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I . I nt'tcrduitÜ1o - ..... ~~ .. ~.e: 0_. - , _ 

t":t~ 'report coveJ;"~ th;~ period August 1972 to Sept~mber 1975. during which 

\ ' , 
, I-~" fj..e:tt,:,ed, ãf:; soybean eeólogist in ' thE:' National Soybean Research Programo The 

bas~'c, objectives of the position within , the Prog'ram was to assist w1th the 

development of crop management t~çhqology and to traio rL's~arch personne1 in the 

disc;i:i>l':fne 'area. This repurt summarizes lhe activities deve]oped in an effect 

to satisfv the objectives of the po'Sition. 

II . ~~a~~ t he2oy~ean Ecology Program 

A first respo~slb1.lityof :the soybean team ~~~;. : t,p "',evaluate, on a national 
,) -'!-

LeveI, the status of 'soybean research at the be'gtn~ 'rii o,f the Program aod to 
:~. -:,-,. -
.' ~:~" ," 

prepare a suggested ,programof wot'k. To accompli'sllt thfs.most of the locations 

where 'soybeao research ~as being ,.conducted were 'f:isi:tecÍ. , Discussions with 

professional staffat-ea(ihS,ite, study' ,~f research' __ ~eport~ and publications and 
. " 

survey of production ,, "fields permitted es'tabli,shment. aí _8 c'ourse of ,actf.0n for 
', - ' . 

~ach member of thes'~xbeart teu. ' Thatestab1i's4~(r 'DY, -.fhe soybean';ecologist is 

describedbe1ow~ Ar-tfioúgh _ the'" adm:inistratio~ of 'tlié,Program changed supstantially 

during my te,nure as the teaDiecologis,t in B1;az:tl' , theprogram of wórk initiated . . :<~. 

in late 1972 was little altered and received adequate support. My progra~ 

ohjectives were: 

1. Train additional researchers to ~dapt/develop :,wybean management 

techno1ogy for Brazi lian cOhditions,. 
o ' 

rhe ~uUlber of agronomists avai1ab1e 
-r.-." . 

to conduct this research ,'was (and sti11 ishe~treme1y limited. Un1ess the 

number of trained peopI'e ' c.ou1d be tncrease..dr:.l..J.J .. t-t.J_~ of Iasting value cou1d 

be accomplished duriQ;g the, duration _o( t-he~g-~g:r;-~'. 

2. Determine the research priorities in the area of soybean ecology/crop 

,management and assist with planning of neceSsary research on a national 

, lev,e1. 

' " 

" 



3. ll1i, tii.itl~ a reSeéll",'!1 prngr;1DJ to provide infurmatioll relevant to lhe 

Becaus,,' uf lhe nature of the 

reSL',lu'h needs, [his prugram had to be muJ tidis; ip] ill<lry. Pri.mary <Jllcuti ,lll 

W.l~ ; fllcused i 11 tJw fo 110w ing arcas: 

A. lnti:ractiol1s ,H;loni!. c~11tural manipulatiollS SlICÍl as pLJnt )1opulat iU11, 

row sp:Hing, date nf pL.Illting, choice of variety dnd scJil tertility. 

Of partiCl.llar interest '..,a's the possibllity uf '.:()r~pensating, at least 

partLdly, for low soil fertility by use Df som!:' combjnatio!1 of less 

('ostly cultural practices. 

B. Ahilíty L)[ the soybeall plant to compensatL' for 3dversc conclilion,'-', 

such as defoliation or stand 1058 caust:'d by insc('ts. 

C. Exploitation of host plant resiSldllce tL) rt:duce ddmage inflicted to 

soybeans by velvt:!tbean caterpíllars, Anticarsia ~mr.latall.~. 

A need to establish a centralized soybean germplasm collection was also 

recugnized. Such a collection was initíated and maiutained as a service to alI 

HrHzilian researchers. 

