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EXECUTIVE SUMMARY 

One goal o f  the PRONAN outreach section o f  the App l i ed Agr i cu l tura l 
Research and Outreach Proj ect (RAU? i s  i mprov i ng product i on and prof i tab i l i t y  of 
RAU mandate crops fo r  the peasant farmer i n  Bas-Za i r e .  Strateg i es to achieve 
th is  goal include the mult ipl icat ion, introduction, and d i f fus ion o f  improved 
variet ies and o f  new agr icul tura l  techniques produced by the crop improvement and 
farming systems sc ient is ts  o f  the three national research programs making up RAU- 
-PRONAM, PNL, and PNM. From 1985 to 1987, cassava was the only mandate crop 
which PRONAM mul t ip l ied and d is t r ibuted i n  Bas-Zaire. From 1988-1990, PRONRH was 
also i n  charge o f  mul t ip l icat ion and extension o f  maize and grain legumes fo r  the 
reg I on. 

Training agricultural  extension personnel o f  gavernmental and non- 
governmental organizations i n  production technologies fo r  SENARAU crops and thei r  
extension methodology i s  the second goal fo r  the outreach section. Through 
developing a corps o f  trained agents, PRONRH hopes to  assure the extension o f  
technological information to  peasant farmers, and hence the promotion o f  
agricultural  development i n  Zaire. Training o f  these extension agents has been a 
key strategy especially i n  the d i f fus ion o f  improved var iet ies and w i l l  play a 
greater r o l e  i n  the dissemination o f  improved cul tura l  techniques as these 
continue to be developed by SENARAV. 

PRONAM's outreach strategy comisted o f  working with governmental and 
non-governmental dwelopment organizations, pr ivate and semi-private local 
agricultural  companies and agencies, re l ig ious  groups, and agricultural  projects 
engaged i n  promoting agr icu l tura l  production a t  the v i l l age  level. I n  areas 
where no such organizations existed, outreach worked w i t h  the extension agents o f  
the Department o f  Agriculture. Outreach had three min a c t i v i t i e s :  1 )  
multiplying new var iet ies o f  cassava, grain legumes, and maize, 2) producing and 
dtst-ributing cutt ings for  mu1 t ip1  icat ion and farm-level demonstration t r ia ls ,  and 
3 >  t raining o f  extension personnel. 

Between October 1985 and June 1990, the outreach section harvested more 
than 2.6 m i l  l o i n  meters o f  cutt ings o f  improved cassava var iet ies from 250 ha o f  
mul t ip l icat ion f ie lds  planted a t  M'Vuazi, Kavuaya, and Gimbi i n  Bas-Zaire. The 
majority o f  these cuttings, more than 1.2 m i l l  ion meters, were given to 
development organizations and government agencies fo r  d is t r ibuton to peasant 
farmers, farmers ' assoc i a t  i ons, church groups, and schoo l s . A I though the to ta I 
number o f  farm fami l i e s  benef i t t ing from th i s  d is t r ibu t ion  i s  not known, a t  least 
10,000 families i n  45 o f  the 55 c o l l e c t i v i t i e s  i n  Bas-Zaire have received 
cuttings produced i n  PRONRM f ie lds .  This f igure does not take into account the 
tota l  number o f  farmers par t ic ipat ing i n  community mul t ip l icat ion f ie lds  nor 
those receiving cutt ings form col laborators' mul t ip l icat ion f ie lds .  Cuttings are 
also made available to  farmers during harvests o f  demonstration f ie lds  planted 
w i  t h  PRONF\M variet ies. Between 1985 and 1990, over 800 demonstration f ie lds  were 
planted by 4 o f  PRONAM's collaborators. 

From 1986 to June 1990, PRONAH organized 8 formal training sessions, 
one non-agr i cu I tura l workshop, and a l so prov i ded I og i s t  i c support two sem i nars on 
stat ion. Four technical f i e l d  days were, organized on stat ion. O f f  station, 
PRONAM trainers taught f i ve  formal t ra in ing sessions and conducted four f i e l d  
workshops. 

Where previously trained farmers' associations or  church groups exist, 
combining a program o f  rapid mult ipl icat ion, community mul t ip l icat ion fields, and 
a more formal network fo r  passing the cutt ings from one v i l lage to another could 
assure an adequate supply o f  cutt ings o f  new var iet ies even more quickly than i n  
the past. I n  a r a s  where farmer's have l i t t l e  contact w i t h  a development group, 
one-time mul t ip l icat ion f i e ldsw i l l  continue t o  be themost e f f i c i e n t  way to serve 
a maximum number o f  farmers with improved var iet ies o f  cassava, grain legumes, 
and mai re.  
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GENERAL INTRODUCTION 

The Appl ied Agricultural Research and Outreach Project (RAU), i n  
operat ion from September 1985 to September 1990, uni ted three national food 
commodity research programs: the National Maniac Program (PROtWfl), the National 
Maize Program (PNfl), and the National Grain Legume Program CPNL). The project 
had the double goal o f  reinforcing the a b i l i t y  o f  the Zairian Department o f  
Ftgr i cu l ture to conduct app l i ed research on certain food crops, and o f  
developing linkages with the agencies involved i n  agricultural  extension o f  new 
production techniques and new var iet ies o f  these crops. The target population 
for the pro jec t 's  outreach e f fo r t s  m a s  the vil lage-leuel farmer who generally 
cul t ivates less than 1 hectare per a m m  i n  Bas-Zaire. Recently, the name o f  
the RAV project changed when the Zairian government created the National 
Service fo r  Applied Agricultural Research and Outreach (SEI1AFW). RAU I i s  
used to re fe r  to phase I o f  the project and SENARAU to refer  to past and 
continuing a c t i v i t i e s .  

The outreach act i v i t i es o f  SENRRAU that were concentrated i n the Bas- 
Zaire and Bandundu regions o f  Zaire were a logical consequence o f  two previous 
projects on cassaua. One, the National Manioc Program ( P R M ) ,  was created by 
the Government o f  Zaire CGOZ) in 1974 w i t h  technical assistance from the 
International Ins t i tu te  o f  Tropical Agriculture <IITA> to f ind solutions to 
disease and insect pest attacks l i n  the early 1970's. PRONAM screened local 
and introduced var iet ies o f  cassava for the abi I i ty  to  produce a crop under 
disease and insect pressure and began a breeding program to develop var iet ies 
able to  r e s i s t  deb i l i ta t ing  pest a t t a c k .  National s t a f f  received para- 
professional t ra in ing and in 1977 higher degree t ra in ing was begun fo r  selected 
candidates . 

I n  1880, the United States Agwtcy for International Deuelqment 
joined forces with the GO2 and llTA i n  implementing the Cassaua Outreach 
Project (077) i n  order to  continue t ra in ing PRONAM s t a f f  while continuing to 
develop PRONAM's a b i l i t y  to  c;mduct applied research on c a m .  This project 
added an outreach component to  PRONFin in order to  muke new variet ies and 
research resul ts  available for  dissemination to  rura l  farmers. The outreach 
strategy cons i s ted o f  work i ng RI i th goverrunen ta  l and non-gouernmen ta l 
deuelopment organizations, pr ivate m d  semi-priuate local agricultural  
companies and agencies, re1 igious grcurps, and agricultural  projects engaged i n  
promoting agricultural  production a t  the v i l lage level. In  areas where no such 
organ i za t i ons ex i s ted, outreach worked w i th the ex tens i on agents o f  the 

Department o f  f lgriculture. This same strategy was adopted for RftU I .= 
The outreach component o f  Project 077 had four main ac t iv i t ies :  1)  

mu1 t i p l e  s i t e  test ing for  new varieties, 2) producing and d is t r ibut ing cutt ings 
for  mult ipl icat ion, 3)  t ra in ing o f  extension personnel, and 4 )  conducting farm- 
level demonstration t r i a l s .  Outreach support ac t i v i t i es  for WU I were s imi lar  
but mul t ip le s i t e  testing was transferred to  the plant breeding section and 
greater emphasis was given to  the d is t r ibu t ion  o f  cassava cuttings for  
community mu1 t ip1  icat ion f ie lds .  During the las t  year o f  RW I, d is t r ibu t ion  
o f  new var i e t i es o f  soybeans, p e m  ts, and cassaua was begun i n co I l abora t i on 
with the farming systems section. Training the extension s ta f f  o f  development 
organizations and o f  the Department o f  Agriculture was as important to RftU I as 
i t had been to the Cassava Outreach Project. As before, trained s t a f f  were 
expected to  t r a i n  others, thus increasing the number o f  qua1 i f i e d  extension 

agents i n con tact  w i th farmers. Under RAU I , howeuer, co l l aborators ur i th no 
trained trainers cal led on PRONFHl outreach to  conduct training sessions fo r  
represents t i ues o f  farmers' assoc i a t  i om and church groups. These trained 
volunteers are l i k e l y  to continue the linkages w i t h  the National Research 
programs even w h e n  the extension projects iuhi ch support them are d i  scont i nued. 

I n  par t  3 o f  t h i s  end o f  project report, the outreach section 
a c t i v i t i e s  presented include the work o f  D r .  S. J. Pandey w h o  had begun the 
extens ion act  i u i t i es o f  PRONAII under the Cassava Outreach Program and con t i nued 

Caused by the bacterium .t&~tfmwsrs w?inUtis and the cassaua mealy bug, 
fkmmxcth- m7 ihu t is. 
USAID. Document du Projet.  Projet du Recherche Agricole Appliquee e t  
Vulgarisation, NP 660-0091. 7 Septembre 1983. p.11. 
ib id. ,  p .  9. 



under RAV I, D r .  C. Bar t l e t t  who acted as interim head o f  the section after 
~ l l n e s s  forced D r .  Pandey to leave, myself who joined the program in  Hay o f  
1988, and o f  the Zair ian outreach s t a f f  including lr. Belawaku Ua Kanda who i s  
the he& o f  PRONAM's mu1 t ip1 icat ion uni t ,  Ir. Mutombo Tshibadi who came to 
H'Uuazi from Kiyaka i n  Rpr i l  1989, Ir. Kamizelo Kitambala who was transferred 
from H'Uuazi to replace Mutombo i n  Kiyaka i n  July 1989, and f i e l d  technicians 
Nsibandoki Lukikeba, Uelino Gracia, Massmba Ndokunsadio, and Hayele Diambote 
not to mention the f i e l d  workers o f  the mul t ip l icat ion section. Agronome 
Tidika Nsangu and animatrice agricole Dinasuene Mena also contributed to the 
accomplishments; the former l e f t  i n  1988 to  continue h i s  agricultural  education 
and the la t te r  died i n  ch i l db i r th  i n  1987. 

