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The two fundarental l ines o f  action set up by the Brazilian Corpo- 
ra t ion  for  Agricultura1 Research (EHBRAPA) ori cassava and Fruit crops, 

namely , pineapple, banana, citrus ancl manga, i n  Brari1,a~e summasized 

htre ,  a i n i n g  t o  answer some basic questims. 

Part i c i p a t  ion o f  researc h tcams a f  the Rational Center fo r  Cassava 

and Fruit Crops Research i n  this rfDocwanton was fundamental and thanks 

me given t o  Getulio Augusto Pinto  da Cunha (Pineapple Research C i o r d i  - 
"ator), É l i o  ~ a s é  Alves  (Banana Rescarch Coordinator), I g w  da Si lva Coe - 
lho  (Ci t rur Researeh Cooedinator ) , J O S ~  Ave l ino Santos Rodrigues ( Manga 

Research Coordinator ) and Marc i o  Carvalho Marques P a r t o  ( Cassava Ra- 

starch Çoordinator). 

ihe Author 
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1 
CASSAVA AND FRtJIT CROPS RESEbRCH GUIDELINES IN DRAZIL 

~ á r i o  Augusto P i n t o  da Cunha 
2 

The Brazi l ian Corporatian f ar Agricultural Research (EUBRAPA) , a 
public enterprise under the  patronage af thc Ninistry of Agricultu~e,uas 

founded on December 7, 1972, by Law 5,581. EMBRAPRts missions are: 

a )  To undertake researehes an priarity crops and speeial areas such 

as the Cerrados, Semi-arid Trupic and Humid Tropic nat fu1ly exploited. 

b )  f o  establish t h c  s t a t e  sub-systei o f  restarch t o  answcr l oc l l  
farm problems. 

c )  To establish a rcsearch cooperative systen, including u n i v e r s i  - 
t ies ,  ex tens ion  ç e r v i c t  and p r i v a t e  sectorã t o  reduce research t ine  and 
casts.  

d )  Ia strengthen internatiomal cooperatlon, 

The National Reçcarch Center f o r  Cassava and f r u i t  Crops ( C N P M )  

ras crea ted  in June 13, 1975, but s t a r t e d  optrating anEy i n  1977. T he 

C e n t c r i ç  responsability i n  t o  pramote adraneement and c o o r d i n a t a  P - e 
çearch on pineappie , banana, eittus, manga and cassara  crops. C#PMF1s 

aim is t o  increase production, Emprove guality, rcduce cos ts  ef produc - 
t i o n  and determine their adaptability i n  a r t a s  not y c t  adequately e x  - 
phited. Its creatian was deeided by 99 txperts fram various organiza - 
t ions aEl orer the cauntry. 

i Translation o f  Documentaç CWPW no 13, Diretr izes  da Pesquisa  em Man - 
dioca  e F r u t i c u l t u ~ a  no B r a s i l ,  Março, 198S. 

2 A g r b n o m i s t ,  PhO, C h i c f  o f  the  Mational Research  Center f o r  Cassava 

and Frui t  Crops, CP: 007, 44.380 - Cruz das Alaas, Bahia. 



CHPMF occupíes  an area o f  260 ha, i n  Cruz das Almas county , S t a t e  

o f  B a h i a .  The county h a s  an elevation o f  220 m abore sea leve1 w i t h  

23.8QC annual  average t e ~ p e r a t u r e ,  80% a i r  relative huiidity and 1.224rnm 

average  annual p r e c i p i t a t i o n .  

CNPMF has a t o t a l  af 50 researchers  and 209 supporting staff.Among 

t h e  researchers 9 a re  with BS, 26 w ã t h  RS and 7 u i t h  PhD or D o c t o r a t e  

degrees.  E i g h  t addi t i o n a l  r e s e a r c h e r s  a r e  current  l y  e n r a l  led f o r  HS (6) 

and ?h0 ( 2 )  degrees. B y  National Prograa r e s e a r c h e r s  are distributed as 
* 

fallows: 6 i n  pineapple,  7 i n  banana, 10 i n  c i t r u s ,  4 i n  mango and 14 

i n  cassava. 

EMBRAPA s e t  up a new institutional a n d  operational iodel  f o r  a g r i  - 
cultural research i n  Brazil, ca l l ed  t h e  N a t i o n a l  Agricultural Research 

S y s t e i  ( ~ i g ,  I ) ,  which includes t w o  fundamental limes of act ion,  d i r e c t  

acticn and caardinating act ion.  