II T. ~.::~omp 1 ishments 

Iluring my appointment, lhe Suybean Resc.1r-:h Program was headquartered iu 

Porl() Alegre, Rio Grande do Sul. Offic~ and laboratury space wcre provided by 

lI'ACl\O (Agronomi,' Research Institute of Rio (;rande dl) Sul); fi121d research space 

was pr;wided by llFRGS (Ft:'der,ü Uníversity pf Rio Grande do Sul) al the Guaiba 

Exp<,rimt'nt Station, 49 km fr')In Porto Alegre. Although amplf:' opportunity was 

otfere .i for traveI to othet- locations, most of my tilrte \vélS SpE'rtt on training alie 

rC<-;L'arch witl1in th{> framework of [acilities élvailable locally. 

1. Trai~i!~ 

In 1973, a course entitled "Ecology af Culti ' /.lted Plants" was developed 

and offered to graduate students at UFRGS. Responsibility for the course 



was sbáred with Moacir Berlato, IPAGRO ecologisc. 

More satisfying and more compatible with my overa11 responsibilities 

in the National Soybean Program was the opportunity to work as graduate 

advisor to students with an interest in soybean management. During the 

pcriod 1972-1975, orientatio" was provided to eight graduate students. Of 

th~se, five completed their thesis before my departure and the other three 
. 

completed the field research for their theses. 

Sac.cul. A. V. Avaliuc.ão de herbicidas no controls de capim arroz (Echinochloa 
t spp.) em arroz (Q~za sativa L.) cultivado em rotacão com soja IC1ycine ~ 

(L.) MenUl\, milho (Zea mays L.) e forrageiras. 'M. S. Thesis. Universidade 
Federal do Rio Grande do Sul, Porto Alegre, RS, May, 1974. 

nazzoni, D. L. Avaliacào do efeito de tres níveis de desfolhamento 
aplicados em quatro e~tadios de crescimento de duas cultivares de soja 
IÇlvcine ~ax (L.) Merrilll, sobre a produrão e a qualidade do grao. M.S. 
thesis, Universidade Federal "do Rio Grande do Sul, Porto Alegre, RS, 
November, 1974. 

Neumaier, N. Efeito da fertilidade do solo, epoca de plantio e populacão 
sobre o comportamento de duas cultivares de soja IGlycine ~ (L.) Mertill'. 
M.S. thesis, Universidade Federal do Rio Grande do Sul, Porto Alegre, RS, 
February, 1975. 

Queiroz, E. F. de, " Efeito de epoca de plantio e populacão sobre o 
rendimento e outras caracteristicas agronomicas de quatt"o cultivares de soja, 
I Glycíne ~ (L.) Merrílll. M.S. thesis, Universidade Federal do Rio Grande 
do Sul, Porto Alegre, RS, April, 1975. 

Gon~alVesf H. M. Relacão entre epoca de semeadura de soja IGlycíne ~ (L.) 
Merrilll, e niveis de !ertilidade do solo. M.S. thesis, Universidade Federal 
do Sul, Porto Alegra, RS, June, 1975. 

2. Research Conducted and Pub1ications 

A major portion of my time was devoted to research. Most of this was 

conducted at the Cualba Experiment Station of the UFRGS. Laboratory facilities, 

when needed were in IPAGRO. Assistance with, and facilities for, data analysis 

were provided by the Department of Data Processing/EMBRAPA in Br85111a. 

Experiments conducted and cooperators are listed in Table 1. 
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IÜ~S'llts of tllt~ reseelrch program were clissemin.1ted primarily throu g ~l 

prescntatiUllS al regional meetings and at field days. A 1 ess formal merhod of 

informd lion dísscmínation was discussiullS wi t h interestl!d farmers, researcht'rs 

and rc'pr e sentativcs of commercial firnms who visited the n "search pIots at 

Re s i:-arch presented formally at.joint regional meetings is listed in Tahle 2. 

To lhe extént possible, cooperators, as identified in Table 1, were encouraged 

t o presL'llt the results of our cooperative research. 

Table 7. C:ooperative research results presented at regjonal meetings, 1974-75. 