The reader may note certain discrqmmies between th is  report and 
previous PRONAM reports. One reason i s  that there was some overlap i n  
reporting periods. Collaborating organizations d id  not always make clear 
whether the data they provided were organized by ca l endar year o r  by 
agr i cu l tural year. The other reason i s  that PRONAM works w i th a w i de range o f  
deuelopment organizations cu-td gouernment agencies, laany of whom are poorly 
equipped to keep accurate records o f  thei r  extension ac t i v i t i es .  When faced 
w i t h  l imited resources, most collaborators prefer to concentrate on delivering 
PROW planting material to  thei r  target populations rather than on recording 
d is t r ibu t ion  dates, number o f  f a r m  famil ies receiving cuttings, and amounts o f  
cut t i ngs d i s tr i bu ted . I n m y  cases, co l l abora tors choose n e w  target areas 
each year and have neither l i s t s  o f  the populations to  be served nor good maps 
showing the geographic location o f  the vi l lages. The maps currently available 
fo r  Bas-Zaire date from the colonial era with few updates; whole vi l lages and 
wen roads haw changed the i r l ocat i on w e r  the years further comp l i cat i ng the 
a h i l i t y  o f  collaborators and PRONAM to make a complete map o f  where improved 
planting material has been distr ibuted. Data presented i n  th is  report include 
only those which could be presented with confidence based on f i e l d  notebooks, 
or iginal d is t r ibu t ion  l i s ts ,  and collaborator reports; therefore, these data 
represent only a f ract ion o f  the actual f igures fo r  amaunts o f  cuttings o f  
improved cassava var iet ies distr ibuted and numbers o f  farm families reached 
with the new var iet ies.  

ACTllllTlES CRRRIED OUT AND RESULTS OBTAINED 

3.1 On-station mul t ip l icat ion o f  improved cassava, grain legume,, and 
maize var iet ies 

3.1 .1  l n troduc t i on 

One goal o f  the outreach section o f  P R O M  i s  improving production 
and prof i tabi I i t y  o f  the SENARAU mandate crops fo r  the peasant farmer i n  Bas- 
Zaire. Strategies to achieve th is  goal include the mu1 t ip1 ication, 
introduction, and d i f fus ion  o f  improved var iet ies produced by the crop 
improvement and farming systems sc ient is ts  o f  PROM, PNL, and PNM, the three 
national research programs making up SENARRU. From 1985 to 1987, cassava was 
the only mandate crop which PRONRM mul t ip l ied and distr ibuted i n  Bas-Zaire. 
PRONAM outreach became responsible for  mul t ip l icat ion and extension o f  maize, 
grain legumes, and cassava within Bas-Zaire when SENARFiU decided that 
commercial seed mu1 t ip1 icat ion and extension for  a l  I i t s  mandate crops should 
be the respons i b i l i t y  o f  the national program headquarters found w i th in the 
area. Mul t ip l icat ion o f  maize and grain legume seed began i n  1987 a t  the 
H'Uuazi stat ion. 

During the 1987-88 agricultural  season, the mul t ip l icat ion u n i t  a t  
H'Vuazi was made independent o f  the outreach section and reported d i rec t ly  to 
PRONAM's Director. The u n i t  was again integrated into outreach a t  the 
beginning o f  the 1988-1989 agricultural  campaign. 

In  the region o f  Bas-ZaTre, mul t ip l icat ion a c t i v i t i e s  also take place 
a t  the adap ta t i on centers Kavuaya and G i mb i (recent l y r e  located to K i nzau- 
VueteZ under the supervision o f  the PRONAn technician who manages the centers' 
research f ie lds.  A t  Kimpese, a th i rd  adaptation center, the mul t ip l icat ion 
f i e l d  o f  1 hectare i s  planted and maintained by PRONRtl every year in exchange 
for  use o f  land fo r  research t r i a l s  a t  the Centre de Development Communautaire 
de I 'Egl ise du Christ au Zaire CCEDECO>, so harvest o f  cuttings and tuberous 



roots from th is  hectare i s  the responsib i l i ty  of CEDECD. 
The mul t ip l icat ion f ie lds  produce plant ing stock o f  improved 

var iet ies o f  cassava, and maize and grain legume seed for: 
a> d is t r ibut ing to peasant farmers thr-h collaborating 

organ i za t i ons, 
b )  furnishing commercial seed and cutt ings to  farmers, and 
c >  the research needs o f  other inst  i tutes and the other sections o f  

PROW. 
There are three main tasks for the mul t ip l icat ion section wi th in the 

extension section: 1 )  rapid and small-scale mul t ip l icat ion o f  cassaua, 2) 
large-scale mult ipl icat ion o f  cassava, and 3 )  small-scale mul t ip l icat ion o f  
maize and grain legumes. 

3.1 .2  Rapid and small-scale mul t ip l icat ion o f  cassava on stat ion 

Rationale and prwious work: 

Rapid mul t ip l icat ion techniques use a l l  parts of  the cassava stem to 
permit the production o f  large quantit ies o f  plant ing materials i n  a re la t i ve l y  
short period o f  time. Whwr n e w  var iet ies are f i r s t  selected for advanced 
test ing on station, plant stems are giuen to  the mul t ip l icat ion un i t  for  
propagation. I f  there i s  a reasormble umount o f  plant ing material, say 10-20 
stems, small p lots are planted w i t h  hadmod cutt ings o f  ordinary length <25-30 
an) in a nursery. The nursery i s  near a r i v e r  so that the new var iet ies can be 
watered during the dry season. Should there be on urgent demand for  plant ing 
stock, tuto-node cuttings o f  the hardwood stems are planted i n  perforated black 
p las t i c  sacks and the immature shoot t ips  cut in to 10 cm lengths are planted i n  
humidity chambers. The nul t ip1 icat ion rates o f  the three methods have been 
estimated a t :  

5 for farmers4 
10 for normal cutt ings from plants grown under good management 
25 for two-node hcvdrrwod cutt ings 
40 for  combined use o f  shoot-t i p  #rd two-node hardwood cutt ings 

Methodology: 

The plant breeders can usually give only a few meters o f  a new 
var iety to the outreach section. Rapid mul t ip l icat ion techniques are used to 
obtain a few hundred plants with which to begin normal mu1 t ip1  ication. Two 
methods or ig ina l ly  described by Heys are used a t  tlgVucrzi fo r  rapid 
mu1 t ip1 ication: 

a) two-node hardwood sections 
The mature par t  o f  the casscava stem i s  divided into cuttings w i t h  two 
nodes. These short cuttings are planted horizontal ly a t  a depth o f  3 
to 4 a n  i n  black p las t ic  bags f u l l  o f  topsoil and canposted manure 
1 : l  Four to f i v e  weeks later, the young plants are transplanted 
to the f ield, a f te r  the bags are ripped open to  permit root ing. 

b )  shoot-tip cuttings 
The immature shoot t i ps  o f  the cassava stem are divided into cutt ings 
o f  approximately 10 cm. These w e  planted a t  a spacing o f  10 cm X 10 
cm i n  10 crn o f  s te r i l i zed  sand layered over 10 cm o f  gravel I n  
humid i t y  chambers. The younq plants w e  transp I m ted four to f i v e  
weeks later.  

R t h i rd  method which obviates the need for plant ing media has been 
recently described by OtooS and w i l l  be tested by the laul t ip1 icat ion u n i t  a t  

Akoroda, H.  O., R. E. Oyinlola, and T. Gebrenraskel. 1987. Plantable stem 
supply for l l T R  Cassava Uarieties i n  Oyo State o f  Nigeria. Ftgricultural 
Systems 24 : 305-3 I?. 
Otoo, J. A. 1989. R new method for rapid mu1 t ip1 icat ion o f  cassava. l ITR 



the beginning of the next rainy season. For th is  method, two-node hardwood 
cuttings and flue-node semi-mature cuttings are dipped In  a fungicide 
suspension { fo r  example, 6 g o f  Benlate per l i t e r  o f  water) and then placed i n  
a perforated p las t ic  bag. The bag should not be more than two-thirds f u l l  as 
there must be an empty space above the cuttings to permit aeration. The bag i s  
p l aced i n the shade for 3-5 days to perm i t the cut t i ngs to g e r m  i nate . The 
heal thy cuttings are then transplanted d i rec t ly  to the f i e l d  and unsprouted 
cuttings are eliminated. This method can also work without the use o f  
fungicides cmd i s  being pursued as potential tool for stimulating rapid 
mul t ip l icat ion o f  improved cassava var iet ies during the rainy season by 
farmers' associations. 

Wen enough stems o f  a new vclriety are cawailable, standard-sized 
cuttings (25 cra-long) are used to plant m a l l  meas. Researchers use the 
cuttings produced i n  these blocks to plant tests on stat ion and i n  farmer 
f ie lds .  Uarieties p e r f m i n g  well i n  these tests are then moved into large- 
scale mult ipl icat ion. The mul t ip l icat ion team may maintain v a i e t i e s  i n  small- 
scale mul t ip l icat ion for several years pending evaluation by crop improuement 
and farming systems scient ists.  

Results and discussion: 

The last  year that l l T A  var iet ies were rapid ly  rnu l t~p l ied  on stat ion 
was 1985-86. Since then promising uar iet ies have been developed by PRONAfl's 
breeding section using IITA's disease-resistant material. Table 1 c lear ly  
shows that rapid mult ipl icat ion i s  currently being used only to produce enough 
cuttings o f  these new uariet ies to begin small mul t ip l icat ion p lots.  For 
axample, 40230/3 is now planted on 1.6 ha a t  H'Uuazi and i n  small blocks a t  
Kavuaya and Gimbi; th is  area produces more than enough cuttings fo r  the farmer 
+ - s t  conducted by the Farming Systems group. 

From 1985 to 1987, PRONAH mul t ip l icat ion planted small blocks o f  
seueral var iet ies a t  Mankewa and Ntampa <Table 2 )  pending the outcome o f  
obserua t i ons by the research see t i ons . By l ate 1987, most o f  these uar i e t i es 
had been returned to the breeding section's germplasm col lect ion.  The 
mul t ip l icat ion unit i s  now concentrating an the most promising breeding 
materials, three o f  which are currently being d is t r ibuted to farmers fo r  on- 
farm tests, and on a group o f  yellow-fleshed var iet ies being observed by the 
crop sc ient is ts  to  determine the i r  pest tolerunce and y ie ld  capabi I ity.6 

Rationale'and previous work: 

Commercial seed production i s  generally the mandate o f  the Service 
Nationale de Semences (SENASEH--formerly Bureau National de Semences, BUNASEM) 
but SENASEM h a  not yet taken over the production and extension o f  commerc i a l- 
grade plclnting stock o f  irnprwed cassava v a i e t i e s  largely because o f  the 
problems inherent i n  transporting bulky cassava cuttings. Consequently, PRONAN 
has continued to plant commercial mul t ip l icat ion f i e lds  a t  H'Uuazi, Kauuaya, 
and Gimbi. Large-scale mul t ip l icat ion permits PROM to  furnish cutt ings o f  
improved cassava uar i e t  i es through free d is t r ibu t ion  or by sale to 
collaborating organizations, d i rec t ly  to peasant awl commercial farmers, and to 
researchers in Zaire. 