TRe direct açtion is carried out by t h e  national centars working 

on crap research, b y  those  on t h e  na tura l  resources and agricultura1 p r o  - 
d u c t i o n  system f o r  huriiid and semi-arid t r o p i c a l  areas and cerrado arcas 
and by  the  auxiliary ç e r v i c e s  and State o r  Territory Research Units. Thc 
c o o r d i n a t  i n g  a c t i o n  invalves t h e  developient o f  prograns and norms f o r  

a11 research  pso j e c t s  a t  t h e  State A q r i c u l  t u r a l  Research Corpora t ions , for  

Programs w i t h i n  t h e  S t a t e s  and for special p r o  j e c t s  inplenented Y 
o t h e r  agencies,  p a r t i c u l a r l y  b r a z i l i a n  u n i v e r s i t i e s  (iables 1,2,3). 

l h e  N a t i o n a l  Agricultura1 Research Syçtem opera tes  in seven aseas 

and aims f o r  t h e  expansion o f  knowledge f o r  a madern agriculture: 

a )  Humid ? r o p i c  - t e  derelop produetion s y s t e n s  adapted t o  l o c a l  
c a n d i t i a n s .  



b )  Cerrados - t o  c r e a t e  n e w  n a y s  o f  agricultura1 production i n  t h e  

area.  

c )  Semi-arid Trop ic  - t a  develop produetian systems adapted t o 

savãnnah conditions and maximua usage a f  the savannah n a t u r a l  reçources. 

d )  t o  d e v e l o p  more e f f i c i e n t  production çystems i n  relation t o  
soil fertilization, pesticides e t c . ,  b r i n g i n g  about an increasing man and 

land p r o d u c t i v i t y .  

e )  To c r e a t e  t e c h n o l a g y  f o r  energy productàon frorn biomaçs. 

f )  To develop p r o d u c t i o n  s y s t e m s  for small f a r a s  t o  i n c r e a s e  inco  - 
me. 

g )  To reduce production lasses, 

EMBRAPA c o n s i d e r s  t h e  dévelopment o f  knowledge a ~kont inuumt l  t ha t  

s t a r t s  in a r e s e a r c h  p r o j e c t  s e e k i n g  an answer t o  an agricultural p r o  
b l e a  ariginated from a farmer. R e s e a r c h  r e s u l t s  are  t h e n  p u t  into p r a c t i  - 
c e  t o  inc rease  ptaductivity and- incame. 

C i r c u l a r  Research Node1 

As t h e  research proçeçs  begins  a t  t h ~  f a r n e r f s  leve1 and a l  so 

ends a t  t h a t  l e v e l ,  three phases a r e  r e c a g n i r e d :  a )  survey and definition 

of problems t h a t  require  r e s e a r c h ,  b )  c r e a t i o n  a f  t e c h n o l o g y  and c )  in - 
teraction meaçurenent ând r e s e ã s c h  action I n  t h e  techonology diffusion 

(BLUMERSCHEIN, 1978). A t  t h i s  p o i n t ,  i t  must b e  added t h a t  t h e  r e s e a r c h  

c o r p o r a t i o n  wsrks toward an interdisciplinarr a c t i o n  s ince  t h i s  is the 

r u l e  i n  the farm. Related t a  i t ,  ENBRAPA knows t h a t  r e s e a r c h  methods a r e  

m o n o d i s c i p l i n a ~ y  and t h e  c r e a t i a n  o f  nultidiçciplinary r e s e a r c h  teams 

will avoid t h e  i n t e r d i s c i p l i n a r y  caipartimentalisation, 

Hencefarth the idea o f  t h e  C i ~ c u l a r  Rtsearch Hadeí is essential 
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t o  thc undcrstanding of EflBRAPRfis wsy of knouledge dtvclsprcnt (Fig. 2). 

NATIONAL RESEARCH PROGRAMS 

fhe  National P r e g ~ s i s  a re  coiposed by p r o j e e t s  t h a t  r e f l e e t  thc  

r e a l  p ~ o b l t i o f  the fsrmcr,  a c c o ~ d i n g t o  t h e e i r e u l a r m a d e l  discusscd 

abovc, Thc tropical f r u i t  crops and cassava are studicd i n  firt natia  - 
na1 programs. 

PINEAPPLE N A T I O N A L  RESEARCH PROGRAM 

According t a  Brari Eian Inst itutc o f  Gtography and Sta t  istics (1982) 

p ineapple  was grown i n  a11 BrariZian S t a t c s  i n  1980, reaning thãt B r a  - 
r i1  has so i l  and clirate favorable t o  this erap (Table 41, In f s c t ,  the  

eountry is the  4 t h  pincapple producer i n  t h t  rorld, g iv ing  7 . S X  o f 

the worldqs total produçtion. 

