The ohjective of this trip was to review recant 
developm.~nts on res,:: .• rch oir~ctecl to alleviate soil constraints for 
cassava prodllction in tropic:.\l areas. n.qrticlIlarlv impn~s:'1i.ve was 
th,: r~sl~'l.rch conductl~rj in (;1A'f on nutritional requirements for cassava, 
soil acirlity anll Al toxicity rclnted prnhle~s, ~n~ an on~oin~ 

j)ror;ram on ~creeninp. cassava cllltiv:lrs ,,,ith relative toler:lnce to 
1m" availahle p. ~C'lllse hoth (;olo'llhirl 'lnl] 'P"n,,·'1.'1 ha'le snils ·."it~ 

similnr cnn~tr,ints, there is a notential likelihnoo that research 
finoinp-s ;It r.1:\T can h(~ rto;wted to T)o1ll:l!'Ia cnnditions. 

Dr. ~hnri.qlle i.niti.:lt~d fie.ld resenrch aimed to allevi..t.e soil constraints 
for cnssava proOllctinn in acto infertile soils of Pnn:l~a. Two experiments 
with caSS:lV'l were estnblisherl in late ~hy at the nCll re:'1earch farm 
:'1t:ltton. ";'h.~ fi.rs t: exneri.:·I\:"!nt i.nv()],,~d t~? :~rO'."th of ten loc.tl cultiv:lrs 
a hif'h Al s,t\lr'!t.i.nn 1Jl.t:isol. The aim waS to fi.nd r.enotvpes efficient 
in IItilizinp: nutrir~nts fro,ll hj.~h percent -\l s.,tllr"t.i.nn soils. The 
ulti1l1,tte 0:0;11 'vollld he> to have n nool of cnSS-1va cultivnrs c"n-1hl~ of 
p-rm-linp: s\lcressflll]v in ~(Ii.1s '_I!1erp. ,.pp1ic.ltinn nF o::oil ami~no'nents 

;ll·lV nnt I,? fe.t:'1i.hl0.. 1'h,,~ !F'cnnd e~:j)~ri.~nt nn t.h~ Sn!11e soil involved 
the npplic"tinn of lime rate:'1 to rerlllce Al s.,t;,ratinn t.o., level 
th:lt C:lSf;nVl viclns \.lOlIlc1 h? p.cnnl)tniClllv feasihle. To :'1l1p'1ort data 
collection Oil thpsp i.lli.t;'11 eXJ1l'Y-irne.nt.s, th? soil prof-i,Ie wns 
throllr:hl J' r1?.:;c~"i.h,.~,i :-III\! :'1i\mphd. 8.1il s.'1m!"ll~s were sent to 1DT-\P's 
lahoratnry for nhvsicochelllic:ll ;malvses. "INeal'h,~r st..ltion is b\?illp; 
est.lhl ishl~d n2'1l' tlw cxperi.mental plots. Sal;n" r'ldi.ation, rninfall, 
temperat.ure ;\Ill! relative himiditv I"ill h~ T·l~cordp.o nn a (l.li.lv bnsi.s. 
::;0il:~ r\n,l ernn d.lt.'1 ~ath?d.lIr: ;.d.ll ill~lude periodic soil and nl;ynt 
tissuc :'1<lml)linr:s rtnd n~coroinr: of phcnoloric!ll ew~nts. The ov~r"ll 

objpctive i~ t.o c'.)lll'ct ,)r!~ani.7.p.n i.nfoPI:ltinn th:'\t ,,,0111.1 help to 
internret caS:'1;yva pprformance. 

(;ontinuinr: ·.... it.h res!~.• rch nn th? RnTlchlll;'\rk s,)i.1,:; ,) F n<1n il '11 <1 , an 
out 1 i.ne of .1 Sp<ln i"h/r.:nl~l ish techn ic.,l hull et in on lano capabilities 
on the Renchm.'1rk :'10 i.l:'1 of Pannma '''as pre[1,' n~d. Th is hill 1e t in wi 11 
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flllllllllArize soilfl, Hcnth0.r nncl crop cl.1tfl of eflch nenchmark soil as well 
as prediction of crop r~sponse at cliffer~nt levpls of soil amendments. 
Li.t.erature resl~.'1rch of previo113 '...ork clone nn soils :md crops as well as 
weather data collection are in pror:r~ss. Tn May, soil I)roriles of 
four additional R~nchmark soils (Rio q;ll:o, <\p:II:FhJlce, 1...1 \1~3a :m,] 
ncu) h<-lv'~ hep.n :~e!;crihClrl ."in:) smllp1ed. Soil sflmflll~s will be sent to the 
USDA Laboratory in Lincoln, ?>\ebr;}ska For phvsi.cal anrl chemical 
characterization. 