When PRONAM ' s research team i dent i f i ed the f i r s  t d i sease-res i s tant 
uarieties, there was no infrastructure i n  place for mult iplying and 
d is t r ibu t ing  them. In  the early 1980's two parastatal organizations--Groupe 

Research Br iefs 9(2):5. 
Ye l l ow-f l eshed vat- i e t i es contain more carotene than wh i te-f l eshed uar i e t i es 
but generally have lower yields o f  tuberous roots. The fresh roots wi th 
yeilow f lesh are usually eaten as snacks with peanuts and a t t rac t  a higher 
pr ice than those with white flesh. Host farmers i n  Bas-Zaire grow a l imited 
area o f  such variet ies. Hembers of  peasant associations have expressed 
i n t e r e s ~  i n  imprwed yellow variet ies during three d i f ferent  f i e l d  days a t  
PRONAR . 



Economie Rural (OER> and ZAIROH, a Zairian-Rumanian uenture--planted large 
areas with the uariety 02864 or ig ina l ly  selected by INERA. By the time Kinuani 
was released i n  1983 these agencies no longer existed in Bas-Zaire. A t  that 
time PRONFm contacted a group o f  development organizations and companies who 
were w i  l l i ng  to mul t ip ly  or  d is t r ibu te  t h i s  new variety. Projet I talo-Zairois, 
the Cen t ra  de Dive l oppemen t Communauta i re, and severa I factor i es p l anted 
centralized mul t ip l icat ion f ie lds  (Table 3) but most o f  the other groups 
distr ibuted the cutt ings to individual fanners (Table 4). A t  the beginn~ng o f  
the RRU project, therefore, PRONAn continued to plant large mult ipl icat ion 
f i e l ds to meet the needs o f  co l I abora tors and farmers (Table 5 1. 

PRONAH's mul t ip l icat ion o f  maize and gra in legumes began when H'Uuazi 
became responsible fo r  farming systems research and extension o f  these crops. 
Hu l t ip l  ication began i n  la te  1987 for  maize and pemut and i n  late 1988 for 
soybeans and cowpea. Seed produced f r m  these mul t ip l icat ion f ie lds was 
intended for  the research sections o f  PRONRN, fo r  future mult ipl icat ion fields, 
and for collaborating organizations. The excess was sold because PRONAH does 
not yet have adequate storage f a c i l i t i e s .  

Methodology 

The mul t ip l icat ion s t a f f  p lant  the most healthy o f  the cassaua 
cuttings and seed produced the previous year on l and P R O M  rents from 
ui l lages adjacent to  H'Uuazi, Kauuaya, and Gimbi. The land i s  plowed, limed 
(for maize and legumes>, and harrowed by tractor and, when f e r t i l i z e r  i s  
auailable, 50-50-50 kgiha o f  N, P205, K20 are applied by t ractor to 

mul t ip l icat ion f ie lds .  Host other operations including d i n g  and side- 
dressing with f e r t i l  izer are done by hand. During both 1988-89 and 1989-90 a 
few blocks o f  mqize were intercropped w i t h  F100. During the l a t te r  
agr i cu I tura I year some o f  the peanut hec tarage was also i n  tercropped . I n  1989- 
1990, some o f  the maize and the legumes f i e lds  were planted i n  the Mankewa 
val ley where the s o i l  i s  more f e r t i l e  and has a better moisture-holding 
capacity than that a t  M'Uela, the s i t e  o f  the res t  o f  the mul t ip l icat ion f ie lds  
for  that year. 

Results and discussion 

Between late 1985 and mid 1990, more than 250 ha o f  cassaua were 
planted i n  PRONAM f ie lds  i n  Bas-Zaire w i t h  an additional 10 ha a t  CEDECO, 
Kimpese i n  1985-86 (Table 5). Not a l l  t h i s  area was used to  produce cuttings 
for  ex tens i on purposes; 34 ha were p l anted in exchange for  rent  i ng land for 
research and m u l t i p l ~ c a t i o n  f ields, and approximately 18 were devoted to 
uar i e t i es being developed or  tested . Just w e r  198 ha were cwered w i th the 
three uar iet ies released for extension: F100, Kinuani, and 02864 <Table 6). The 
proportion o f  f ie lds  planted w i t h  FlOO increased with respect to Kinuani from 
1985 to 1990. Although FlOO was selected a t  Kiyaka, tests in Bas-Zaire showed 
that i t  performed we1 l and that i t s  nwrbranching habi t  a1 lowed i t  to  f i t  
easi ly in to mixed cropping systems o f  the region. 

RAU I d is t r ibuted or  sold over 2 m i l l i o n  m t e r s  between October 1985 
and June 1990; most o f  the 830,000 r which were d is t r ibuted to  the public i n  
the f i r s t  year o f  RFlU I were h-sted from 72 hectares o f  Kinuani planted 
under Project 077 in the 1984-1985 agricultural  year. k i n g  i t s  mandate, 
RAV I gradual l y increased the amount o f  FIOO being produced and tested the 
variety 40230i3. FlOO d is t r ibu t ion  i s  fol lowing the system established for  
Kinuani--cuttings are d is t r ibuted to  collaborating orqanizations for 
demonstration or  mul t ip l icat ion plots. The new uariety 40230/3 w i l l  begin the 
same pattern in 1990-1991. A small amaunt o f  Kinuani and 02864 continue to be 
planted on stat ion fo r  d is t r ibu t ion  t o  arws which have not received them. 

The area planted for  cassava mul t ip l icat ion on stat ion has decreased 
steadi ly since 1985-1986 paral le l ing reductions in PRONFU*1 operating funds. Two 
tact ics have been adopted to assure a supply o f  cut t i ngs to the pub l i c. 
Normal I y, PRONAH hi res temporary workers to help weed and haruest the 
mul t ip l icat ion f ie lds .  I n  order to maintain the same area without seasonal 
workers, par t  of the area planted a t  H'Uuazi for  mul t ip l icat ion of released 



v a r ~ e t i e s  was turned over to sharecroppers who w i l l  weed and haruest their  p lots 
I n exchange for keeping par t  o f  the tuberous root  harvest. A I I cu t t  i ngs 
produced i n  sharecroppers' p lo ts  w i l l  go to PRONAM for  d is t r ibu t ion  i n  1990- 
199 1 . The second tact i c has been to contact co l l abora tors who have rece i ved and 
mult ipl ied PROflAH varieties, who would be w i l l i n g  and able to  se l l  cutt ings to 
interested farmers. Between 24 and 35 # o f  the cutt ings produced on stat ion are 
sold <Table 7) .  Sales declined s l i g h t l y  from 1985 to  1990 re f lec t ing  the pol icy 
of the outreach section to l i m i t  the quantit ies sold from the stat ion to any one 
buyer while encouraging sales by farmers wound the stat ion. The l i m i t  i s  also 
intended to +how buyers that PRONAn i s  not a subst i tute for thei r  own 
mult ipl icat ion. Allowing collaborators to supply cutt ings fo r  sale w i l l  permit 
PRONAtl to  concentrate on get t ing older w i e t i e s  to new areas and new variet ies 
to a l l  collaborators. La Fondation H a m s  Seidel, the Centre de Dhloppement 
Communau ta i r e  (CEDEGO >, the Centre de l oppemen t Rura l l n tegre de Mad i mba 
tCEDERI>, and the P r o j r t  d'Appui des Associations Uillageoises de l a  Uallee 
d ' l nk i s i  (PRUI) haue agreed i n  pr inc ip le  to help fcwwer organizations within 
thei r  target area to contact PRONAM i n  order to work out procedures for  o f f i c i a l  
mul t ip l icat ion o f  PRONAN cutt ings. Other mul t ip l ie rs  who could be contacted 
include the Groupe Technique d8Encadrement %gional (GTER) who offered 30,000 m 
in 1989- 1 940 to deve l opmen t groups from i ts f i e l  d p I anted i n February 1988, and 
companies such as the Cimenterie du Zaire (GIZA) or  the Off ice National du 
Transport (ONATRA) who have been planting improved var iet ies for many years and 
haue a lready supp l i ed cut t i ngs to  c l i ents who came to  PRONRM too l ate to buy 
mature cutt ings. 

Approximately 70-80 W o f  cuttings produced on stat ion were deliuered 
to the pub1 i c  ei ther by sale or by free d is t r ibut ion.  Most o f  t h i s  i s  given to 
the major col l ~ b o r o t o r ~  and to  the Department o f  Agriculture's extension 
agents. Others--including miscellaneous development agencies, factories, 
schools, churches, and indiuiduals--benefit from 6-22 R o f  to ta l  production. 
A l though the percentage o f  tota l  production d is t r ibuted free to these three 
groups has not changed appreciably since 1985, the actual mount o f  cuttings 
being d i s t r  i buted i s  about a t h i r d  o f  what i t w a s  i n  1985. The decrease i n  the 
amount o f  cuttings produced on s ta t ion  i s  understandable i n  view o f  the 
cutbacks i n  PRONAM support . Uhat i 5 a1 arm i ng i s  that, from 1985 to 1988, the 
production o f  cuttings from on-station mul t ip l icat ion f i e lds  decreased per 
hectare. 

One reason was the lack o f  equipment fo r  digging drainage canals. 
Desp i te the canals that the farm management crew dug by hand i n  the 1988- 1989 
mul t ip l icat ion f i e l d  a t  Kongo, 3146 R o f  the plants were missing in some 
blocks which were flooded (Table 8). The cassava in the 1987-1988 f i e l d  a t  
M'Uela was also stunted because o f  a high water table. Because the farm 
management crew act i v i t i e s  were hampered, they have only been able to i nst  i t u  te 
a 3-year rotat ion th i s  year. The 1988-1989 and 1989-1990 f ie lds  followed only 
one year o f  fallow. This i s  perhaps desirable for  the p lant  breeders rho would 
l i k e  to  select var iet ies capable o f  tolerat ing weed competition and poor soi ls,  
but i t  i s  not advisable for  mul t ip l icat ion.  Most blocks a t  N'Uela had to be 
weeded f i ve ti mes s i nce they were p l anted i n October 1989. 

The primary reason fo r  declining yields, however, mas lack o f  close 
supervision of f i e l d  workers because o f  d i f f i c u l t i e s  with transportation 
al ternately caused by lack o f  vehicles and lock o f  fuel.  The trend o f  
declining yields can be reversed and, i n  fact, the mul t ip l icat ion unit was able 
t.0 improve the y ie ld  o f  cutt ings i n  the f i e I d p l anted in 1988-89 desp i te  the 
problems with flooding. Rlthough the f i e l d  i s  not yet completely harwsted 
(cuttings from the res t  o f  t h i s  f i e l d  are being reserved for 1990-1991 when the 
gouerment o f  Zaire intends t o  begin large mul t ip l icat ion f ie lds  i n  regions 
other than Bas-Za i re, Bandundu, and Kasai 1, the average y i e l d  was almost 12,000 
m/ha for what has been cut and about 15,000 miha fo r  F1M3 (Table 8). One 
reason fo r  t h i s  improvement was that the mu l t i p  l i cat  i on un i t began to keep 
better records and so was ab l e to  see how to  eva l ua t e  i t s  own performance . The 
waluat ion also suggested that f i r s t  p r i o r i t y  be given to  replacing non- 
germinated cuttings i n  order to  increase production per man-hour. 

