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Ccnt 1'<11 and Sou th America - Apri 1 9 to Hay 9, 1983 

CUt:-lYT! ~Ie:dco - (April 10-16, 1983) 

1 participated in th\! "Breeding of Sorghum" \oIorkf;hop sponsored oy lNTSORHIL, 
lCHlSAT! Clnd INII\ and prc~sentcd d paper entitled "Laboratory scrcening tech
niqucs for <lluminllffi toxicity in sorghum" in a cooperntive presentation \'>'1th 
Dr. Lynn Gourley (INTSOIUHL sorghml hreeder LIt: IHssissippi State no\o1 located 
at ClAT) and !{onny Duncnn (sorghum breeder nt the Unlv. of Georgia). During 
Illy stay at C11::·1YT, I vb j ted :1I1cl cnn:,ulted \.:1 th m::lnY of the Lel tin American 
scientists i1rt('nciinl~ tllf' \-lOrkshp on [iubjects of .'\J toxic:l.ty ,HId acid soil 
tolerance, screening fficthods, salt toleranc0, nnc! Ininerai 01emcnt deficien
cies in sorghulll. Color prints of slides that I had sent Dr. Vartan 
Guiragossion on mineral e]('mcnt deficiency/excess symptoms on sorghum leaves 
wcre difiplnyecl {lnd I \-}as ilskcd many questions about these nnd had requests 
for copies of slides by a number of sci~ntists. I set out 20 reprints each 
of two arti~les on Al toxicity screening und mineral element studics which 
were taken 2nd additional copies were requested. 

I delivered 1 kg lIEDTA to Dr. Eva Villegas, CU1HYT sdentiGt, who scrcenr. 
various plants for tolerance to Al toxicity using the hematoxylin method. 
The lnst d'ly of the \Vorb;)wp Dr. Villcg[\s gave a dcmonstr::ltlon for her 
t;creening Tne:thod [or /\1 toxicity nne! We' «(;0Ilr1c.y, Duncans and Clark) ~;::lf~nt 

about t\o}o hours in di.scllfwion \o}iLh Dr. ViJ.ll~ga::; on similarities and differ
ences of method~; used and sOllie of the results obtained. An evening \...:1S 

spent discus~;lng the stCltll·-of-thr~-(ll·t methodology for grololing sorghum in 
nutrient solut"ions with l)r. Jose Hn Vi11<1rren5 (Ria Bravo, Hc)~ico) \o.'ho had 
encountered problems il~ his system, notably Fe deficiency. 

Lolu.ios~::xp('rim('nt Stnti.on np.nr Chol~:teca, Honclt.!Eas - (April 17-20, 1983) 

I nccomponicd Drs. Lynn GOtlrlc/ and Henry Pitn' (elltolllologi.st at Hississippi 
State Univ.) UJ Hondllrils to coll(~ct insc:cU; and to oh~;crvc sorghum research 
plots of the HHf',ltlll;! pro)',r:~l:l in sout.hern Hondu(as. \':0. \'isi tCll and consulted 
\>'1.th Dr. Dan l'l\!ck('I1~;t()C'k (U;TSOIU·lIL /;orghlll:: l)rec~der located at Choluteca, 
Honduras), 1-1r. Ri;:',obcrt:l Nobsco, ilnd HI", .luna Benito Gucunra (Honduran 
sorgllum f;cielll-!stS), :llld :.;<1\0,' tll(~ir sorghum plou; with thc v.::nious lines and 
hybrids belng :;tuJied. Three separate trips \.J~re IHade to the plots to oL
serve result~" Dudnr. (llle trip, nnlY W,)l"I1lS \·}cre collected to be sent to the 
U.S. [or fllrLlit.·r :,tlldy at Hifi:;is:;ippi St::te. 

DurJng one (1:Iy of this visi t, three of us nccompnnied Dr. J~nthleen DcHnlt 
ancl lIer t\o}o <Is[iistants (Allyn \·,'dght:(i(!l und Lucinda deOliv.1) to the villages 
of El Tubr, P~drC'rlto, ~l1ld Paplon to :l.ntervi~~\o} Lllni.lics lllld to observe the 
use and cu1 ture o[ sori~llun: i.n the l\ol1durn,!1 co,Hital plnins arc.:l. We f)[\\o} 

mnJcrjUo (lwt.lve sorghum) grlJ\oJ11 for rorngl~ :IUc! B<J\.J lImo1 the people u:.;ed sor
ghum in thei.r C'atilll~ patterns (Illh~,·d \Jit:h m:lizc or unc:l alone in tortillas), 
and dir,clIf:S\!d cxtel1fii.\'ely tll\.! \IS\.' lIf GOrgll\l1ll ,md the C\lutOI1l[; of the Honduran 
people \dth DI'. IJdJnlt. SUght Fe (~d'ici('ncil!!; '\Vl~re noted on some ~orgh\lm 

genotypes. 
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Discussions were Ileid with National gesource Program officials in 
TC8ucigalpa and with Mr. DeCastro (a banker for the National Resources 
Program and father of a Honduran gradunte student Hi.th Dr. Pitre) about the 
sorghum progrnm in 1I0ndurns. 