Houcver, i a n y  problems hart hindercd t h t  dtvclopment o f  pincapplc 

cultivation, Icading t a  yields aF 14,977 f ~ u i t s  p e r  hectare. Tht obser 

vcd lou yiclds are duc t o  soc ia l ,  e c o n o i i c  and technical prob le rs  Iisted 

as res ta rch  p r i o r i t  ics below. 

Tht priosities for  this prograi r e r e  tstablishtd i n  1980 and 

revitued i n  1983 as follows: 



c )  W i l t  (üysi iccocus brev ipes)  

d )  F r u i t  8ãrer ( ~ h e c l a  basilides) 

e )  I n a p p r o p r i a t e  use o f  cultural waste and i n d u s t r y  reoiduer 

f j  Plant productian i n  diverse sai1 and cliiate canditians. 
g j  Nematodes 
h )  Degradation o f  p h y s i e a l  sai1 p ~ a p e r t i e s  

Goals o f  the  Pineapple I a t  ional ResearcA Pragra i  

a )  To  stablish product ion  syçtems, aecurding t o  natura l  reçciur - 
ces conservation p r a c t i c e s .  

b )  To st iwulate the whole p l a n t  u t i l i z a t i o r i  as huian and animal 
food, as well as raw naterlal f o r  industry and energy Fron biomass. 

P r o j e c t s  o f  t h e  Pineapplc Nat ional  Research Program 

T h i s p r o g r a m c o n s i s t s o f  3 6 p r o j e c t s c a r r i e d o u t b y  11 research 

institutions a11 over t h e  country (Table 5 ) .  These p r o j e c t s  involve many 

areas o f  s t u d y ,  but more specifically on i n s e c t  and disease contro1,sail 
~anagement and p l a n t  n u t r i t i o n .  A pasitive correlat i o n  is vbserved b e t -  

ween regional  production, number a f  p r a j e c t s  and number o f  researchers, 

as seen in Tahles  4 ,  5 and 6.  

Brazil p ~ o d u c e s  m o r e  than  4 mil l i o n  tons o f  banana,placing the  c o u n t r y  

on top anong the  banana producers i n  thc  uor ld (Tab1e  4 ) .  This p r o d u c t i o n  

1 Annual Techn ica l  R e p o r t .  CNPMF, 1984, 



is sufficient t a  satisfy t k e  interna1 deiand, abowc 30 k g / p e r ç ~ n / ~ e a r .  

Tn t e r i s  a f  mper capi ta" ,  havevtr, y i e l d  i5 cansidt rcd  lou dut t a  

diverçe causes that icad t o  t h e  research priarities listtd btlou,  

Research P r i o r  i t i e s  f o r  nanana 

lhe priorities t a  this prograa ucre cçtablished I n  1980 and rt- 

riewed i n  1983 as fellows: 

a )  MMokan or B a c t e r i a l  Wilt 
b )  Banana 6orer 

c )  Sigataka Oistasc 
d )  S o i l  and P l a n t  Nanageient 

e )  P l a n t  Nutrition 

f) W a t t r  deficitnçy 

g)  Panama Disease 

h )  Basic informations on cçonomy 

i )  Productian systens  

Goals e f  t h c  Banana Matianal Restarch Qrograr 

a )  To establ i s h  c f f i c  itnt product  ion s y s t e i s ,  according t o  natural 
resaurces conseruat ion p r a c t  i c e s  . 

b )  Ta stiiulate banana growing for  agrn-industry. 

P r a j c c t s  o f  the Banana Wstional Reçearch Prograa 

T h t  prograr çonsists of 41 p r o j e c t s  carritd out  by 16 rescarch 



institutions a l l  over  t h e  country ( ~ a b l e  7 ) .  T h e s t  pru jec ts  are r e l a t ~ d  
t o  nany areas o f  study, b u t  mainly an p l a n t  brteding, i n s e c t  ànd disease 
contral ,  and sai1 ftrtility. 

Positive corrclation betucen regional production, numbcr o f  

j e e t s  and number o f  rcsearchers is observed i n  Fibles 4, 6 and 7. 

Although different c i t rus  species a r e  grown in avery  S t a t e  o f 

the  country,  92.0% a f  t h e  area cultivated for the  c r o p  i ç  lacated i n  t h e  

sub tropical region,  cquivalent t o  91.0% of thc  to ta l  nat ional  citrus 

produe t ion.  