The maize variety Kasai I and the peanut var ie t ies  P43 and Mandii?gu 
were mul t ip l ied for the f i r s t  time by PROI.IAn i n  1987-1988. This was the period 
during which mul t ip l icat ion was divorced from the outreach section; the s t a f f  
who planted these f ie lds  say that the yields were negl ig ib le as they were 



planted late. Of the seed produced, 16 kg o f  P43 and 37 kg o f  Mandingu were 
saved for planting i n  October 1988. 

In  1988 aqd 1989, hal f  o f  the area planted with Kasai I was 
i ntercropped w i th F 100 so the s t a f f  could measure d i f ferences i n  manpower under 
the two systems; unfortunately, the p lo ts  were f l&d in 1- and data 
col lect ion i n  1989 was sketchy. I n  1989, 0.6 ha o f  Kasai I was planted a t  
H'Uela C0.5 ha intercropped with F100) and 0.4 ha were monocropped on an 
a l l uv ia l  so i l  a t  Hankewa. Yields a t  flankem were 3.7 T/ha--three times higher 
than those o f  monocropped maize a t  H'Uela where the so i l  has much poorer nat ive 
f e r t i l i t y  and water-holding capacity. Vields per hectare for mono-cropped 
maize a t  H'Uela were 1.5 times higher than those for intercropped maize. 
A l though these were not exper i men ta l p l ots, they support the outreach sect i on ' s 
plea for  land suited for  maize i f  i t  i s  to  continue maize production. For the 
comlng year, 20 ares o f  maize or  less w i l l  be planted as only the collaborators 
i n  Hadimba Zone show any interest i n  maize and many o f  the farmers there 
received seed o f  Kasai I i n  1988 through a gouernment-sponsored program. When 
PNM finds another high-yielding variety suited to Bas-Zaire, outreach w i l l  
ago i n increase the area planted to maize. -( Except for 1000 ears donated to 
PNU to begin thei r  half-sib mu1 t ip1 icat ion and the seed kept fo r  the next 
season's mult ipl icat ion, a l l  maize was sold for food; there were 42 buyers for 
1807 kg o f  maize produced in season fi 1988 and 31 buyers fo r  1825 kg produced 
i n  season A o f  1989. 

Peanut yields were substantially higher i n  1989-90 than i n  1988-89 
mostly because, despite trartsport problems, an e f f o r t  was made to ensure 
adequate f i e l d  supervision. I n  1988-1989, there was l i t t l e  difference between 
Mandingu yields i n  season A and season 5, but P43 produced bet ter  i n  season A .  
Preliminary resul ts  from 1989-1990 showed JL24 yields were 1.3 times higher i n  
season B than season A. The harvest o f  peanuts planted i n  season B o f  1989-90 
was underway when th i s  report was w r  i tten; but, i f the sme holds fo r  P43, i t 
would argue fo r  plant ing peanuts i n  season 6 i n  order to nrinimize manpower 
constraints i n  season A which i s  the most importmt season for  cassaua. This 
recommendation is, o f  course, contingent upon having a f e r t i l e  s i t e .  O f  the 
704 kg o f  unshelled peanuts produced i n  seasons A and 6 1988-1989, 84.5 were 
given to three collaborators fo r  mul t ip l icat ion i n  47 associations or  church 
graups, 1 kg each o f  A24 Cfrom PNL) and tlundingu were given to two church 
groups to  test, and 7 kg w e  given to the farming systems section o f  PRONAH 
(Table 9). PRONAH M'Uuazi used 209.9 kg fo r  further mul t ip l icat ion and sent 25 
kg o f  P43 to P R M  Kiyaka to begin their  mu1 t ip t ica t ion .  Forty people bought 
256 kg o f  unshe l l ed peanuts and 7 others bought 20 kg o f  she l l ed peanuts . 

Soybeans were mult ipl ied a t  M'Uuazl fo r  the f i r s t  time i n  1988-89. 
Although yields were twice as high i n  season A as i n  season B, the main 
mul t ip l icat ion o f  soybean must take place in Season B because there i s  a rapid 
decrease i n  germination rate for soybean stored under the humid conditions o f  
H'Uuazi. Only enough should be planted i n  season A to prouide clean plant ing 
material for  season B. Part of the production from season R, 1988-1989 was 
rep l anted i n  season B and the rest  was so Id. I n  season 8, 157 kg o f  qua l i t y  
seed were produced : 84 kg uras d i s t r  i buted to  three co l l aborators fo r  test  i ng i n 
29 farmer's associations, church groups, and v i l lage health committees, 4 kg 
went to the farming sgstems section, 12 kg were sent to Kiyaka to  begin thei r  
mult ipl icat ion, 25 kg were saued for planting i n  October 1989 and 32 kg were 
sold to three farmers (Table 10). A small amount o f  each o f  the crops 
Cpeanuts, maize, and soybeans) was planted before the m-stat ion t ra in ing held 
i n  October 1989 so the trainees would hwe p l m t  material i n  the f i e l d  to  
examine. Host o f  the 111 kg o f  food-grade mybecm produced i n  season B were 
sold, but 7 kg were used to demonstrate the steps in soybean preparation fo r  
the annual meeting o f  representatives o f  PFWl i n  January 1990. Representatives 
tasted several d i f fe rent  soy recipes and practiced choosing good seed. 

I n  the future m o r e  emphasis w i l l  be placed on mul t ip l icat ion o f  the 
legumes i n  season B provided a suitable s i t e  can be found. Maize production 
w i l l  be reduced u n t i l  new variet ies are ready for test ing from PNM. The area 
planted to cassava w i  l l remain smal I, approximately 30 ha, but e f fo r t s  w i  I l be 
made to ensure that no more than 5 S of  the plants are missing. 

Tradit ionally, most maize consumed i n  Bas-Zaire i s  white; but, during f i e l d  
dags, representatives o f  farmer's associations indicated they would be 
w i l l i n g  to test  new variet~es regardless of the kernal color.  



CI 
:a . 2  OUTREACH 

3.2.1  Introduction 

The outreach section o f  PRONRn i s  not an agricultural  extension 
program but rather a I iaison between PRONFlll's researchers and those private or  
publ ic organizations concerned with agricultural  extension including the 
extension agents o f  the Department o f  Rgriculture and Rural Development 
WGR I DRAL agents ) . Because these organ i za t i ons ' ex tens i on goa I s, s t r a  teg i es, 
and resources d i f fe r ,  PROM has been f lex ib le  when developing j o i n t  a c t i v i t i e s  
with each o f  them. Regardless of the part icular a c t i v i t i e s  carr ied out with 
them, however, PRONAH ' s overa l I goo l i s  to foster sys tems through which new 
ideas and technologies can be arcrde available to  farmers and through which 
farmers can make thei r  needs k n m  to the nat i ona I programs w i th in  SENARAU . 
Unfortunately, many o f  the col laborators do not keep complete records o f  the i r  
extension ac t i v i t i es .  This has hampered PRONAH's e f fo r t s  to quantify the 
number o f  farmers who have receiued P R O M  var iet ies.  Data on the amount o f  
cutt ings distr ibuted from col labwators' mu1 t ip1 icat ion f ie lds  are par t icu lar ly  
rare.  The figures presented below, therefore, underestimate actual 
d is t r ibu t ion  because data include only those which could be ver i f ied  from 
collaborator reports and from original PRONAH records. 

3.2.2 Types of Collaborators 

There are two main types o f  co l I aborators who are the bridge between 
farmers and PRONAM: 1 )  the Zairian Department o f  Agriculture and Rural 
Development tAGRIDRAL), and 2 >  development organizations. In  the early years 
o f  PRONAM, the agricultural  services of pr ivate or parastatal companies were 
also included as coilaborators because they were capable o f  mult iplying and 
d i s t r i bu t i ng  improved var iet ies to their  large work s t a f f  as well as to  
u i l lages near the factory. They continue to produce cutt ings and have helped 
serve c l i en ts  when PRONAH stocks are depleted. 

AGRIDRAL has agents i n  a l l  o f  the c o l l e c t i v i t i e s  and i n  some 
l oca l i t i es . These agents must e n w e  that a l I ab I e-bod i ed farmers plant 
f i e lds  required by the AGRIDRAL. I n  Bas-Zaire, cassava and peanuts are the 
mandated crops. The co l l ec t i v i t y  and local i t y  agents are supervised by the 
agr i cu l tura I inspector for thei r  zone and he, i n  turn, reports to the sub- 
reg i ona l i nspector . PRONAH consul t s  r~ i t h  the i nspec tors for the three sub- 
regions i n  Bas-Zaire when programing ac t i v i t i es  with AGRlDRAL agents. These 
a c t i v i t i e s  are simi lar to those for  development organizations, but concentrate 
more on training, distr ibut ion, and ~ u l t i p l   cation f i e lds  as opposed to  
demonstration f ie lds.  Though PRONAH does not have the funds to support a f u l l -  
scale extension campaign, i t  attempts to p lant  a t  least a nucleus o f  new 
var iet ies i n  each co l l ec t i v i t y  seat. The c o l l e c t i v i t y  agent responsible for  
the mu1 t ip1 icat ion f i e l d  i s  then able to plant f i e lds  i n  each o f  the local i t i es  
and eventually i n  many o f  the surrounding v i l  lages. In most cases, the 
c o l l e c t i v i t y  agents are inv i ted to a training session a t  M'Uuazi before 
receiving cuttings for a mul t ip l icat ion f ield; occasional ly, an agent w i l l  
receive cutt ings before he i s  trained because o f  l og i s t i c  or  p o l i t i c a l  
exigencies. During RAU I, PRONAM has worked pr imar i ly  with agents from 
Cataractes and Lukaya sub-regions which depend on manioc both as a staple and 
cash crop. PRONAM may part ic ipate i n  motivational planning meetings i n  v i l lages 
close to M'Uuazi. Demonstrations planted by AGRIDRFL agents are d i rec t ly  
supervised by the Service Natiomle de F e r t i l  isants e t  lntrants Connexes, 
although PRONM has helped with f ie lds i n  the H'Vuazi area. 