m". :·bnrique or~1.ni7.p.d ~ field cl.W on techniques for soil :;ampling 
and soil profile description for clflssificflti.on purposes. ';"he 

oh.iective of this field day ~"'flS to contin\ll~ lJith l.hl~ effort of 
disseminatin~ Soil Taxonomy flS a basic tool for soil survey studies. 
The field day was concluctecl CIt the C;;"\1 ahacito :;O~rm ~t:ltion with the 
assist.1.n~e of ~·Ir • .Taramillo. '.tJst >nD.\ irrip:.1.tion enp.'ineers and a 
few IDI'\P staff attend~d t!d.s nrolt\ day. 



Dr. \1 fredo Sf'rrann , Animal Reproduction ~pec ial i~t 

nuri.n~ his initial three month r~.'d.dence in P:In·1lna City, T1r. Serr:tno 
familiarizen himself ,... ith t.b~ inVPRtiV:ltion nro.i(~ctH of TnTAl'. In 
adilition, he made numerous visits to the Centrrll Provinces in order 
to establish prioritie~ for his wnrk olano 

In the "7<tstern ~er.ion (r.hCllO), he ;lnCllyzed t.hp. current prohlemR founel 
in dual ournORe cRttle and orranized two technolo~ical tr~nsfer 

meeHnp;s. 

The Recnnc1 ,.;eek in Apri.l, the Animal Prorlucti.nn C'pecialist took up 
residence in ~antiar.o where he ini.tiated his work with soecial 
emphasis 0:\ the Central Provinces. 

1. Diap;nosis nf anel Prevention of DiseaseR wit.h the Greatest 
Ec~nnmical Impnrtance. 

1.1 Rackp;rmmel 

The dairy, beef anc1 dual purpose heros are charact.erizeo bv low 
productivity. 1,0\01 pronuctivity V;tl\WR are the re~m1t nf 101-1 

reproductive efficiency whi.ch, in its turn, leaos to the Sl;Hlp:hter 
of cm"s anc1 nrecludes tlh~ i!'lprov(~l'lent of c.1ttle in Pan.lma. very 
little infor:nation and Rt.ltistics exi~t on the reproductive oiRorders 
and t.he callses of the slalll"hter of COl.]S in ');mal'la's sl;l\If1hterhouses. 

1.2 Prop-ress 

Dr. Serrano initiated a research project wit.h the collaboration of 
the Anim:ll :le;dt.h Pror-r.1m of >.!InA. The rrind.ple oh;ectivc of this 
investip;<ltion is to st:uov the causes anci effects of infertility in 
cattle i.n t.r.i> ·\zucro Penninsllla. 

The strater,y for thi.s investir,ation was mooifieo olle to the lack of 
necessary resources and hecause i.t. \"ClS cnnsi.dered more timely to 
initiate invp.sti,;ations at tlw level of th~ slaup:hterhnllse i.n orner 
to study: 

1) inciclents .1nd r:ll1ses whi~h ll'ad to the> S1'1\lr'hter of cows 
CClp:l.hl~ of rcprm!uctionj 

2) identification of repror1u~tive diso,"clers and infec:~ious 

ciise.1Sp.s. 

To d.qte, thf> con\l)iled informatinn h"s resulted more interesti.nrr th,111 
expected. Statistically, it \.,"s dis~nven~c1 th,lt th~ aver;lf1e nut'lher 
of ani.mals slnu[1htereo annually i.n the S.lntiap'o slaurrhterhmlse is 



44,064 U1inistrv or 1J1~all:h 191?-'B). r.rn:'1 r.his tnt'll, fin annual aver.ap.:e 
of 14,551 CO\..]s are sl:l\whtereci, r.enrp.sp.nti.nf1 thir.ty-thrcp. p(!r.ccnt 
of t·.h~ tol:al nUT'llicr of ani.mals s1 :llwhtereci. Ninety percent of the 
sl.1ur:hterecl CO'... S CO''1es from t~p. Provinc~s of "er.'1,fllfiS, 1.os S:mtos find 
Coc Ie. 