CIAT, Colomhia - (April 21-26, 1983) 

Accompanied by Drs. Gourley and Pitre, I traveled to CIAT (Cali), Colombia 
where I' 'Ired fad.1ities, saw field plots, and consulted \lith numerous 
CIAT , s. Our first visit with Dr. Douglas Liang, Director of: Crops 
Rese;1 :In, rice, and cassava), I~ho oriented us Hith research at CIAT, 
disCUL de of the problems of concern, and pointed out: the need for 
sorghum research in Colombin. He made suggestions of several scientists 
whom we should visit and discuss various concepts about acid soil problems 
and the adaptation and improvement of crops to these soils. 

Extensive discussion were held with Drs. Jose G. Salinas (soil scientist and 
one of the leaders of the tropical pastures research program), E. Pulver 
(rice breeder, ~orking on Al toxicity problems), R. Howeler (cassava mineral 
nutritionist), E. Sieverding (microrrhyzae scientist), and Dr. Lynn Gourley 
(INTSORMIL sorghum breeder). Discussions included screening methods for Al 
nnd Mn toxicity tolerance, mineral cfficiency uptake and une, acid soil 
nutritional problems, mineral element analysis methodology, microrrhyzae 
functions nnd re.lationsh.i.ps to Al toxicity nnd nutrient efficiency, sorghum 
breeding anu improvcment to acid soils l sor.ghum culture and cropping 
systems, nnd various ocher topics related to mineral nutrition of plants and 
plant adgptation to acid soil conditions. I also interviewed and discussed 
and potential of Ms. Larisa Galvcz coming to Nebraska as a graduate student 
under INTSORMIL to study Al and Mn toxicity problems. Ms. Galvez is pre
sently a biologist at CIAT. 

Mr. Ertc Owen (soil scientist located at Villavicencio) and Dr. Fernando 
Arbolendo-Rivera (Director of the National Maize and Sorghum Research Pro
gram located nt Palmira) from ICA (Colombian National Agricultural Research 
Program) mct '.... iCh Dr. Gourley and myself at CIAT and discussed programs of 
sorghum researcll. rCA appeared very interested in cooperating in sorghum 
rese3rch with INTSORHIL and Dr. Gourley plans to follow up on this. Mr. 
OWCII would like to test Dr. Gourley's gcrmplasm ar his site on the Llanos. 
Nr. OHell also nccomp':lllied Dr. Gourl(~y to his plots at Sandendar de 
Quilichoa. During the Mexico meetings we visited with Dr. Manuel Torregroza 
(Head of Agronomy, lCA, I~ogata) and he expres~ed intere:st in cooperati"Yc 
r.orghum rct:c3rch prog!."ums. Dr. Torrcnr()~a intended to me'et with us at CIAT, 
hut was unable to do HO Dnd sent Dr. Arbolendo-Rivcra Dnd Mr. Owen. 

One day of our visit was s'pcnt seeing field plots of Dr. Gourley and other 
scientists at Sandendar de QuiHcho.:l on the Al toxic soils, and observing 
cultural practices and fanling systems on hillsides wl1l:re maize is 1101'1 gi."OIVO 
extensivcly. Too much Hme had bc'en added to Dr. Gourley' 5 low lime plots 
nnd it was difficult to distinguish differences among genotypes for toler
ance to Al ncicl soil toxicity. He \~(!re unable to see the plotG in the 
Llnmas (Caril1lilgO.:l) because oJ: the dl.s tanc(!, timl~, and expense thnt '",ould 
lli1vC Iwen involved. \ 
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13efore we left C1AT, \"0 vi:.ited with Drs. J. Nichol (Director General of 
C1AT) and Dougli1s Liang about our i'nprcssions of research programs and Hhat 
might be accomplished 111 cooperative! endeavors bct\oleen C11\.1' find INTSORHIL. 