Deve I opmen t organ i za t i ons have two maj or  ex tens i on s t r a  teg i es . One 
strategy i s  to target v i l lage groups (churches or  peasant assoc~ations> and to  

A local i ty ,  also cal led a "groupment," consists o f  several neighboring 
v i l lages.  A co l l ec t i v i t y  unites several loca l i t ies .  AGRIDRRL agents a t  
the loca l i ty  level are also known as 'mniteurs agricoles." Both 
c o l l e c t i v i t y  agents and loca l i ty  agents can be cal led "Agronomes d'Etat."  



t ra in  them to help themselves. The support organizations adopting th is  
strategy have no formal extension agents on the local level but work with 
v i l l age volunteers who encourage the i r group to  exper i men t w i th  new techn i ques . 
The other strategy i s  to post trained extension agents i n  a v i l lage within a 
given target area; these agents work with farmers in the surrounding vi l lages 
who may or  may not be organ i zed in to  g r o w .  PRONAn ' s i n terac t i ons w i th  
development organizations include t ra in ing both the organizations' core s t a f f  
and representatives o f  thei r  farmers' groups, d is t r ibu t ion  o f  cuttings for  
demonstration p lo ts  or  mul t ip l icat ion f ields, and follow-up v i s i t s  when 
possible. 

A b r i e f  description o f  the pr incipal collaborators i n  the region o f  Bas-Zaire 
between 1985 and 1990 follows: 

The Association pour l a  Promotion du Dhloppement Endogine des 
Communaut& de Base (APRODEC) was created by Zairians interested i n  stimulating 
grass-roots development ac t i v i t i es .  I t  hcls a m a l l  s t a f f  and documentation 
center i n  Hbanza Ngungu and publishes a periodical i n  Kikongo to which peasant 
associations can subscribe for a nominal fee. APRM3EC has no extension s t a f f  
i n the v i l l ages--no t even oo l un teem--rather, i t responds to requests from 
v i l lage groups anywhere in Bas-Zaire for help w i t h  special projects or  fo r  
training i n  self-ew;l luat im techniques. S a w  projects include domesticating 
wi ld plants and rodents, teaching v i l lage women to  read, and improved 
product i on techn i ques for  mak i ng soap, c I ay br i cks, 'and s toves . WRODEC 
sponsors meet i ngs t o  foster commun i cat i on camong represen ta  t i ves o f  f arwers ' 
associations and has invi ted development organizations to part ic ipate i n  these 
meetings to  better coordinate development a id  to  these associations. One such 
meeting united representatives from 10 *foyers de d&e~oppement"~ a l l  o f  
which have received PlUMUl cassava var ie t ies  through m ' s  collabot.ators. 
As o f  November 1989, nine o f  these development associations were serving a 
population o f  469 famil ies. 

APRODEC d id  not feel there ws a need t o  create yet another 
agricultural  support project i n  Bas-Zaire and, therefore, d id  not have someone 
with agricultural  training on i t s  s t a f f  until recently. PRMJRn provided 
trwiners for the cassava t ra in ing session financed by APRODEC. RPRODEC 
delivered cuttings o f  improved cassava var iet ies from F'RMJFm to three 
development associations, two o f  which united several farmers' associations 
w i th  a to ta l  membership of 216. 

The Centre de Dkeloppement Coafi~lnautaire (CEDECQ) de I 'Egl ise du 
Christ au Zaire (ECZ) was one o f  PROtWM's ear l ies t  collaborators conducting 
multi locational y ie ld  t r i a l s  and plant ing centralized cassaua mul t ip l icat ion 
f ields. CEDECQ has a crop production department a t  Kiupese rphich uses PRONRH 
varieties; however, i t  i s  not c l e w  how Aqny o f  the cutt ings are given to the 
extension section. The extension sect ion operates through a system o f  "posts" 
scattered throughout Songololo Zone. These posts are often cooperative groups 
o f  farmers who hi r e  agr i cu l tura l support serv ices such as a tractor o r  a truck 
from CEDECQ, Kimpese. As o f  1989, there were 121 members i n  the s i x  previously 
established CEDECO posts. Ht least three new posts were created i n  1989, but 
thei r  membership i s  s t i l l  in f lux .  

When a post i s  created, one or two farmers attend a 9-month training 
i n  general agriculture a t  Kimpese. The trained volunteers then receive 
periodic t ra in ing updates which help them stimulate f a r m  in thei r  posts and 
i n  the surrounding v i l lages to  use illpKtved agricultural  techniques and 
improved var iet ies.  PRMM has trained mmbes from four o f  the posts as well 
as s ta f f  members from the extension and (Y'OF) product ion departments a t  the 
Kimpese center. The s i x  posts established before 1989 have mul t ip l ied and 
distr ibuted PRONflH cassava var iet ies to  a t  least 30 vi l lages or other posts. 

A " foyer de d&ve l oppemen t" i s  a development assoc i a t  ion un i t i ng f armers 
or farmers' associations from several adjoining v i  l lages. Often the 
members o f  these development associations have been trained by and have 
worked with non-governmental development projects or organizations such 
as OXFAB. 



0 The Communaute Bapt i s te  du Zaire Ouest CCBZO) i s  also a member o f  the 
ECZ, the protestant church network that includes CEDECO. I t ,  however, has no 
development structure i n  the v i l lages but of fers the services o f  an 
agricultural  advisor t o  a l l  i t s  member churches. The church members can buy 
tool s, seeds, and tree seed I i ngs through the adv i sor who p r w  i des transport to  
the vi l lages and advice fo r  plant ing and maintenance o f  the new crops. The 
current advisor has no Zair ian hamlogue and but has begun to  t ra in  h i s  
handyman to help out. The advisor i s  responsible fo r  a l l  o f  Bas-Zaire and 
cannot g i ve i n  tens i ve support to  any one church and so has ca l l ed on PRONRM to 
organize meetings or t ra in ing sessions for  representatives o f  several churches 
i n  areas where there i s a perceived need for cassaua improvement . For example, 
CBZO organized a meeting between a mult i -discipl inary team frm PRONRN and 101 
church and community leaders from v i l lages around Sona Bata i n  November 1986. 
After the meeting, 9 church groups, 1 school, and 168 farmers i n  10 v i l lages 
received PRONAM cutt ings . Recently, GEM sponsored a t ra in ing sess i on for  124 
members of 16 parishes i n  Kimwla Zone (and for  parishes jus t  across the 
Bandundu border i n  Popokabaka Zone) and helped finance the d is t r ibu t ion  o f  
cuttings to 23 o f  i t s  parishes serving 31 v i l lages i n  Kimwla and Popokabaka 
and to 3 parishes i n  Had i mba Zone. A l though the population o f  a l l the parishes 
served i s  not known, there are well over 1554 members o f  the 14 parishes that 
PRONFUI was able to contact during a follow-up t r i p  with the CBZO agricultural  
adrr i sor . 

The Gt-oupe Technique d'Encadrement Regional (GTER), based in  Hatadi, 
i s  the branch o f  the ECZ which supports other church-sponsored development 
agencies or projects throughout Bas-Zaire. Rs with CEDECO and CBZO, i t  works 
pr imari ly with church groups but does not r e s t r i c t  par t ic ipat ion i n  i t s  
development ac t i v i t i es  t o  Christians. I n  the past, i t  has planted centralized 
mu1 t ip1 ication f ie lds  with PRONFIH var iet ies a t  Kimpese as we1 I as a t  Kisonga i n  
Seke Banza Zone. In  1988, i t  began working with peasant associations as well 
as church development groups i n  Bas-FIeuue sub-region and much o f  the 
d is t r ibut ion i n  th is  area has been accomplished with i t s  truck or with the help 
of i t s  financing. I t  has no f ixed target pqxi la t ion but  i s  knourn to have 
provided cuttings t o  10 farmers' associations in 1987, to  have helped PRONAM 
prou i de cuttings to more than 22 farmers' associations or  churches i n  1988, and 
to  hove offered 30,000 m o f  cutt ings t o  dawlqxm~t groups in 1989. 

Soma o f  the development projects or churches who are p s e n  t 1 y 
multiplying PRONAM cassava uar iet ies in collaboration w i t h  GTER include: 

- Promotion des Associations Uillageoises (PflWRUI) i n  Tshela Zone - Bureau d'Etudes pour un Deueloppenrent IntCgr-6 (BU31) de l a  
Communautk E m &  l i que de I 'R l l i ance au Zaire (CERZ 1 w i th  
headquarters i n  &ma and a t ra in ing center i n  Tshela - Centre d'Encadrenrent Paysm (CEP) w i t h  a soybean processing 
center i n  the c i t y  o f  B m a  and an agr icul tura l  center i n  Boma 
Bungu c o l l e c t i v i t y  

- the CBZO churches i n  Mbanza Ngungu and Gonrbe Lutete 
- the CEAZ churches i n  Luozi Center and Nkundi 

The Projet Agricole Rpicole de I 'flrmke du Salut (PAFI) works with 
farmer's associations, Salvation Rrmy churches, or v i l l age  health committees i n  
four zones: Kasangulu, Hadimba, Mbanza Ngungu, and recently Luozi. I t s  main 
emphasis i s  on bee-keeping, reforestat ion Cwith some experimentation i n  al ley- 
cropping), and improved crop varieties; howeuer, i t s  goal i s  to help community 
groups to get organized rather than to stimulate production. I t  has no s t a f f  
i n  the vi l lages but i t s  trainers teach v i l lage volunteers to  pass along what 
they learn through speci f ic  community a c t i v i t i e s  such as planting a cassava 
demonstration. The Salvation Army w s  plant ing demonstration p lo ts  with PRONAM 
var iet ies before the RAV I project began but turned to  wul t ip1 icat ion f i e lds  
when people were convinced that Kinuclni was a good uariety. Since 1986, PAR 
has returned to demonstration f ie lds  including F100 and Kinuani; the f ie lds  
combine a local variety and the new var iet ies planted under two densit ies. The 
demonstrations introduce both improved uar iet ies i n  v i  l lages working with PRA 
for  the f i r s t  time and introduce FIOQ in v i l lages which had previously received 
Kinuani. In much o f  Nbanza Ngungu and Hadimba Zones farmers t rad i t iona l ly  
plant cassava closely-spaced in double rows on each ridge--the density ranging 



from 16,000 to 14,000 plants per hectare or more. Since 1986, PAR has 
suggested that farmers compare the tradit ional spacing with the less dense 
10,000 plants per hectare recommended by PRONAM. 

The Projet d'Appui des Associations Uillageoises de l a  Uallee 
d ' l n k i s i  IPAUI) i s  a 3-year extension and training project sponsored by the 
Zair ian Department o f  Rural Development and the French gouernment. I t s  target 
area i s  the lnk is i  r i v e r  val ley which includes parts of several c o l l e c t i v i t i e s  
on the border between Madimba and Hbanza Ngungu Zones. PWl does not organize 
farmers' association5 but supports those that ex is t  or those that are j us t  
get t ing organized. A t  i t s  creation i n  1988, PAUl began working with 22 
associations, has worked with as many as 44, and currently sorks with 37. On 
average, there are 12 members per association but the maximum number o f  members 
has been as high as 660. 