An.1lvzinfl: such infnrm:ltion, one must .1S~ various ClUp.flttons. 13 the 
.'l.nnual slaur:hter. of 14,551 cm1S in the Aztlcro Pennins\llaiufltifiable? 
'.7ith the indi;;cri.minate slfluf'hter of ani.:nfils, hOI,,] C.1n a reprociuction 
program nr.o~rcs;;? Ann how c~n on~ increase calvi.n!': rates, reo1flcement 
rates and other parrtmeters? 

Relo,... i.s nn~s~nted a tahlf~ \,1; th th? ini.tial results corresponrHnr: to 
301 out of the 2,non cases to 'he stlJrlied. The['l~after fo11O\./s the 
nn.11'lsi:, of coll(~cterl samples awl the irlentification of nrohlem farms. 

Nn. ~-\s r.:S 

qepron\lctiv;~ tr1ct;; sl:lldicl) .501 

1. Pregnant cows 218 

Prc~nancics of 15-90 davs 110 50.4 
Pr~e;n:mcips of 91-180 <lavs 5(j 25.6 
Prer:nancies of more than tAl days 52 23.8 

2. Non-prernant cnws ~3 

~on-f1rer-:nant norl'.1:l1 51 61.4 
Non-prer:na:lt abnormal 32 38.6 

r.ranulnr v.'1f1initis 90 30.0 
~atharral var:initis 4 l.j 
t\bnorITl:ll ce rvix 8 2.j 
Cervicitis 3 1.0 
~etritis 12 4.0 
Pio"1etra 3 1.0 
Atrophic ovnries 4 1.3 
Hvpoplasi~ ov.1ril~s 3 1.0 
St.1tic nv",ri.(~s 16 5.(, 
Ovaries ',Ii.th ~r.q·.... i.n1, 

f 0 1 1 i c 1e s (P1, 2 ) AO 26.5 
pollicle cyst:; 3 1.0 
Luteal cysts 3 1.0 
t1~ r s L; I: ,~n:::y () r r;Orptl5 ttl tellm 22 7.} 
S;d pirq~itis 4 l.j 
'!d:n-,i:'ted r.~t'lS 2 
nt':",~rs 12 
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AnRlyzin~ the inform~tinn in the ahove chnrt, we can see thAt 72.4 
percent of the cows slau~htered in the ~antiaro slau~hterhouse were 
fertile anc1 ,,,ere prer;nant. In ot.her terms, 10,50 0 fetuses are 
slaup;htered annually, drastically affpctinp; the replacement rate 
and animal hreedinr pror:rAms in the central Provinces. 

The more com~on ciisorders which affect cow Fertility nre apparently 
related to ovarian inactivity. This is very common in the presence 
of ovarian follicles in different stapes of p:rowth as well as the 
persistency of the cornus luteum. 't'hese b.,ro deficiencies are very 
nossihly the result of inA~equate nutrition; lackinp: in enerp;y, minerals 
and protei.ns. 

A total of 2,000 cases will he studied. l.ahorntorv studips will be 
made on the collection of hlo0d, lIrine, secretion and tissue samples. 
Problem farms will he identified and an ew!l\lation of its system 0f 
manap;ement will he made. Once the causes which affect COl" reprodllctive 
efficiency in the Cent.rnl Provinces have heen identified, a preventive 
herd health pror:raTTl ",ill be formulated iointly \.Ti.th ~qnA and the 
Ninistry of Health. 

2. Galf Raisin?, on Dunl "Purpose Parms 

2.1 Rackrround 

G;,lf raisin,,: in t.he tropics has presented m:mv prohlp.llls c1ue to the 
different factors which affect p:rowth and ani~al health. The annual 
crtlf mortrtlity in "erill"'uas reaches 9.R flp.rcent \"hich is a little lllore 
than the national averap:e. Tn these Cilses, the calves c1ie as the 
result of a lack 0F proper manap:ement. and From limited nursing. 
StvIO!';;tnthes canitata is a lep:ume which hns been adapted to the soil::; 
of Calabacito, Inl\p's experimental Farm, and it hilS shown itself to 
he a verv promisin~ nutrient for calf raisinr. ni~itaria swazilandensis 
a p;rnss, well-knOlm by the cOllnt-ry's far1'llers, has been p,rmm 
sati.sfactorallvon r."lahacito. These two specieR lisen in rotAtion 
r,r:lzinr- provi.de a p:nnd alternati.vp. to i.lllprnve the calf raiRinr: and to 
control hip:h mortnlit.v. 