Min l) r, H. C. and Berlato, M., 1974. Análise do comportamento de seis cultivares 
de soja em quarenta e dois ambientes do Rio Grande do Sul. Segunda Reuniao 
Conjunta da Soja, RS/SC. Porto Alegre, RS. 7p Mimeo. Abstract in Acta da II~ 
RtC uniào Conjunta de Pesquisa da Saja, Porto Alegre, RS, 1974. 

~inor, H. C. and Barni, N. A., 1974. Avaliacao de novas culturas de soja em 
duas épocas de semeadura, na regiao fisiográfica da Depressão Central. Segunda 
Reunião Anual Conjunta da Soja. Porto Alegre, RS. l3p Mimeo. Abstract in Acta 
da [l~ Reunião Conjunta de Pesquisa da Soja, Porto Alegre, RS, 1974. 

/o:ínor, 11. C. and Barni, N. A., 1974. Comportamento de variedades de soja na 
regiao fisiográfica da Depressao Central no Rio Grande do Sul. Segunda Reuniao 
Anual Conjunta da Soja. Porto Alegre, RS. 8p Mimeo. Abstract in Acta da 11~ 
Reuniao Conjunta de Pesquisa da Soja, Porto Alegre, RS, 1974. 

Gazzoni, D. L. and Minor, H. C., 1974. Efeito de tres níveis de desfolhamento 
en quatro estádios de desenvolvimento sobre a producão e qualidade do grão de 
duas variedades de soja. Segunda Reunião Anual Conjunta da Soja. Porto Alegre, 
RS. 28p Mimeo. Abstract in Acta da II~ Reuniào Conjunta de Pesquisa da Pesquisa 
da Soja, Porto Alegre, RS, 1974. 

Souza, B. H. de and Minor, H.C., 1974. Relacào entre poder germinativo de sementes 
de soja e sua produtividade. Segunda Reunião Anual Conjunta da Soja. Porto Alegre, 
KS. 12p Mimeo. Abstract in Acta da II~ Reunião Conjunto de Pesquisa da Soja, 
Porto Alegre, RS, 1974. 

Gonclaves, H. M. and Minar, H. C., 1974. Relacao entre êpoca d E plantio de soja 
I C~2'._0_ne~ax (L.) MerrUll e niveis de fertilidade do solo. Segunda Reugião Anua 1 
Conjunta dei Soja. Porto Alegre, RS. 16p Mimeo. Abstract in Acta da 11- ReunLIO 
Conjunte de Pesquisa da Soja, -Porto Alegre, RS, 1974. 

Neumaier, N. and Minor, H. C., 1974. Resultados preliminares sobre o efeito da 
fertilidade, ~poca de plantio e densidade de duas variedades de soja. Segunda 
Rpunião Anual Conjunta da Soja. Porto Alegre, RS. l4p Mimeo. Ahstract In Act3 
:.di:! 1I~ Reunião Conjuntél de Pesquisa da Soja, Porto Alegre, RS, 1974. 



Table 2. Coóp:t?raqvere!5ea,....ch ot:esu1ts presented at regional meetings, 1974-75. 
(eon t inued) . 

Fc>nt0'3.na, r; . . and Minor, H: C., 197~;~ _. Influência. de seccóes da fileira na 
determinacào do rendimento de s(Üà <lGliÇ,i_~,max. (L.) Herdlll. Terciera Reunião 
Anual. Cl)njunta da Soja. Porto Alegrie. RS.'5p Mimeo. Abstract in Acta da III~ 
Reunião Conjunta de Pesquisa do Soja.'oPorto Alegre, RS, 1975. 

Santos Filho, J. M., Porto, ~~. C. M., Minor,'H. :.<}. and Barni, N. A. Efeito da 
i rr igdCilo no sub-per1:odo reprodutivo sobre o rend:~mento da soja I Clycine mél~ (Lo) 
~ft.'rrilJ I, semt.'Llda em tres arranjos de plantas. T~rceira Ht.'uniao Anua] Conjunta 
da S.,jd: Porto Alegre, RS. l8p "l-Umeo. Abstract in Acta da III~ Reunlão Conjun~d 
dp Pesquisa da Soja. P0rto Alegre, RS, 1975. 