PAUI operates by t ra in ing association members, who must then re lay 
the ~nformation learned to the i r  group. Wl has minimal s t a f f  and generally 
i nu i tes other organ i zat ions to conduct tm i n i ng : PRONRH for food crops, PAA for  
bee-keeping, Projet Frui ts-Uiures for  pruning and graf t ing o f  f r u i t  trees, and 
a veterinarian for  vaccination o f  chickens. Their core s t a f f  v i s i t s  each 
association once a month to t r a i n  the tnembers i n  simple accounting and 
management t e c h  i ques; a l l i nputs to  the msoc i a t  i on, i nc l ud i ng cassaua 
cut t i ngs donated by PROmtH o r  t e c h  i ca l leaf lets, are expected to be registered 
or f i l e d  i n  the association's noteboaks. The trained members o f  each 
association sign a contract w i t h  PAUl specifying the a c t i v i t i e s  to be 
accomplished a f te r  training; fat- example, they must plant a demonstration f i e l d  
from which the cuttings o f  the best variety w i l l  be used to plant a 
mu1 t ip1  icat ion f i e l d .  A f t e r  the association has had the chance to  plant two 
demonstration f ields, i t  i s  considered sel f -suf f ic ient  i n  cuttings o f  the 
var iet ies used. 

The Pro j e t d ' Appu i deb Asmc i a t  i ons tlara i ch&res de Nbanza Ngungu 
<PFISMAN) headquartered a t  Hbanza Ngurgu llros f omer l y the Proj e t de 
Developpement Rural In tQgA de Hbanra-Ngungu (PRODERIH) and before that was the . 
Projet Agricole de Hbanza Ngungu CProjet Flgricole or Projet Francais). When i t  
was Projet  Agricole, each o f  i t s  extension agents w s  responsible fo r  
introducing and increasing vegetable and cassava production in a par t icu lar  
group o f  v i l l ages w i th in  tlbanza Ngungu Zone. Each group o f  4-6 extension 
agents was supervised by a sector chief arho v is i ted  regularly. Between 1982 
and 1984, Projet Agricole was instrumental i n  conducting demonstration t r i a l s  
for PRONAM var iet ies i n  w e r  200 s i tes  i n  the zone. When French funding ended, 
i t  changed into PRODERIM which began to work more with peasant associations 
than i nd i v idua I farmers. Because PRODER IN had to re1 y on1 y on gownment 
funding i t  could no longer af ford most o f  i t s  extension agents i n  the f i e l d .  
I n  1988 PRODERIM was evaluated and reformulated, emerging as PASHAM. PRSHAM 
maintains only 6 extension agents, each o f  which i s  responsible fo r  g iv ing 
technical advice to 5-6 v i l lage associations. I t  has a core s t a f f  fo r  t ra in ing 
but concentrates on management techniques for farmer's associations i n  hopes o f  
get t ing the farmers well organized before PASHAM ends i n  1941. As in the past, 
i t canceritra tes on uege tab l e p d u c  t i on but s t  i l l supports cassava extens i on by 
d is t r ibu t ion  o f  cuttings to individuals and farmers' associations. 

I, The Projet L w l a  de l a  Cooptiration Italo-Zairois de Nkundi ( I ta lo-  
Zairois) i s  a gouernment-supported integrated rura l  development project as 
PROOERIN once was. I t s  a c t i v i t i e s  were once l imited to the Luala val ley i n  the 
Hongo Luala c o l l e c t i u i t y  o f  Luazi Zone; i t  has since created a t  least one sub- 
center in another area. I talo-Zaimis hus several ac t i v i t i es  including 
encouraging animal t ract ion and crop production. The extension section has 
only existed since 1987, but the production section o f  the center regular ly 
planted mwlt ipl icat ion f ie lds  a t  Nkvrdi until i t  lost  most o f  i t s  material in 
brush f i res .  Italo-Zairois has came to  PRONAH to get another nucleus o f  F100 
and Kinucini which should serve as a source of  planting stock for i t s  extension 
program. 

The Service Nationale de F e r t i l i s m t s  e t  lntrants Cormexes <SENAFIC) 
was formerly the Programme Nat i anal Engrai s)FAO (PNE/FFIQ). For many years, i t 
i t l i m i ted i t s  act i v i t i es  to the Ca taractes and Lukaya sub-reg i ons o f  Bas- 



Zaire; i n  1988, i t  opened a sub-regional o f f i c e  i n  Boma to serve the Bas-Fleuve 
l,sub-region. SENAFIC has no extension agents o f  i t s  own but rather works w i t h  
AGRIDRAL agents who are given a bicycle and periodic short courses on 
f e r t i l i z e r  use. I n  addit ion they get a banus for every demonstration f i e l d  
which they successfully manage. Generally one farm family i s  responsible for 
each demonstration but farmers i n  the v i l lage are invi ted to part ic ipate i n  
f i e l d  u i s i  t s  with SENRFIC s t a f f  during crop growth and a t  harvest. 

PRONAH and SENflFlC conducted a cassava training course for 29 
AGR I DRAL agents in 1983; s i nce then the periodic courses are fu  I l y taught by 
SENAFIC s t a f f .  PRONAM continues to part ic ipate i n  f i e l d  days with SENAFIC 
trainees. Unt i l  PRONAtl resources became limited, PRONAH s ta f f  would help plant 
and harvest the SENAFlC demonstrations. PRONAn entomologists and pathologists 
m u  l d a I so ra te  insects and d i seuses in  most o f  the f i e 1 ds . Be tween 1988 and 
1990, PRONAM could only del iver cuttings to Hbanza Ngungu and v i s i t  a handful 
o f  f ie lds.  There was a changeover i n  SENRFIC s t a f f  between 1989 and 1990 so 
future collaborative a c t i v i t i e s  w i l l  have to  be redefined. 

I) Technoserve has provided improved cassava variet ies and technical 
advice to two large farmers' cooperatives i n  Kasangulu Zone, COOPLAZALU and 
COM)AZAS. In  1987, Technoserw brought PRONAll cutt ings to 237 COOPLRZALU 
farmers i n  14 v i l lages and i n  1988, i t  brought cuttings to two vi l lages i n  each 
o f  the cooperatives. I t  can respond to requests for  help from cooperatives 
throughout Bas-Zaire but has not recently been i n  contact with PR13NAH except to 
send a rapor t from COOPLRZRLU on the performance o f  K i nuan i , F 100, and 4O23W3. 

I) The Centre de Dheloppement Rural Integre de Madimba <CEDERI> 
l former l y Centre du D i v e  l oppemen t Communau ta  i r e  de Mad i mba < CEDECOfl ) 1 suppar t s  
organized farmers' groups in tladimba Zone. Crop improvement i s  only one o f  i t s  
interests which include improving water supplies, public health, and v i l lage 
techno 1 og i es for  bread-bak i ng, soap-mak i ng or  other act i v i t i es . CEDER l began 
formal col laboration wi th PRONAM's mu1 t ip1 icat ion and d is t r ibut ion e f fo r t s  i n  
IWO. 

I) The Fondation Harms Seidel <Harms Seidel> i s  a German-funded "back- 
to-the-land" i n i t i a t i v e  i n  Hbankana which i s  i n  Kinshasa Region not Bas-Zaire. 
The proj ect prou i des young farmers each ur i t h  20 ha of l and that are p 1 anted i n 
a systematic rotat ion.  PRONAM i s  interested in reducing i t s  on-station 
mul t ip l icat ion and Hanns Seidel's farmers are located i n  the area where many 
farmers want to buy cutt ings o f  i mproued vat- i e t  i es so PRONAH gave Hanns Se i de l 
a nucleus o f  FlOO and Kinuani to mult iply i n  October 1989. PRONAfl s t a f f  intend 
to inspect the mu1 t i p i  icat ion f i e l d  to c e r t i f y  that the cuttings are i n  good 
health and are o f  PRONAH o r ig in  before the farmers s e l l  them. 

Other groups which have worked with PR0NAf-l since 1985 but which d id  
not haue j o i n t  projects during 1988-1990 included two projects which support 
local development in i t ia t iues,  an agricultural  technical school, and two 
parastatal companies: 

I) OXFAM i s  a British-based m-governmental organization whose r o l e  i n  
Bas-Zaire has been to finance training and other development projects. Before 
1987, i t s  adv i sor was pa r t i a l  to  agr i cu l tura l projects and suggested that 
PRONAH t ra in  the leaders o f  ru ra l  health projects and several cooperative 
farmers ' groups. OXFAM then helped de l i uer cutt ings to the groups i n  Luoz i , 
tlbanza Ngungu, and Madilnba Zones; for example, i n  1986, OXFIUI delivered a t  
least 44250 m o f  Kinuani cuttings to aver 386 farmers i n  8 vi l lages or farmers' 
associations and gave 7500 m to  the Centre du Dbue l oppement Endoghe Paysan 
(CDEP> which later  contacted PROM d i rec t ly  fo r  planting material o f  F100. 
Many o f  the groups which received early t ra in ing through OXFAM are among the 
more act ive farmer's associations i n  Bas-Zaire. Recently, OXFAH has 
concentrated on publ ic health and nu t r i t i on  and would fund training sessions 
oriented along these l ines. 

I) I n i t s  ear l y years, the Centre de Dive l oppemen t Endoghe Paysan 
(CDEP 1 had been one o f  the proj ec ts  supported by OXFAM . Some o f  i t s  s t a f f  were 



trained a t  PRONAM and have planted mu1 t ip1 icat ion f ie lds  i n  Kintete and Luozi 
Center for d is t r ibut ion to farmers' assgiat ions.  I t s  four agr icu l tura l ly-  
trained agents work i n  four sectprs composed o f  several v i l lages.  The agents 
rotate between sectors to  keep stimulating the exchange o f  new ideas between 
CDEP s t a f f  and the farmers. 

The Ins t i tu te  Technique Rgricole de Gombe M a t d i  (I.T.A./Gombe 
Matadi> i s  an agricultural  technical school whose students were working with a 
PROOER l H ex tens i on agent to l earn ex tens i on techn i ques . The schoo l rece i ved 
PRONAM cuttings i n  1984 and 1487 and has continued to p lant  a mu1 t ip1 icat ion 
f i e  Id  on the campus. The students use the cuttings when they practice 
extension techniques i n  the surrounding vi l lages. 

The Cimenterie du Zaire <GIZA> i n  Lukala, Songololo Zone and the 
Off ice National de Transport (ONATRA), Lufu Toto, Hbanza Ngungu Zone ware among 
the f i r s t  large-scale mul t ip l iers o f  Kinuani. Their PRONFIM-trained s t a f f  
d is t r ibuted cuttings to the famil ies o f  thei r  numerous workers. They have also 
provided cuttings to pr ivate farmers and other groups o f  workers when PRONAH 
stocks were low. 