Inf,tituto Agronomico, C<l1:lr.!...l.':H;, Bradl - (April 27-30, 1983) 

He (Gourley, Clark, Pitt·c) \-Ier\.: hosted by former r,raduate students from 
Nebraska (Drs. l'eJro (lnl~ Angela FurbnJ, pl.1nt physiologists) and 
Mississippi Slale (Drs. Candida Bastos, sorghum and sugarcane breeder and 
now Director of Industrial Crops, and Atavio Tes8elli, soyhr':lIl breeder) who 
introduced us to nwny scientists and shm"ed us to fncili.tics Dt the Insti 
tute. Each of tl,cse sci~ntists are conducting research related to acid soil 
problems. Ext~nsive time was spent with Drs. Angela and Pedro Furlan! since 
botll orc miner~l nutrition srienLists and discus:.ions were held on many 
aspects of tIle acid soil problems, nutrition effic~encies, and problems 
common to mineral nutrition. 

We \"ere introduced iniU.ally to and met with the Director of the Instltute, 
Dr. Nelson Sabino. Dr. Gourley and I npent time consulting with other 
maize/wheat bn'cders, plant: physiolo1;:1 sts, and soil scientists. The maize 
group consisted of Drs. Luis Eugenio Miranda, Luis Torres de Miranda, and 
Edvardo S:l'.,!~zilki; the Hlw;1t group of Drs. Corl08 Eduardo Camargo, Soluno' 
Rodriques, and Genesco Gervl1lini; other plant physiologists Here Drs. Gndino 
Cleaote Batnglia, Jose !{011lanO C.:1110, and I{utter ll!roce; and one of the soil 
fertility scieutlsls \·ldS Dr. n8rw..Il."do van Rn.ij. "le had two days of con
tinuous discuf,;,ions :ll1d rcvie\dng prohlems of mutual interef;t, and tried to 
assess the major problems of acid soils and the adaptation of plants to 
these conditl ons. Throughou t, the discussions wi th mos t of the Brad Uian 
scientists were along tI,e avenue of high inputs and high production prac
tices. SCiClltists most actIve in screening, identifying, and \-Iorking in the 
mineral nu~ritionul rcscarc}1 were Drs. Angela and Pedro Furlani Dnd Carlos 
Edu.:1rdo C;lmiHi',O. Some very good research is being conducted by these scien
scientistr.. 

Hr. 1,,111r!l'1l1lf) Carlle.iro Lc,J.te (plDnt r,lthnlogist) met us and shOlvcd Uf, some 
of the fanning systems <U~ \,'e trnvel.lcd to SeteL:1gons from l3elo lIod.zonte. 
,~C' met fin,l \,,1 tll Dr!;. Rohert Scho1ffC'rt <In(1 Gonco11o E. dcFranca and their 
fami lies. After mcetinr, !~ome of our close scicllttst friends, we met with 
Dr. Holand V.~n,·nv~;ky, Dirvclot' of the Research Center, rind clisclIsscd the 
sor!~hllm progr;1\'1~; of both I~razil and the U.S. Dr. Vencovf>ky has heen very 
illLeL"~!;tcd ill ]r\TSO~::HL f,-,~· (1 lon(~ t!l:lC and \wl1lkrcu \-:hy L:0opcrativc 
n~iH~a)'ch pIUr,r.:llIs 11,1.1 110\: he:cn Ldt:iatccl. He 11ll!J.cnted thnt corrcsrondcnec 
had been \-lritlr~ll l~;\r]icr to Invitl~ suc.h, but apparently brcLlkdo\-ms 1I:.IU 
occurred or Llw c.HllIilt.e \o)il:; not appropriate. '~l! explained that conditions 
\"cn.~ ('hang1n;; '1!1l1 (:l)o(l('r<ll:lv(' tiorgllllu 1'('1>c;\l:ch nmoJ ':':PPc<1red feasible. It 
W;\S !]llr,g('stl~d I.h:lt alll)Lh(~I· lettl'r})(' \olrittl'l1 to INTSORHIL inv1.ting thr.'1ll to 
invl.·stigat:p C'ooper;ltivc 1'(":(!<Irch 1.11 t.he liorglHlI:J programs o[ l:nSORIHL and 
EJoIIIl~,\PA. It '1;\:: furtllcl' Fliggef:teci th:lt Dr. GOllrll'y ,mel I meet w:lt:h Dr. J. 
H. Pompeu l'\(:l1\orLl, Cltil.~f or Inl:('rnal:lonal CI)OI)(~riltive Assad.ations of
 