Porto, "1. C. M., Santus Filho, .T. M., Barni, N. A. dnd Minor, H. C. Efeito da 
i ri i g;ll:ao l: ferti 1 izal~ão sobre Cl absorcão de nutrientes pela soja I Glycine max 
(L.) "lerri 11. Tf·rêeira Reunião Anual Conjunta da Soja. 7p Mimeo. Abstract in 
A~tLl dd lll~ Reunião Conjunta de Pesqllisa da Soja. Purto Alegre, RS, 197~. 

Harni, N. A., Minar, A. C. and Kolling, J. Efeitos de nfveis de nitrog~nio subre 
o crescimento, rendimento e características agronimicas da soja. Terceira 
Reunij~) Anual Conjunta da Soja. Porto Alegre, RS. l2p Mimeo. Abstract in Acta 
dd I[l~ Reunião Conjunta de Pesquisa da Soja. Porto Alegre, RS, 1975. 

Queiroz, E. F. de and Minar, H. C. Efeito de populacau sobre o rendimentu de 
quatro cultivares de soja IClvcine max (L.) Merrilll, em duas épocas de p]ant~o. 
Terceira Reunião Anual Conjunta da Soja. 25p Mimeo. f\hstract in Acta da IIl~ 
Reuni~u Cúnjunta de Pesquisa da Soja. Porto Alegre, RS, 1975. 

flueiroz, E. F. de und Minor, H. C. Efeito de populacão subre a morfologia de 
quatro cultivares de soja IClycine max (L.) Merri111, plantadas em duas épocas. 

-=":::..1..-:.::"::::':::"::' -- a 
Terceira Reunião Anual Conjunta de Soja. 15p Mimeo. Abslract in Acta da Ill-
Reuni~ú Conjunta de Pesquisa da Soja. Purto Alegre, RS, 1975. 

Three major field days were organized during 1974-75. Two of these were 

at tended primarily by research and extensilJO leaders, howevpr, the third was at,.ed 

hy technical representa t i ves of conunercial companies as we 11. These field day~ 
é,' 

provided an opportunity to discuss both the prbduction telltoology under study 

and the organizational concepts of interdiscip1inary research. As in the cas·e,~oJ 

publication of results, cooperators 

their work at these field days. 

3. Important Research Results 

For most of the trials conducteu, detailed data on many agronoJl!iq; o 

characteri!>tics were' recorded. In tbis !>(', L "'11, Ílcl"',·'/(Or, nn1y the m~d 



ímpor.tanl findings in those areas of study specified under "CoaIs of the 

Soybean Ecology program":will be summarized. 

A. lnteractions among cultural manipulations such as plant p()pulationê~ 

r.ow spacing, date of planting, cholce uf variety and soil fertility 

In many experiments conducted throughout southern and central 

8razi1, the effects of individual cultural practies on performance 

of soybeans have been studied;in some cases, interactions amung cultut~q~ 

practices have been considered,butgenerally much less i8 known about 

interactions than simple effects of the individual practices. Our resea~~ 

concentrated on definition of optimum combinations of practices. 

In terms of gross yield, cultural ' practices currently recornrnended 

in Rio Grande do Sul appear tO ,produce near opUmum yields. While 

manipulation of row width, plant pop~lat{on, and variety can result in 

significant increases in yield in late plantings, results of a two-year 

experimént suggests that these increases are small relative to those 

to be gained for providing a recornrnended leveI of soi1 fertility. Further, 

the crop grown under a low leveI of soi1 fertility was less ab1e to 

compensa te for such factors as a low plant stand (Neumaier, N. Efeito 

da fertilidade do solo, epoca de plantio e populacao sobre of compartmentc 

de duas cultivares de soja IClycine ma~ (L.) Me ri 11 I , M.S. thesis, 

U.FRCS, Porto Alegre, RS, 1975). 