Brazil  is current ly  heading the  uorld i n  sweet orange productiun 

and in concent ra ted  srange juice e x p o r t .  

Aeports indicated a çubstant ia l  increast i n  c i t r u s  productian i n  

reeent years, Such increase, however, r a s  actually due t o  i n c m a s e  i n  
eultivated areas  r ã t h e r  t h a n  praductivity. The causes s f  low p r a d u c t i  - 
v i t y  are  l i s t e d  belaw as rtatianal research priorities. 

Rcscarch Priaritics f o r  Citrus 

These priorities were estabilishtd in 1980 and reviewed in 1983 as 

fsll~rs: 

a]  C i t r u s  Canker (Xanthomenas c a i p e s t r i s  pv. c i tr i . )  - 
b )  Treé  decline ( b l i g h t )  

c )  Incrçasc quality à f  propagating m a t e r i a l  

1 Annual Technical Rtpor t .  CAPMF, 1985. 



g)  P l a n t  e a r l y  decline 

h )  Or thez ia  praelonga Douglas 

i )  C i t r u s  rus t  i i t e  

j) Foot rot (Phytophthora sp .  1 
1 )  Early f r u i t  drop 

m )  P l a n t  population 

n) Citrus norcr 

Goal o f  t h e  C i t r u s  National Research Pregram 

a )  T o  establish produet isn s y s t e i s  capable of i n ç r e a s i n g  yicld and 

fariervs incomt. 

ProJects  o f  the  C i t rus  Mationa1 Research Prograa 

The pragran invalwes 64 p r a j e c t s ,  c a r r i e d  a u t  by 16 research  insti 

tutions a l l  o v e r  the cauntry  (Table 8).  The prajects deal w i t h  diverse 

areas o f  s tudy ,  specially p l a n t  breeding, i n s e e t  and Qiseasc cant ro l  and 

p l a n t  nutritian. Positive correlat ion  between regional praduct ian ,  num - 
ber a f  p r o j e e t s  and number o f  researchers is obçerrtd, with  the  excep - 
t i a n  af Hartheastern reg ian ,  i n  Tablcs 4, 6 and 8. 

Bratil produces 6.9% o f  the total  uorld production, rank ing the 

1 Annual T e c h n i c a l  Repor t .  CNPRF, 1984. 



country  as 2nd Iargest mango producer i n  the  world. The crop  is groun 

i n  e v e r y  çtate o f  t h e  Federation, most especially in Northeastern region 

(Tab le  4). 

Productiwity a f  mango i n  Braril is very law and fruit qual i ty  is 

poor as consequences o f  proble iç  c u r r e n t l  y eensidered as r e s e a r c h  p r  i o  - 
r i t i e s .  

Research Prior i t ics for l ango  

The following priorities t o  the prograa  vere eçtablished i n  1980 

and rev iewed i n  1983: 

a }  Anthracnose 

b) Increase f r u i t  quality 
c )  Bearing a l t e r n a t e d  

6) Seasenal produc t ion 
e )  P l a n t  architecture 

f )  P o w d e r y  mildeu 

g )  Fruit f l y  

Goals o f  the  Mango National  Research Program 

a )  To introduce and evaluate vãrieties in the Gerrplasm Actire 

Bank. 

b) To establish b e t t e r  spacings,  better conbinat ions  conop,y x r o o t -  

stocks, i e t h o d ç  o f  v e g t t a t  ive  propagation and anthracnose c o n t r o l .  

P ~ o j e c t s  s f  the Mango National  Research Prograr 

Tke program ç o n s i ç t s  o f  12 projects ,  crrríed out by 6 researc:;  



institutians i n  t h e  count ry  ( l a b l e  9 ) .  These  p r o j e c t s  a r e  r e l a t e 8  t o  

p l a n t  b r e e d i n g  and i n s e c t  c o n t r o l .  Positive correlatian between r e g i o  

na1  p r o d u c t i o n ,  number o f  p r o j e c t s  ãnd number o f  r e s e a r c h e r s  i n  also 06 - 
served  here ,  u i t h  t h e  e x c e p t i o n  o f  t h e  c e n t r a l  area o f  the  country whe- 

pe t h e  ç t a t e  corporat ions  and t h e  Matura l  Resource Çenter  f o r  Cerrados 

e x e r t  g r e a t e r  e f f o r t s  s t u d i n g  t h e  C F O P  despite t h e  kow praduction obser - 
v e d  i n  t h e  regian (Tables 4 ,  6 and 9 ) .  