1':1'1111\1\1'1\, during Ollr I\rasJlia V1Bl\: bter in the week.
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He visited and diflclIssed reslIlts of lnboratcry and field pIotr; of Drs. 
Schaffert, franca) and Ricardo Magnavaca (maize breeder). We saw various 
sorghum material:. being developed for ~rO\,'th on the Ccrrado Gllils and some 
of the problems involved with these soils. \~c fl[1\ol severe N, Zn, and ~Ig 

ddicienci£!s on sorghum plant.s. On the second day 1,lr. Renato Borgonovic 
(soq;hum breeder) and Ilr. Antonio Buhia (flail scientist) met \dth us and 
discussions \,Ien~ held on sorr.hm1 aclaptat.ion and improvement research anel 
strategy for production on the acid !;oils. The afternoon of the second day, 
each of us (Gorley, Pitre, and Clark) presented a 2.0-30 r.linute t:>eminal' on 
ollr rcse::n-ch programs ancl ahout pt"obletl1S common to both countries. The 
seminar was prd[iced by Dr. Gom"ley shO'.dng slider. on the INTSORHIL program, 
its objectives, ~nd the various projects. 

He concluded our vJsH to Cl'~l'>IS with [lnother mceting with Dr. Vencovsky and 
cuoperative rrscarch was further rermphasized between INTSOR~IL and EMBRAPA. 
A lettcr inviting Dr. Lcng to Br.Jz:U to discuss cooperative research 
programs Has mentioned i1S having been \Hitten. 

Cerrad.9-l~(>~,eareh (,l1ter (ePAC), Plannltina, 13razil - (Hay 5-8,1983) 

Dr. Pitre departed for t:hc U.S. [lnd Dr. Gourley and I continued to Brasilia 
where \;le were lIlet by Dr. Derrick TholO<ls (CI/\T scientist statloncd at the 
Ccrraclo Center for tropical pa~ture research) and taken to the center [or 
discu~;sion~, \;lHh Drs. Thoma!;) ilater CUltto and K. \)<lle Ritchey (soil scien
t.ists). The::;e ~;cj0ntif,ts have hl~C'll actively enr;l1gcd in acid .3oil adaptation 
of plants to Brazillia,) acid soils. Dr. Ritchcy':, research has bf'cn con
cerned p[ulicul:trly \-lith ell as a nutrient and in getting deeper root r,roHLh~ 

since Cn appearn to he !'lore HIlIi,tinl~ tlliln Al to:deity in many subsoils. 
Extensive dlscu~;sions ·.,'ere hele! w1th Dr. Timothy \';a1'ner, Hr. Lui,z J. Castelo 
Branco Carvalho (pl<lnt pllys1.oloi~ists), and Hr. Carlos R. Spehar (soybean 
breeder) concl~rn('d \'lith Ca nutri tion, Al toxicity, deep root penetration, 
and \'late, n'1.1tlons of plants. He l::ade a speci<11 trip to the fleld to see 
the effects of ncle!ed P 011 the extensive root system of Andronogon gaV<1nllS 
var. bisqual;lul:ltlls (a tropical p<1sture p,rClss). T\olO-year-olcf-c;'tablishcd 
plants onacJl(-s-olls plots \olith addQd P il'1d lillie (8 ycars previous) had a 
conti,mlous Illat of root~~ that did not stop even at the 2-mctcr depth. I'l<mts 
gruw:'l un [;1t0!; \"i ;JWUL. ,:ddcrl P '.V(·(Q Ilot as e::tcnd.vc .JS \;lith adJed p) but 
more l'xtenf:ivc than liiOSt o::hcr plant~; grOl,'n on thio soiL The extensive 
roots r.ould p,lrt i ally c}:l'Ltin ,,'hy thifl plant had not responded to many cle
men t applica t j OilS and lwcl such eood drOlll,;ht tolcrancl'. 

nr. GOUrll~Y <lnd I Illet \-,lith Dr. J. N. Pompeu llctllodn, Chief of InternaU.onnl 
Cooperative i\:;::cci<Jtjon~~ 0f F~,mRAP,!I" :In his \)1"il,;j1.1.1 office. Ill' wa:, ant.iOl1s 
ror a coofll.'r;ll'i ve' rc~r;c:arch pnn;ram hL·t\JCen ltJ'J'S(lICHL <11le1 E;·ifli\i\P/\ to bl.! coor·
dfn<ltcd through tIll' Corn ;IItel Sorghlll:1 RCf,carch C(,:1ter (CNPl-lS) at Sete Lngoao. 
Nany fndtful [lr(';lS o[ r<!f,C:lrch could he conducted in viJrio\ts urea" of 
Bradl, c!;pecl:illy in thr dl"yet" llo1-thc';lSt (Bid1iil) reL~ion. 