Because ferti1izers - primari1y phosphorus - constitute a substantial 

percentage of the production cost of soybeans, in 1974 an experiment was 

initiated to determine whether or not the phosphorus requirements of 

soybeans could be fu1filled through foliar applications. Eleven 

combinations of p1ant growth stage and dosnge of phosphorus in the form 

of ammonium phosphate were tested on soybcans at three leveIs of soil 

fertility (low, adequate, ;ligh phosphorus). Table 3 shows tbe mean 
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pl'rtormance úf tht' soyheans at each leveI of sai 1 pl!')Spll( 

Table 3. !1eiln rl'sl',;II~;e ot !-j()\'DL'dnS, cultivar pL.lrlillto, tu ]ev(:l of sc>il. 
plll):jplillrlls, (;uaiha, 1974. 

LeveI of Pldnt Y i elJ Pods/p] Seeds/pd \~t/ sel:d Oil Protein 
5,1 i.1 P!iospill)rUS Heigbt (kg/ha) (mg) (I~ ) (%) 

(em) 
~ 

---_.- ---- --- -- ---- ~_---4-L 

Fo(6ppfil) 48 1388 12.4 1.8 1',4 ;~6. 8 36.3 

~'1(19pplll) 66 2562 20.0 1.9 169 26.7 37. O 

F2(30+PJlIll) 70 3060 23.2 1.9 179 26.1 37.6 

- --- ._- ----------- - --- __________ _ ______ - _ •• 0_' _______ ~ 

Figure 1 depicts the response to foliarly applied phosphorus at eélch of 

th~se soil fertility leveIs. Significant yieId increast's were only 

obtained when soil phosphorus was low aod tht'l1 only when applicaliol1 (lf 

foliar phosphorus coincided with the initiatioo of flowering (growth 

stage 4). 

B. Ability of the soybean plant to compensate for adverse conditiolls. 

Inseets can cause severe defoliation af saybeans al various times 

during the growth cycle of the erop. The ve1vetbean caterpillar, 

Anticarsia gemmatalis, is a cammon defoliatur in sauthern Brazil anJ 

achieves, at specific times during the seaSOI1, populaliun leveIs sutficien 

to eompletely strip the soybean ('rop of lt.'aves in 5-10 day,.;. Rescarch 

initiated by O. L. Gazzoni (AvaIiacao do efeito de tres niveis de 

desfolhamento aplicado f'~ em quatro estadias de crescimento de duas 

cultivares de soja IClvcioe max (L.) Merrilll, sobre a producao e .J 

qualidade do grao. M.S. thesis, UFRGS, Porto Alegre, RS, 1974) showed 

that vie1d reductions due to deloliation dre seven' only lrom the timL af 

flowf'ring onward. In both years during which tlw trial was cOlldl1ctedJ 

yieIds were reduced 80% by complete defoliHtiol1 during the pod fi] ling 

stage (growth stage 8). Yield data are illl1stri1Led in Figlln" 2; th,,' 
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growth stages and leveIs of avaiIable soi1 P(Fo, F" and F2) Guaiba, 1974. 



~1l~'!9nt!-d~, c!~ioliation" implJsed as a treatment in 1974 was repeated 

.l'*Ij.ation to, the specified leveI for .a period of 10 days. These 

t:'é$ults. which large1y confirmed tho:se obtained in the United States, 

'provided suppart for the insect control recommendations developed by 

the team entomologist and cooperators in,; 1974-75. 

Another insect of concern is Elasmopa.lp.1s lignose11us. which bores 
'li .. ,- -

in to the stem of the plant near gtlouo,d l~vel. If the plant is young at 

the time of attack it dies; p1ants TNhich are older are weakened and 

frequent 1y falI over later in the seaS'ó.n·. , ,' Ari experiment providing for 

artifical removal o.fplants to sli1lUlatey.t~ack by !. lignosellus indicated 

that 50% of a recommended stand ~co,~., be · l..ost early in the season 

(three trifoliolate leaf' stage) without 'r~duction in yie1d. As the 
" .! 

plant deve10ped fur'thel',the perc~t.t8g~ pf the stand which could be 1085 

before a yie1d reduction occurredw:as l:ês-s than 50%. Under farm condi tion::; I 

the stand remaining rather thl;ltl thl! ' nwnJ>er of p1ants kil1ed shou1d be 

counted and a decision tó' replant made on the basis, of this count. 