3.2.3 Types o f  Extension Support Ac t iv i t ies  

Rationale and previous work 

The extension support a c t i v i t i e s  conducted by RMJ I include three o f  
the four act i v i t i es c w r  i ed out by i t s  pradecessor proj  ec t , the Cassava 
Outreach Project: 1) d is t r ibu t ing  cutt ings for  mult ipl icat ion, 2 )  conducting 
farm-leuel demonstration t r ia ls ,  and 3)  t raining extension personnel. As new 
var i a t  i es created by PROONH were s t  i l l i n  the test ing stage during that 
project, the outreach component worked with governmental and non-goverrunental 
orgunizations to test promising w r i e t i e s  in mult iple s i tes.  Under RAU I, t h i s  
mult iple s i t e  testing was transferred to PROmtH's breeding section and the 
farming systems section was responsible for  fo l  lowing these mu1 ti locational 
t r i a l s  w i t h  on-farm "techmlogy-verification" tests i n  d i f fe rent  s i t es  whi l a  
outreach concentrated on mult iplying and d is t r ibu t ing  the var iet ies Kinuani, 
F 100, and 02864. From 1988 to 1990, howwer, when reduced funding l i m i  ted the 
number o f  s i tes  for on-farm tests o f  new wr ie t i es ,  the outreach section helped 
the farming systems section to d is t r ibute small quanti t ies o f  new cassaua, 
peanut, and soybean vat- i e t i es to co l l abora tors for  the on-f arm uer i f i ca t i on 
tests. The var iet ies were planted as the farmer wished next to  a locale 
var i ety o f  the farmer ' s cho i ce . Farm i ng sys tems asked co l l abora tors fo r  
qua1 i t a t i ve  feedback only and intends to follow up on a sample o f  the tests i n  
W9O- 199 1. 

Uhen determining the types o f  extension a c t i v i t i e s  to be carr ied art 
w i th each o f  the co l l abora tors, PRONAH took i nto account that co l l &orator ' s 
object iues and resources. I n  general, the types o f  act i v i  t i e s  are the same: 
pre l  iminary j o i n t  planning, d is t r ibu t ion  o f  cassava cutt ings for  e i ther  
demonstrations or mult ipl  ication, follow-up v is i ts ,  and d is t r ibu t ion  o f  soybean 
and peanut seed for ver i f i ca t ion  tests. Drafts o f  a l imi ted amount o f  
documentation have also been produced. 

3.2.3.1 Planning Meetings 

During most o f  RAV I, PRONRM and each o f  i t s  collaborators met 
individual ly to  determine the collaborator's need for t ra in ing andtor plant ing 
material. Target areas were chosen for demonstrations and mul t ip l icat ion 
f i e l ds . When poss i b l e PRONAn w o u  l d match zones targeted for  RGR I ORAL agents 
with those o f  one o f  the collaborators so that d is t r ibu t ion  and follow-up might 
be combined i n  the same t r i p .  For example, when PRONAH delivered cuttings to 
the fwuter+' associations a t  Ngidinga for WRODEC, i t  also provided cutt ings 
for the AGRIDRAL agent i n  Hf id i  Malele, the c o l l e c t i v i t y  seat located farther 
along the same route. Similarly, AGRIORAL agents i n  Kimvula Zone received 



cuttings when PRONAM delivered cuttings to the CBZO parishes i n  the zone. In  
early 1989, the support organizations and agencies a i t h  extension agents 
working i n  Mbanza Ngungu and Hadimba zones began bimestriel meetings to avoid 
duplication o f  e f fo r t  i n  vi l lages where more than one collaborator was working. 
These meetings enabled several d i f ferent  col laborators to pool resources fo r  
cer ta in ac t iv i t ies ,  such as training. Training schedules were shared and dates 
for  follow-up v i s i t s  with various partners were set. The bimestriel meetings 
also fac i l i ta ted  communications between PRONFm and the peasant groups working 
w i t h  PRONRM's collaborators. For example, farmers a t  Nenga volunteered to host 
one o f  PNL's multilocational variety t r i a l s  a f te r  PRONAn asked collaborators to 
contact farmers on behalf o f  PNL. The Farming Systems section used the 
bimestrial meetings when locating vi l lages i n  which farmers had problems w i t h  
empty pods on peanut. Rfter the collaborators pol led thei r  target zones, the 
researchers w e  put d i rec t l y i n contact w i th  v i l l ages who wanted to host on- 
f a r m  tests. PRONAFI outreach used the meetings to m i n d  co l l abora tors to  
stress certain timely themes su& as the importance o f  mul t ip l icat ion f i e lds  
for  prou i d i ng p I ant i ng ma ter  i a I (rather than fo r  produc i ng food ) and the 
importance o f  planting soybeans i n  both of the agricultural  seasons so farmers 
would always have viable seed. For collaborators working i n  other zones, 
planning continued to be done on a b i la tera l  basis. 

When collaborating with AGRIDRRL agents i n  v i l lages around M'Uuazi, 
outreach s t a f f  often participated i n  the motiuational meetings that take place 
from June to September preceding the beginning o f  the Season A rains. These 
meet i ngs aroused farmer interest i n  new crop var i e t  i es or techn i ques. S i tes 
were chosen for mu1 t i p l i ca t i on  f ie lds  and usually the outreach s t a f f  helped lay 
out indiu~dual p lots fo r  a l l  the farmers who would be plant ing a t  the same 
s i t e .  Dates fo r  d is t r ibu t ion  o f  cuttings and for  fo l  low-up v i s i t s  were set i n  
meetings with u i l lage o f f i c i a l s .  Occasionally, a collaborator w i t h  no 
extension agents would c a l l  PRONAn to a motivational meeting. CBZO, fo r  
example, cal led together representatiues o f  churches and v i l lages around Sona 
Bata fo r  a 1986 meeting w i t h  a multi-disciplinary team f r o m  PRONAM. As a 
resu l t  of the meting, 168 farmers i n  10 v i l lages and 9 chr is t ian  associations 
received 4550 and 1350 m o f  cuttings, respectively, fo r  mul t ip l icat ion f ie lds .  

3.2.3.2 Prwis ion  o f  Cuttings fo r  Collaborators' Extension Programs 

The outreach a c t i v i t y  most requested by collaborating agencies i s  the 
provision o f  plantable stems o f  improued cassaua variet ies. The cutt ings are 
then redistr ibuted to groups or individuals fo r  mul t ip l icat ion or  
demons t ra  t i on. 

Methodology for providing cuttings for  d is t r ibu t ion  or  sale 

Host o f  the planting material went to  collaborators as soon as the 
long rainy season A began, s i nee one o f  the best cu l tura l techniques fo r  
improving cassava y ie ld  i s  planting early.  Season A typ ica l ly  runs from 
October to January. A smaller amount o f  plant ing material was d is t r ibuted i n  
Season B a t  the beginning o f  the shorter and more capricious ra iny season that 
usual l y  lasts fm late February to early May. 

Cassava cuttings were usually prepared i n  bundles o f  50 stakes each 
measuring s l i gh t l y  over 1 meter on auerage. Occasionally, bundles o f  25 m were 
used, especially when new variet ies were d is t r ibuted for ve r i f i ca t i on  tests. 
Bundles for  SENAFIC included 80 stakes to allow for replacement cutt ings i n  
thei r  demonstration plots. 

Because the schedule for  the collaborator's planned d is t r ibu t ion  had 
already been agreed upon i n  planning meetings, i t  suff iced for those who had 
transportation to confirm the i r  a r r iva l  a t  M'Vuazi or one o f  the s a t e l l i t e  
stat ions a fw days i n  advance o f  the scheduled date. Their cutt ings were 
prepared the day pr io r  to  the i r  a r r iva l  when possible. Rs cer ta in 
collaborators possess only smal I pick-up trucks, PRONAn arranged to  del iver 
large loads to a central location f r o m  which these collaborators continued the 
d is t r ibu t ion .  For those w i t h  operational funds but no truck, PRONAH donated 
i t s  truck i n  exchange for  the per diem of  the dr iver  and h i s  assistant and the 
pr ice  of the fuel. Some collaborators, such as the AGRIDRAL agents, had 



neither funds nor transportation. PRONRH delivered thei r  cuttings on the way 
to  other collaborators when possible. 

Cuttings were provided free o f  charge to  schools, hospitals. 
churches, miscellaneous development projects, individual peasant farmers who 
came d i rec t l y  to  PRONAH stations, and a few commercial farmers who share- 
cropped cassava with peasant farmers around the i r  f a r m .  Host commercial 
farmers bought cutt ings fo r  a nominal fee. 

Commercial farmers and the diverse deuelopment groups would usually 
n o t i f g  PRONAM o f  the i r  a r r i va l  several days i n  advance. Sometimes planting 
material dr ied up when c l ien ts '  trucks broke down; therefore, firmer pol ic ies 
were adopted to t r y  to avoid th i s  waste. Currently, even though non- 
collaborators s t i  l l schedule the i r  a r r iva l  ahead o f  time, no planting stakes 
are cut until they arr ive.  Uhile the cutt ings are prepared, these groups can 
receive advice on plant ing and maintaining the var iet ies and on the specif ic 
character ist ics o f  PRONRM's variet ies. 

Demons t ra  t i on me thodo l ogy 

Two main types o f  demonstration p lo ts  were used during RRU I to 
compare promising cassava var iet ies selected by PRONAtl researches w i t h  local 
cu l t i vars .  The SENRFIC-type demomtraticms, which were usually planted by one 
farm family, measured 6 ares and included a control with no f e r t i l i z e r  and two 
leuels o f  f e r t i l i z e r  (50-50-50 or 100-100-100 N-P205-K20) for the local and the 
improved variety. (Projet Agricole's desronstrations were a variat ion on the 
SENAFIC-type demonstrations, measuring 4 ares with only a m t r o l  and the lower 
dose o f  f e r t i  l izer fo r  each v a i e t y .  1 During crop growth, j o i n t  f i e l d  v i s i t s  
were made by both PRM1AH and the collaborating project s t a f f .  PRONfHl 
pathologists and entomologists evaluated the tolerance o f  the variet ies to 
disease and pests. Members o f  the v i l lage were inv i ted to part ic ipate i n  the 
harvest and share the stem cuttings; the tuberous m o t s  belonged to the farm 
fam i l y that conducted the demons t r a t  ion. The PAA- type demons t r a  t i ons were 
usually planted by a group o f  farmers led by one o f  the t ra~ned v i l lage 
volunteers. These demonstrations d id  not include f e r t i l i z e r  but compared two 
improved var iet ies to a local variety. A l l  three var iet ies were planted a t  two 
d i f fe rent  densit ies. One density was somewhat less than the 10,000 plantslha 
recommended by PRONAM and was obtained by using spacings o f  I m X 1 m or  0.75 m 
X 1.20 m.  The other density was the t radi t ional  plant spacing used by farmers 
i n  the area; most o f  ten the group plant ing the demonstrat ion used double rows 
o f  cassava along each r idge with 0.5 m betrueen plants i n  the row and 0.5 m 
between the rows on the r idge. This syste'a, usual l y resu l ted i n  dens i t i es  
ranging from 16,000 to 19,000 plants per hectare depending on spacing between 
the ridges. In  demonstrat ions conducted a f  ta r  1988, three rows o f  peanuts were 
also planted on each r idge with 0.25 m with in and between the rows. Some 
demons t r a  t i ons i nc l uded L'uiti&u and L -em spp . seed l i ngs for PAR ' s 
future experiments i n  alley-cropping. 