2.2 Prop-ress 

A projpct h;:,s heen c1esi.rned for calf r:llSJ.nf< on dl1:\1 p"rpose farms ,,,ith 
rotation 8ra~inp on past.llres of nir:itaris swazil.qnnensis and Stylosanthes 
capitata. A h;11 f hectare has heen selected fnr this study. It is located 
conti~uous to thP. h,lrn ttnd preprtr:ltinn of tht> S0tl h;ts alrf~r1c1v her:un. 
The trial wi.ll bep"in nnce the pasture has been eRtrthl ishec1 and once the 
new-horn c:llv~s are availahle. 

2.3 Pllture pl;:ms 

()nce the cnlf raisinp: studv has been est:lhlishec1, an alternative to 
early ,.,reanin~ find its effect on cow fertility ,,,ill he studi.ed. It 



is of great importance to investip~te an ~lternative ~ethod to iMprove 
the manar:emp.nt of the replacemp.ntR. The refllllts ohtai.neo from these 
studieR ,,,ill he applieci to C'ollahorntinr farms of IT11\P. 

3. Traininr; 

5.1 11.1C kr;r()lIn(~ and Prorre s s 

Conti.nllinr: '.,Ii.th the tr,1intnp, prop:ram initiated in thp. RClstern Rep;ion, 
t,·.,o events ,·.'en~ orr,,,mizp.d in the current trimeRter. TIll"' first of 
these ''''as Cl se~inar on the i.denti.fi.cation of renrodllctive disorders 
in c~ttle. The se~innr was p;iven in the SantiClPo slaup;hterhnuse Clnd 
ten professi.onals from pYJ:\P anci the \Iinistrv of He,11th assisted. 

The sE'concl trAini.np event HAS a workshop an herd reprociuctive 
effeciency with srH'ci<1l emphases on rel1roductive eVClluati.nn of bulls. 
The seminar was of a practic,ql natllre Clnd the trai_ni.np; '...as re:t'ized on 
the CAlabaeito farm Clnd in the I\'A-~nnA installations. Twelve 
professionals from UH\P, \!l r \, the "'inistrv of l1ealth, the Panama 
National RAnk and INA assisted. 

j.2 r;'J.ltllre plans 

To c:lrry out the trainin~ prop:r:lms planned, a viRit will be mClde to the 
experiMental station at (;u,qlilcCl and a workshop will he prop;ralTlned on 
the different ilRpeets of ''1anilp:e'11ent. If feasihle, a semiILar ilt the 
nCltional level will he orpnnizec1 and sn~cirtli~Ts in ani~:ll nutrition, 
man.1p:ement, p.qstures and animal health \·,ill he J.nvited. 

4. nthp.r '\ct i vi tieR 

The\nimal Production Specialist W:lS inviteci hv the director of InT\? 
to as~ist at a ~eetinr: in Pan,qmA City with nr. Lnrs-Rrik So~uist, on 
raoio imlTllInanalvRiR and itR apT)licr'tion to the inVl'fltip:ntion of 
reprorluctive disorders tn cattle. 

nr. Serrano also I1Articipatp.rl in <1 meetin~ in nana~a r:itv, orrAnizPd 
pV t.hp nirectnr of ITr.A. on cooper.1tive prniectfl i.n nni."1!11 he:tlth I,d.th 
special emphasis on renrodllctinn. Jlrore~sional~ From Nrr~\ ane! the 
ref!ional cooro inatorfl fro!'1 the TTr:<\ Hea 1t.h Pr0r'rmn ,q 1so .1ssisted. 

Dr. Serrano Assi.sted <It. I.hp Tenth t1l1.ern:ttior"ll Conrrress on Animal 
Reproducti.on ane! -\rtifi.cLll Inseminat.ion helel,qt. the Ilnivp.rsity 
of IllinoiR. lie prp.sented the rp.s\l1t.s of his invp.st i.f'ationfl of the 
criteria hy \,'hich to evalu.qte hull fertility ill thr- ~ent.r.1l ..\''1erlCnn 
IRthlTlus. 