C. Exploitation of host plant resistance to reduce damage inflicted to 

soybeans by ve1vet;beán caterpillars, AnÚcarsia ~mmatalis_. . . ' .- . 

In 1972, 7 F2P.ppul~tions ofsoybeans h~ving either PI 171,451 ar 

PI 229,358 as a parent: were pravided by Dr. R. L. Bernard, U.S. Regional 

Soybean Laboratory, Urbana, 111inols, to begin a selection program for 

resistance to A. gemmata1is. In 1973, approximately 250 advanced lines 

were provided by Dr. S. G. Turnipseed for the same purpose. PI171,451 

and PI 229,358 were used as "resistant" parents hecause of the limited 

preference of the Mexican bean beet1e, Epilachna varivestis, for them. 

Resistant plants were .advanced by sele~ting the best plants frum 

those lines showing the h:l,ghest le.ve1 of reslstance. At the end of thrt:e 

cyc1es, approximately 25 Une,s ' having 
,'J • 

a ',gbod degree of resistance as 
',I' ~ 
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comparE'd tP tIH.' cultivar Davis, \.Jer~ retaílled. \.Jíth fel.' exceptiui,s , 

F.t11 plants retaill ed hau PI ]71,4')] in tlieír backgroUlld. Since PI 2::!CJ,L 

i s rr"Jl"~> tt)lerant to til':; ~exí("<1n bed,~ beet]e than PI 171,451, our resu ,t:> 

sug/!,l'SlPU that resistance to this ínsect <!id llLlt n~cL's ~,arily imply 

resist,I1lCl.' Ln ~. gemmatalis. We therefore pennitted ~ . .s.~atali~ to 

feeJ freeJy nn th e germplasm bank until flow€ring. Pl 159,097 appeared . 
to have a hígher leveI of tolerance to ~ . . g,emm<l.SIJJ2 than dny other 1 ilh~ 

in the collectiun, whích was composed cf alI accessions in maturity 

groups VIII, IX and X of the USDA soybean gennplasm (nllection. 

Althuugh not a rescarch dctivity, an effort was made to iníti~te 

d well organized germplasm bank. Existing collections were poorly 

described and maintained by annually multiplYlog a]l entries to maintain 

viability. A need to provide soybean researchers in various disciplines 

with a reliable, accessible source of genetic variabiiity for conduct 

of basie studies was preceived. Such a resource would increase the 

efficiency af the individual researcher and enhance his potential for 

producing research results of value to th~ country. 

In excess of 600 entries were obtained to initiate the germplasm 

bank. These included much of the late maturing germplasm in the USDA 

eollection. The collection was carefully described, harvested and slorec. 

During 1973-74-75, alI requesta for germplasm present in the bank were 

fiIled. In mid-1975, a sample of each accession was supplied to the ne~ 

National Soybean Research Center in Londrina, Parana. 

4. Research Support 

As indicated previous1y, support for the program was adequate. H0wever. 

the leveI of suppart finally achieved was not easy to obtain and included 

contributions in material ar funda from many organizations, both public and 

private. These were: 
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DNPEA,~~ (National Oepartment of Agricultural Research) 

EMBRAPA (Brazilian Enterprise for Agricultural Kesearch) 

UFRCS (Federal University of IUo Gra ndt:: do Sul) 

IP~GRO (Agronomic Research lnstitute) 

FAPERGS (Research Foundation of Rio Grande do Sul) 

lNSTISOJA (Private Institute for lhe Supporr of Soybeans) 

CRA ("Riogrand~nse" Fertilizer Company) 

TREVO 

IPB 

USDA 

(International Plant Breeders) 

(U.S. Department of Agriculture) 

5. Research Consultant 

Dr. Edgar E. Hartwig served as consultant to the Program during 

a three week period in January-February, 1974. His objectives were 

1) to assist with the evaluation of research activities nnd to access 

their meaningfulness in light of production problems encountered in the 

field, and 2) ' to advise on soybean breeding objectives and procedures. 