Cassava is pratically grown i n  every  s t a t e  o f  Bsazil, which is t h e  
lst produccr  i n  t h e  world, u i t h  24 nillion tons b e i n g  produced i n  2 
m i l l i o n  hectares. The n o r t h e a s t e r n  p a r t  o f  t h e  c o u n t r y  contributes with 
a p p r o x i m a t e l l y  h a l f  oF t h i ç  p r o d u c t i o n  ( ~ a b l e  4 ) .  

i n  t h e  pas t ,  cassava  r e c e i v e d  l i t t l e  a t t e n t i o n  f r o m  agricultura1 

research institutions. Its wide a d a p t a t i o n  t o  t h e  most diverse so i l s  
nnd c 1  i n a t i c  condi  t i o n s  as well as its accumulated traditional knouledge 

through many years of c u l t i v a t i o n s  as subs is tence  erop d i d  n o t  mativate 

r e s e a r c h e r s  t o  i m p r o v e  some o f  the  primitive c u l t u r a l  practices utilized 

b y  t h e  low-incone farner.  l o w  and v a r i a b l e  y i e l d s  occur red  as a conse - 
quence o f  t h e  following f a c t o r s :  

a )  There is no s t a b l e  p s i ç e  stimulus t o  t h e  farmer. I t  l a c k ç  
guarantees o f  product i o n  a b s o r p t i o n .  

b )  There iç  no se lect i sn  o f  p l a n t i n g  material as r e l a t e d  t o  age, 

h e a l t h ,  diaeeter  and l e n g t h .  

c )  P l a n t a t i o n s  a r e  i n  marg ina l  a reas  w i t h  inadequate p l a n t i n g  times. 

d )  Poor soi l  p r e p a r a t l o n  and cultural p r a c t  i ces .  

1 bnnual Technical Repor t .  CNPMF, 1984. 



e )  Linkng  and s a i 1  fertiliration are  ninimum. 

f )  Poor  i n s e c t  and d iseasa  contro l ,  

Research Priorities fo r  Cassava 

The following priorities a f  t h e  program were e s t a b l i s h e d  in 1980 

and reviewed i n  1983 as follows: 

a) Improvtrent in agricultural praçtices 

b) Production and market  systems 

c )  Adaptation t a  diverse eco -sys te iç  

d )  Cultivatian i n  low fertility so i l  
e )  T i13age  and soil conserva t ion  

f) Alternative use 

g)  Baetzs ia l  b l l g h t  
h )  R o o t  r o t  

i ) Superelangat i o n  

j) Leaf s p o t  

I )  Anthracnose 

w )  V i r u ç  diseases and p h y s i o l o g i c a l  problems 

n) Mites 

o )  Hornworm 

p)  Lace bwgs 

g) Scale i n s e c t s  

r )  Shoot  f l i e ç  

Gaals o f  the Cassava Matíonal Research Programa 

a )  To  establish e f  f i c i t n t  production S Y S ~ F A S  t a k i n g  i n t o  account 

natural  r e s o u r c e s  and c o n s e r v a t  i o n  p r a c k i c e s .  



b )  To stimulate t h e  integral utilization of t h e  p l a n t  as httnan and 

animal foad and as industrial raw m a t e r i a l .  

c )  To i nc rease  cassava  y i e l d  through planting o f  s u p e r i o r  v a r i e  

ties adapted t a  the  enviranment. 

d)  To develop a more e f f i c i e n t  p l a n t  i d e o t y p e  i n  r e l a t i o n  t o  m d e r n  

i n p u t s .  

P r o j e c t s  o f  t h e  Cassava lat ional  Reseasch Program 

The pragram is conpased , o f  99 projeçts,  carried out  by  24 te- 

search institutians i n  the cõuntry (Table 10). These projects are re la  - 
t e d  t o  nany areas  o f  study, mainly p l a n t  breeding, soil  and p l a n t  n u t r i  - 
t i o n ,  insec t and disease c o n t r o l ,  i n t e r c r a p p i n g  and produçt i o n  s ystem. 

There is a pos i  t i v e  çarrelat ion between r e g i o n a l  produc t i a n ,  qumber o f  

p r a j e c t s  and nunber o f  r e s e a r c h e r s  ( ~ a b l e s  4 ,  6 and 10). 

Aç the  interaetien o f  teenolagies is the r u l e  i n  the  farm, EHBRAPA 

has def ined the interdisciplinary wosk as a goal t h a t  nust be pursued i n  

thc research cooperat ive system. 