13rt.'l'dl.llg and f;d"ctJOIl of "eld ::01.1 t.olerant ll'!;llI.lc'S h;lV(' h-'en r,onls of Dr. 
l'I;Hi~ lIuttoll (rl'cenl'ly el:1j),ll')'I'c! at lhl~ (Pill: cent('r and pt"(!viL'llsly \-:i.th CIAT 
for 5 year,,) [111.:1 c:on:,.ldc' 1'., bL' Ul1W \':;l~; :,Jlcnt I·llth hjt:l dl::r.U!.il:ing hjn 
rc'flC'arch. ])1'. ella:; P. C,'1:Jl:lrgll (fll'et! tl'ChIlOlof',II;t for Hllll,:\I'A seed fOllnua
tion) tried to [;1)0\... w; tlw sc(·d fac.1..Utie:; at tlw GCl'l:lp1.1Gl1l !{csollrcc Centr'r, 
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but was unable to rlo so becausc of it being Saturday end no one was avail 
II bl e to ShO'd the fae i li t fes. VII riOllS aspec tG of seed technology problems, 
conccrns, and succe:i"es \,:ere discuss(·d. 

Dr. Gourley and I parted at ManOliS; he returned to CIAT, and me to Nebraska. 

Considerable fnterest: \,'iHi notL"'d by research organizations for sorghum 
resenrch on adaptatton, ilnd ililprovcii,011t", and for n better ullderstnndi.ng of 
the constrainu; and probh'r:Js for plnl1t grmvth on ncid soiln. CIAT already 
has a cOOpcl°:1tive sorghum program Ilncl(~nvay \>lith I:rrSORIHL, and EHllRAPA 
(Br..:1:dJ) and lCA (Colol!:bia) apPc<.H(!d anxiou!.; for pnrticipnt:l.on. CIAT 
ar'pe~r('d ple;l~;I'd '..J.i.th t)H~ l·(forts uncle in thls ilr~':l nnd HC1'e vcry coopera
tive in Dr. r.ourlcy's prc;;::l"1. Ilt', Gourley's ri~og!:'nm \>1.:15 making gaud pro
gress and c:oulc1 progrc!,;s even better nnd more effectively if someone could 
perform the :;c)"eening re.:l'<lrc:h GO Dr. Gourley could spend his time nt plant 
brcc'c1ing jn~:t(';}d of havlng to n~train hi.nH>elf in lalnernl nutrition, ~nd hav
i ng to conduct hoth of t\wse phascr; of the sorghum improvement progr,ll11. 
Scicnt1sts in both Colombia and lir;l;:il Iwve expertise GO that good progress 
should be nJ3dc if Coopcl-at1vc INTsorCHL rencnrch programs arc iniUated. 
~lnny El-IB)\Al'A ilnd leA scientist[; h.1.vC had consirler;Jblc experience ,,:ith fjOr
ghum, huL tb~ l'xperti,;c th;lt could be prOVider] hy IJrl'SOIUIIL \·lOuld be invD.lu
able to the pl"C)gress and dcvelopllient of sorr,hulll research in these countries. 
Good researc.h capabilities c.xir;tcd at: each of the C010lObinn nnd Brazil locu
tions \w vl!;itecl) i1l1e1 thl~~.;e coulJ provido strung h~n;es for good prCJgrnl1ls to 
cnhnr~c:c~ s~)rghl1l!l production on l1l.1ny or the acid Goils of South /\\Iwrlc.:l and 
other parl!.~ of the world. 

During o\lr (11 iicussionr;) mnny scient:! Hts requested reprints or articles on 
rcse;-:rch b(~ing conducted. Several requests for coples of color slides on 
mineral clel~wnU; defi.cie\1cy/exccf;s symptoms on fiorp,hllm leaves were: mnde. 
Vi.sual and/or \,ritten l:l:llc'r!als for better unc1I!l:standinr, i'roblem~, and tech" 
nf.ques Wl~rc r('qlleGtc~d at each locati.on ind1 cating a need for these IIwterials 
being uvaJlnblc to ~ci~nti.sts. Oral presentations and discussions were 
good, but dnC.111:·!(·ntntion or \vritten 111..1teria]s for f;cienti.sts to follQ',v \.,.ere 
pnrticlllarly nc.·(·derl. 