To meet these objectives, alI major research locations in south-central 

Brazil were visited. Without exception, every research worker contacted 

appeared to have benefite~ from the visit and, as a result, linkages 

between the National Research Center and other stations were strengthened. 

Our program at Cuaiba waa " ,a~sOdiscussed in detail with Or. HaI't,",i~ . 

His advise on' handÜng af 1n~-éc~ Tesisl:ance lines was followed. Also, 

research on relatlonship betwee'l seed size and susceptibility of soybeans 

to attack by Elasmopalpus lignosellus was initiated. His questioning of 

the validity af results from plots which are not t'nd trinuned prior to 

harvest stimulated research in the area of experimental plot techni~ue. 



6. Other Activi:t:t,es' 

A major activity du~~g a period of'approximately 60 days in 

mid-1974 was partieipation in a study-:-grouQ which evaluated potenUal 

1ocations for the new National Soybean Research Center to be established 

by EMBRAPA. The group prepared a detailed analysis of tbose locations 
. 

which appeared to be 1IlOst suitable, witbin the context of the Centerls 

objectives, as defined by J!;MBRAPA, along with suggested personnel and 

infrastructure requirements. 

IV. PROBLEMS eNCOUNTERED 

Others in tbe National Soybean Program who have submitted reports before me 

have adequatelY'described the administrative problema encountered by the team. 

These problema resulted from the lack of an administrative structure in DNPEA 

(National Departllent of Agricult\lral Research) with sufficient flexibllity to 

provide, in a timely fashion, the s\lppor't stipulated under the 10an agreement. 

With the transferof responsibil·ity for agricultural research from I>NPEA to EMBRAPA, 

the support situation continued during a period of uncertainty relative to our 

role in the new system. This ended in late 1974. 

Even though the soybean, team was much more restricted in' its role in shaping 

national soybean researcb programa tban originally planned, va1uable contributions 

in tralning and research information were made. Severa! of' those staffing the 

ecologylcu!tural practice programat the new Center worked with us at Guaiba, 

hopefully perfecting the skills needed to produce vaIid research resulta of 

con'sequence to soybean production in Braz!!. Thelr continuaI involvement inmy 

planning responsibilities cenainly enhanced their capabilities for assuming such 

duties at the Center. 

The system for classffying research p:rj,.Qr1t1elf~,whicb meab.ers ofthe NationaJ 

Soybean Program developed durin,g its initial. -enaly.-siS of soybean research and 

research needs, was an importan.~ _ cont1;;tbution. The system, which torces its users 



into dn objective analysis of information needs and current leveI of available 

knowledge. has been adapted by EMBRAPA for defining research priorities. Such 

accomplíshment overshadow, at lea~t for me, the inconveniences faced during 

reorgauiz~tion of the research system. 

v . RECI)~1MENDATIONS 

Research priorities establish~d for the area of ecology/cultural practíces 

.. are published in EMBRAPA's planning guide. In planning sessions held before my 

departure, details of several experiments which would permit detection of 
'. 

man~gement practices most limiting to soybean productivity were discussed. These 

stlldies included a fertility varlable and would be most appropriate for conditions 

in states other than Parana. For Parana, ways to access the importance of such 

fa c lors as lodging were revlewed. Under high yield environments such as found in 

much of Parana, combinations of practices which favor lodging may be imposing a 

yield barrier. The above research was only partially initiated during the first 

year of work at the Center. 

1. Future Research: Recommended Guidel1nes. 

lf the program 15 to contribute to a sustained increase in soybean produc-

tivity, it must have two phases, both of whichcan be carried on slmultaneously. 