The propnstd ac t ians  f o r  t h i s  a rea  are based on: a]  f a r i e r  training 

on techno log ies  developed by H P H F  and b ) i a p l a n t a t i o n  o f  denonst~ation 

p l o t s  wi th  those technõlogies i n  the farn.  

STATISTLCS AND ECONOMY 

The best  technology i s  the  one t h a t  gives t h e  maximum eeonoiiiic 
re turn  t o  the fa raer ,  Ço it is observed the t r e a t a e n t s  tha t  aliou less  



utilization o f  modern inputs and e n e r g y  p e r  productian u n i t .  

LNFORMATION APJD DOCUMENTATION 

I h c  library aaintains a s y s t e a  up t o  d a t e  in terms of  çantacting 

o t h e r  libraries a11 o v e r  t h e  w o r l d  i n  order t o  b r i n g  the  infornation 

needed f o r  r e s e a ~ c  h.  

Bes ides  th i s  ç e r u i c e ,  t h e  library is respinsible f o r  t h e  m a i n t e  - 
nance o f  books,  jeurnals, siides and maps. 

EMBRAPA/CNPMF AND THE E X T E N S I O N  SERVICE 

I n  B r a z i l  r e s e a r c h  and technical assistance a r e  executed  by  d i f f e  

r e n t  c o r p o r a t i o n s  but they a r e  t i g h t l y  linked i n  t h e  work towards t h e  

farm. The e x t e n s i o n  s e r v í c e  has a r e p r e s e n t a t i v e  i n  the  Cansultant 

Çouncils f o r  cassava and f r u i t  c r o p s  and p a r t i c i p a t e  i n  meet ingç  c a r r i e d  

ou t  in o r d e r  t o  d e f i n e  t h e  n a t i o n a l  programç e v e r y  3 years.  

A l ç o ,  j o i n t l y  w i t h  t h e  t e c h n o l o g y  diffusion ç t a f f  o f  CNPMF, t h e y  

go t e  the f i e l d  a n d  see wha t  t h e  f a rmer  needs .  A e t i a n s  such as t h e  anes 

a l r e a d y  c i t e d  under  t h e  D i f f u s i o n  o f  Teçhnalogy t i t l e  a r e  undertaken  t o  
.a 

g e t h e r  b y  EMBRAPA and the corposation f o r  e x t e n s i s n s e r v i c e ,  

EMBRAPA/CNPMF AND THE U N I V E R S I T Y  

The Ltniversity p l a y s  a v i t a l  r o l e  i n  the  r e s e a r c h  cooperative s y s  - 
tem undsr uay i n  Brãzil, a s  responsible for b a s i c  research. 



In  ths case a f  CRPWF and the U n i v e r s i t y  o f  Bahia canpus a t  Cruz 

das A l i a s ,  the centcr" çessearchers serve  as professars in t h t  graduate 

courst of the unirerçity's agronony school,  a f a c t  illustrating the i u l t i  - 
disc i p l  inary  rork  c i  t e d  above. 

RESEARCH RESULTS 

Pineapple Nat ianal Research Pragraa 

a )  Aetive geraplasn Bank 

Tro hundred n inety  accessions fron 14 species (Table 11) are being 
eraluated i n  the  gemplasm bank o f  CNPHF accord ing  t o  its previousl y 

dcf  ined deser iptors .  'Perola Qndl8AG-6  "ave shown r ts is tance  t o  fusa - 
r i a s c s ,  the i o s t  important  pineapp le  disease i n  Brazi  1. 

b )  Resistsnce t a  fusarioses 

Hybrids of I S i o o t h  Cayennc* x 'Roxo de ~ c f ; '  and o f  ' S i o o t h  Cayen- 

me' x 'Alto T a r i g  have çhown resistance t o  fusarioses i n  53 and SO% 

of t h e i r  progenita respeçtively. Fruits frou 0 pkants o f  t h e  f i r t s  cross 

shored good characterist ics for  the Industry. 

c )  Obtain ing  plants  free o f  fusarioses by ieans o f  ~ a p i d  prapagatian 

The rapid propagation tec  hnique canç ists in praduct ion o f  p l a n t  let? 
f rom axillary budr of t h e  i o t h e r  plants  o r  other sweh as f r u i t  crown by 
dividing i t  i n  siall sect ions and growing then i n  nurser ies b ç f o r t  trai is - 
p l a n t i n g  t o  the f i e l d .  T h i s  p e r i i t s  a p r e v i o u s  çelection f o r  p l a n t  f r e t  

o f  fusar ioscç.  

1 Annual 1 e c h n i c a l  Repar ta .  CNPMF, 1983-1984. 



Banana Mational Research Prograa  

a )  Aetiwe germpiasn Bank 

One hundred twenty faur  aecessians a r e  b t i n g  craãuated %n the 

germplasm bank o f  C N P N F  acçord ing  t o  its p~eviouçly d e f i n t d  descr iptors.  

A t  t h e  sane t i n e ,  250 d l p l a i d s ,  t r ip lo ids  and t c t r a p l o i d s  hybr idç produ- 

ced a t  CHPMF a r e  being ewal~atcd  i n  the f i e ld .  

b )  Hew c u l t  i v a r s  

'Pra ta  and qI lyrarc@ (AAB graup) wcrc s c l c c t c d  as substitutcs t o  

P r a t a  and Naga cultivars [ A A B  group) respectiwely. 'Prata A&' is snaller 
than ' P r a t a t ,  w i t h  identieal  t a s t e ,  and is less suseeptible t a  S igataka 

diseasc. I t  yields 25 t/ha/cycle, a g a i n s t  13 t/ha/cycle o f  l P r ã t a r .  'Hy- 

s a r e !  i s  reçistant t o  S iga taka  and Panama disaases, i t s  t a s t a  is s i m i  - 
l a r  t o  'l!açãi and yiclding around 17 t/ha/cyclc, against 15 t/ha/cyclc 
af t ~ a ç g t .  

h l e h  with banana leavts and stens gave a mean yield o 7  51.3 t l h a  

i n  p l a n t s  18 years a l d  a f  K t t r a  banana eultiuar, while th t  t reatnents 

u l t h  Canavalia ensifarmis intercropped and manual weeding yielded 18.5 

and 8.5 t /Ra,  respectivelly. 

Citrus flational Rescarch P r o g r a i  

a )  A ç t i v e  germplasi  Bank 

Four hundred accsssions o f  t h e  genus Citrus and relativeç a r  e 

being evaluated i n  the  gernplasn bank aecording t o  i t s  prcwiawsly d e f i  - 
ntd deseriptors. 



b j  R o o t s t o c k  s e l e c t i o n  a n d  mother p l a n t s  free o f  v i r u s e s  

Citrus orchards  i n  B r a r i l  have 95% Rangpur l i m e  as r ~ o t s t o c k .  I n  

o r d e r  t o  d i v e r s i f y ,  i t  is shown i n  Tables 12, 13 and 14 alternative ' 

r o o t s t o ç k s .  Alço, a p r o j e ç t  o f  n i c r o - g r a f t i n g  t o  establish mother  p l a n t s  

f r e e  a f  v i r u s e s  is under May. 

c )  I n t e g r a t e d  c o n t r o l  and biology o f  t h e  citrus b o r e r  Cratosomus 

flavofasciatus 

The p l a n t  Cord ia  verbenasea has  been used i n  t h e  control  of  t h e  

c i t r u s  b o r e r .  It was obserred that 94.13% a f  c i t r u s  b o r e r  adul ts  c s l l e c  - 
t e d  f r e i  February t o  June were çaptured on t h a t  plant. 

Mango Nat iõnal Research Prograa 

a )  A c t i v e  germplãsm Bank 

N i n e t y  two accessions a r e  being evaluated i n  t h e  geraplasm bank 

and Santa Alexandrina, Surpresa ,  ~ t a i a r a ç á ,  Van Dyke ,  M. 13269,M.202222, 

Tommy A t k i n s ,  ~ a ~ á ,  Ruby, E x t r e m a ,  f l o r i g o n  and Haden varieties have 

yielded more than t h e  o t h e r s .  With regard  t o  phisical and c h e ~ i c a l  qu? 
lities as well as anthraçnose reslstance Surpresa, Yan Dyke, M .  202222 , 
E lson, F l o r i g o n  and Haden v a r i e t  ies a r e  considered super ior .  

Cassava Nat ional Research Program 

a )  A c t i v e  Germplasm Bank 

Around 1.500 acçessions a r e  r e g i s t e r e d  b y t h e  Genetic Resources 

N a t  i ana l  Center  (CENRRGE N )  and 900 accessions a re  being evaluated i n 

t h e  germplasm bank o f  CNPHF accord ing  t o  i t s  previously defined descrip 
tors. 

b) N e w  cultivars 

The arogram has already identified cult ivars  f o r  the regions o f  



Cerrados, Sauth, Humid Ttopic, Savannah and thc transition between Hunid 

T r o ~ i c  and Cerrados. 

c )  Crap mansgcment 

Tht rean yicld o f  cassava grarn in niniiui tillage plats  was simi - 
lar t o  the traditional sai1 pr tpara t ian  prsctice but it  ras obserred a 

75% rcductian i n  time and casts by using t h t  iiniium tillage systen as 

seen in Table 15. 