The first phase includes a car~ful examination of the effects of new (as well 

as traditional) production methods ~n soybean productivity. This phase should 

include the "screening" of new production concepts for applícability to 

r,razilían conditions and adaptive research where usefulness is indicdted. lt 

also includes alI ~ppraisaI of the sensitivity of the soybean plant to wid~ly 

spaced leveIs of management practices. Obviously, there 1s little neeu to 

spelld a great deal of effort identifying the optimum leveI of a faetor if 

soybean yield is similar over a wide range of leveIs of that factor. This 

phasp of the research program would be concentrated at one or, at most, two 
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()l' t.bree locations vhich represent the broad range of conditions found in 

Br~~11!s soybean production region. 

'In "first phase" experiments, the number of times an experiment wil1 ba . ,. 

' repeated should not be pre-established. I rf no encouraging results are obtaití'ed 

after conducting the trial once, drop the experiment ar make modifications 

as suggested by the results .• It i8 senseless to continue an experiment 

unless a fruitful resul-= can be anticipated (thisJ.s not intended to impIy 

that every result must be of immediateeconomic value). 

The second phase of the prog)."sm should include multi-Iocatian testiog of 

proven production practices.lts objectives W'ould be many-fold, but would 

include: 1) test validity of research results from only one to three lacations 

(phase I) over a vide range of environmental conditions; 2) extension of new 

technology to regional research groups; 3) refine recommendations for regional 

"pacotes de praticasfl 
• ... Thif( part of the program can be large1y conducted by 

cooperators under guidance o;f staff at the Center. 

In designing -the program, reses1;'chers should be aggressive to find ways 

to work cooperatively with colle_gues in othar discipline areas - breeders, 

entomologists, plant pathologists, s~'ed techrwlq~~st8, etc. The applicability 

of recommendationsof aresearchêl' vil1 more often than not be dependent on 

other practices in tbe · n·pacot~ de, prat:1cas". The time to identify the inter-

relationships i9 early in theresearch pro~ram. Doing this wiU help avoid 

repetition of reseªrch and will result in more useful, 80und results. 

2. Future Research: Operational Guidelines. 

In actual handling of experimental pIots. equipment similiar to that 

used by commercial soybean growers should be used to the extent possible. Lay-
., 

out of experimental pIots 50 thát they can be ,~i'í~g~,. wlth tractor drawn 
-;.\J , _ I ', ! . ," :. . 

implement5 will increase the researcher's abHity , tljéxpa~Êlhis program and/or 

reduce the time he viII need to be involved in non-data recording aspects of 
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his work. Also, use of such an approach. especially with r~spect to planti~g 

wiI1 make results more comparable to those which míght be ohtailit::J by a 

producer. To achieve the above. con~ dividers which fit 011 !"ow-crop planter5 

should be obtained. The possibility of importing a pIot-combine or modifying 

a small nationally manufactured combine for piot use should be explored. For 

most other operations. equipment manufactured for commercial production can 

east1y be modified for use in research. 

Because of the importance of wheat in the cropping system. éxperiments 

should be designed involving both crops. Because the eífects of a preceeding 

crop on soil properties, moisture and nutrient 3'failability and disease and 

insect populations can not be simulated artificially, both crops should actually 

be grown on the experimental area. Otherwise, the effects of such factors as 

date of planting will probably be underestimated. 

Plot borders should always be removed from plots before yield is measured. 

Border plants in soybean plots compensate for the additional available spac~; 

there inclusion iri the harvested material results in an overestimation of 

yield. While a group of cultivarsof similar maturity may 311 compensate to 

the same extent, the yield result is not á 'realistic estimate of that a farmer 

might achieve. 

3. Training 

Staff at the National Soybean Researçh Center should organize and 

periodically offer soybean production shortcourses. Separate courses would 

probably be required for technical people (researchers, extensionists and 

commercial representatives) and commercial producers. Leadership might a1so 

be taken in providing short-term training for technical personnel from other 

Latin American countries. 

The emphasis placed by EMBRAPA on training for its own staff is one of 

the positive things which has occurred. Hopefully this emphasis will persist 