Cassava inttrcrapped i n  thz  dauble Faw planting s y s t e i  w i t h  conaon 
btanç, cowpea, gtoundnut, and sreet  potato were 76, 62, 87 and 70%, reç-  

pectivtly, more e f f i c i e n t  i n  land utilizatlan thsn the isalated crop,  as 

shorn i n  Tablt 16, 
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f h8LE 10 - Rcsearch area, number of pro j e c t s  and of research institutions 

af t h t  Cassava l a t  i ona i  Rescsrch P r o g r a i  by rcgion of &rsril  

Muiber o f  p r o j c c t s  by region 
Researeh Area f otal  

l o r t h  Northeast  Southeast South Yest 

P lant  0reeding 5 
Intercropping 1 
P l a n t i n g  Systtas 2 
Weed Control  - 
S o i l  and Plant k t s i t i o n  - 
Inseçt Control  - 
Prapagat ing N a t c r i a l  - 
Production S y s t e i  - 
Soi l Conservat i o n  - 
Soi l  Ranagement - 
Ptuning - 
Oiseast Control - 
Plant ing Time I 

Harvest ing Time - 
Crop ratatian - 
Food f echnology - 
fitchanical Harvesting - 
Tcchnology Qiffusion - 
T o t a l  8 58 22 9 2 99 
Total o f  Research 



TA8tE li  - Accessions o f  t h e  Pineapple A c t i v e  Germplasm Bank - CNPMF, 1983 

Spec i es lumber o f  Accessions 

Ananas comosus 

Ananas brac teatus 

Ananas anamassoides 

Ananas erectifolius 

Ananas parguazens is  

Ananas sp. 15 

Pseudonanas sagenarius 

Bromelia balansae 

B r o m e l i a  goed iana  

Broeelia s p .  

Bilbergia sp. 

Tilandsia s p .  

Germplasm without c lasçification 58 

T o t a l  290 
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T A B U  14 - Rootstozk e f f e c t  on * H a a l i n h r a n g e  praduetion Ln boxes oF 
40.8 kg per hectare 

Florida rsugh lsmon 

Volkamtr  leron 

Rangpur lime 

Sunki tangerine x English trifaliate 

Rangpur lime x e a r r i t o  citrange 

Sunki tangerine 

Cleopatra tangerinc x Rangpur lime 

Ca ip ipa  orange 

Carriso c i t r a n g e  

Sunki tangerine x Singlt c i t r u n c l o  





TABLE 16 - E f f e c t  o f  doub le  row planting system i n  cassava r o o t  prdduct ion  

a r m e  and i n t e r c r o p p e d  wi t h  beans,  cowpea, grsundnut and sweet 

potato  and Land E f f i ç i e n t  Esage ( U E T )  

Treatment 

P l a n t e d  w i t h  cassava T o t a l  
UE T 

A t  p l a n t i n g  A f t e r  pruning ( t / h a )  

t i m e  ( t l h a )  

Beans O. 81 

Cewpea - O, 79 

Sueet-potata  11.63 

Groundnut 1.23 

Cassava - 
Cassava 4 - 

Beans ( 0 4  raus between double  
rows) 0.61 

Cassava + - 

Beans(3 rows betueen 

doub le  r o u s )  

Cassava  + 

Cowpea(4 rows 

between double rous) 

Cassava + 

Cowpea ( 3  rows 

between d o u b l e  r o w s )  O. 54 

Cassava + - 
S w e e t  p t a t o ( 3  raws - 
between double r o w s )  10.02 

Cassava + 

Sweet  p o t a t a ( 2  rous 

between double r o w s )  

Cassava + - 
groundnut ( 4  rows - 
between double rows} 1.14 

Cassava + - 
groundnut (3 r o u s  - - - 1.77 

between double rows) 1-02 1.02 2.04 - 



Nationa1 Center  f o r  Crop Research 

@ Regional Corporation 

O S t a t e  and T c r r i t a r y  E x p e r i m e n t a l  S t a t i o n s  

S p e c i a l  S e r v i c e s  

N a t u r a l  Resaurces Research Center 

S t a t e  Carporation 

FIG.  1 - T h e  National Agricultura1 R e s e a r c h  System s e t  up by E M B R A P A  i n  

B r a z i  1 



FIG. 2 - Circu lar  research n o d e l  employed b y  EWBRAPA 
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