Mul t ip1  icat ion methodology 

No special methodology was used for  mu1 t ip1 icat ion fields; recently 
however, PRONAM asked those receiving cutt ings t o  plant corr#rrity rather than 
individual f ie lds  t o  f a c i l i t a t e  meetings i n  which the importance o f  the f i e l d  
was discussed. I n  u i l lages where community s p i r i t  was mt developed enough to 
make a community f i e l d  f e s i b l e ,  the farmers were asked to choose a single s i t e  
where each farmer could be responsible for the plants i n  p m t  o f  the f i e ld .  
This technique was most commonly used w i t h  farmers working w i t h  AGRlDRAL 
agents. Collaborators including AGRIDRf3L agents were asked to hold periodic 
meetings w i t h  the theme o f  good management o f  mu1 t ip1 icat ion fields, 
emphasizing the importance o f  harvesting the f i e l d  only when the cuttings could 
be used for planting. Those par t ic ipat ing in mu1 t ip1 icat ion f ie lds  were 
reminded that they were expected to  donate cutt ings to  neighbors within the 
same v i l lage or  i n  a neighboring v i l lage a t  the time o f  harvest and to pass 
a l ong the advice on cu I tura l techn i ques that they had I earned. 



Resu I t-s and d i scuss i on 

Provision o f  cutt ings fo r  d is t r ibu t ion  o r  sale 

From October 1985 to June 1990, approximately 2,653,000 m o f  cuttings 
o f  the three released varieties--Kinuani, F100, and 02864--were harvested from 
mul t ip l icat ion f ie lds  planted betreen 1984 and 1989 a t  M'Uuazi, Kavuaya, and 
Gimbi (Table 7). Over 2,022,000 m (76 S) o f  these cuttings went to 
collaborators or d i rec t ly  to farmers. The remaining amount was used for  
replanting the mul t ip l icat ion f i e lds  on stat ion or provided to  research 
sections of PRONAM, to other research im t i t u t i ons ,  o r  to landlords. An 
additional 21,450 m o f  cutt ings were d is t r ibuted or  sold by the outreach 
section: 14,450 m were produced a t  H'Uuazi by the P m j e t  Fruit-Uivres i n  a 
ro ta t ion  experiment using PRONAH cuttings, 5000 m were given to one o f  PRONAH's 
landlords from the personal f i e l d  o f  one o f  the outreach s ta f f ,  and 2000 m o f  
yellow-fleshed var iet ies were sold from PRONAM's rmcltipl ication f ie lds .  There 
are 7-8 ha s t i l l  l e f t  to be harvested i n  the f i e l d  planted u t  H'Uuuzi between 
October 1988 and Flpri l 1989, which could p r w i d e  another 90,000 m for  the 1990- 
19Q1 planting season. 

Collaborating organizations received 14-22 1$ of a l l  Kinuani, F100, 
and 02864 cuttings produced on station, while the AGRIDRAL agents and peasant 
farmers i n  vi l lages around N'Uuazi received 7-10 6 except i n  1988-89 when 216 
went to  t h i s  category. That yew an exceptionally large f i e l d  o f  F100 was 
planted by 529 residents o f  Kolo Kidezo near M'Uuazi i n  response to the great 
demand for th is  variety. <Distr ibut ion s t a t i s t i c s  do not include 93 uddi tional 
f a r m  famil ies that came to  the already-harvested F100 mul t ip l icat ion f i e l d  a t  
M'Uuazi i n  1988; each family col lected 100 m o f  cutt ings too th in  to  d is t r ibute 
to cot Iaborating organizations. Three wamen even collected the stumps o f  Fl00 
l e f t  a f te r  the root haruest o f  the mul t ip l icat ion f i e l d .  > 

Individuals who came to  the s ta t ion  for cuttings and groups not 
considered major cot laborators such as churches, hospitals, schools, and 
miscel laneous development organizations benefitted from 6-22 S o f  the 
production o f  PRONAM's mul t ip l icat ion f ie lds .  The quantit ies they received 
appeared i n  the "collaborator" column o f  d is t r ibu t ion  tables i n  past reports. 
These groups delivered m q  cutt ings to  rura l  farmers, but PRONAM has rare ly  
obta i ned feedback on actual quant i t i e s  reach i ng farmers. A t  tempts are be i ng be 
made to  bet ter  record locations o f  the i r  target populations i n  the future so 
that follow-up w i l l  be possible fo r  economic surveys. 

From the l imited fo l  lowup data auai lable, i t  i s  sure that since 
October 1985, a t  least 10,000 farmers have received PRONAM var iet ies through 
development organizations, AGRIDRRL agents, and factories. The true f igure i s  
actual l y  much higher as most collaborators have not furnished the numbers o f  
famil ies par t ic ipat ing i n  group mul t ip l icat ion f i e lds  nor the number o f  
families receiving cutt ings fram col laborator 's mul t ip l icat ion f ie lds  or other 
farmers. R t  least one v i l lage i n  45 o f  the 55 c o l l e c t i v i t i e s  i n  Bas-Zaire have 
received cuttings from PRONAM f ie lds  through collaborating organizations or 
through individual farmers. Those s i tes  where PRONAM i s  sure that cuttings 
have been planted are indicated on Figure 1. As mentioned earl ier,  the actual 
number o f  s i tes i s  much greater but co l I aboradrs are not always ab l e to 
pinpoint v i l lages on a map. 

Sales to commercial growers accounted fo r  24-35 % o f  the to ta l  
production o f  Kinuani, F100, and 02864 cutt ings during 1985-1989. The 
resources o f  these farmers wried-some could af ford only enough planting 
stakes for 1 ha while others bought enough for  over 60 ha. Some o f  these sales 
were to agricultural  companies ruho brought the outreach section s t a f f  to  their  I 

f ie lds for on-site technical support. One such example i s  the Domaine de 
Ngongo which bought 156,200 m o f  cutt ings be tween 1985 and 1986. 
Unfortunately, many o f  these early ventures fa i led  because o f  f inancial 
prob l ems unre I a ted to the i r cassava f i e  Ids . 

PWl has been the only collaborator to  provide PRONAM with specif ic 
data on the numbers of farm f m i  l i e s  possessing PRONAM var iet ies wi th in thei r  
target population. A t  i t s  inception i n  1988, PAUl chose to  work with 22 
farmer's associations i n  the lnk is i  Valley, 8 o f  which had previously worked 
with PRODERIM (PASHAM? agents, 5 which worked d i rec t l y  with PRA, 5 which had 
contact w i th  PAR uo l un teers, and 4 w h  i ch worked w i th unspec i f i ed co I l abora tors 



(probably OXFAM and CEDER!). In  1988, these associations included 225 farm 
families (290 individual members). Over 62 percent of the 98 faml lves i n  the 
associations working with PROOERIM had already t r i e d  Kinuani and almost 40 W 
had t r i e d  the peanut variety P43, but only 2 families had t r i e d  F100. I t  must 
be remembered that PRODER l M was most active before 1987 when F 100 had not yet 
been mul t ip l ied on a large scale i n  Bas-Zaire. In  f i ve  v i l lages that had 
worked d i rec t l y  with PAR, 27 o f  the 47 famil ies had t r i e d  both K i n u a n i  and FlOO 
(both var iet ies have been included i n  PFtA's demonstration p lo ts  since 1986) 
whi l e  PM's  v i  l lage volunteers had brought K i n u u n i  to  12 and F100 to 3 fami l i e s  
i n  f i v e  additional vi l lages. Such surueys indicate that PRONAM var iet ies have 
reached rura l  farmers even i n  v i l lages where development organizations do not 
work d i rec t ly .  

Demons t r a  t i on 

From October 1985 to June 1940, 828 demonstration p l ots were planted 
using improved cassava var iet ies from PRONAM, including 10 f ie lds  planted i n  
conj unc t i on w i th  PROMM, farm i ng sys tems and outreach demons t ra  t i ng the use o f  
l ime (Table 11). Outreach planted 6 f e r t i  l izer and l ime t r i a l s  o f  the same 
type near M '  Uuaz i for  which resu l t s  are reported by the farming systems 
section. Supposing that average y ie ld  i n  cuttings i s  about 10,000 miha, the 
725 SENAFIC f ie lds  could produce over 217,500 m o f  plant ing stock o f  PRONAM 
varieties-enough to plant 87 ha w i t h  improued variet ies. Another 60,000 m-- 
enough to p lant  24 ha--could easi ly be produced from demonstrations planted by 
PAR and PAUl which contain 2 ares each (and on average 300 plants each) o f  
Kinuani and F 100. 

O f  the 574 f i e l ds superv i sed by SEW l C between 1985 and 1989, 364 
were harvested i n  the presence o f  SENFFlC core s t a f f .  Analysis o f  yields from 
228 SENAFIC f ie lds  showed that PRONAM variet ies performed better than local 
var iet ies on average. Raw data from f ie lds  planted in 1985 were not available 
a t  the time th i s  report was wri t ten so a combined analysis was done for  data 
from f i e lds  planted i n  1986, 1487, and 1988. On auarage, both Kinuani and F100 
produce more than local cu l t iuars especially when f e r t i l i z e r  i s  used (Figures 2 
and 31. Previous analysis o f  data from 58 f ie lds  showed that monocropped 
Kinuani yields were 23RI to  3Cdl higher than yields o f  local cu l t ivars.  I n  most 
demonstrations, K i m i  d id  not y ie ld  well when associated with peanuts 
confirming research findings. Collaborators have been informed that Kinuani 
must be planted a t  the same ti me or earl ie r  than peanuts when i t i s  
intercropped. Associating FlOO with peanuts was less detrimental to  cassava 
yields. 

Both PAA and PAUl are interested i n  demonstrations as a tool fo r  
teaching communities to organize thei r  a c t i v i t i e s  so neither has t r i ed  to 
follow up on harvests o f  the delwnstration p lo ts  except for  a qua1 i t a t i v e  
questionnaire used by WIR to get fararer feedback from the f ie lds  planted i n  
1987. A f t e r  PRONAM presented suggestions fo r  ways to compare yields i n  these 
plots, PAFl was able to get farmers to compare yields ei ther measured as p i l e s  
o f  roots sold i n  the market or as basins. The resul ts  indicate that F100 and 
Kinuani surpassed the y ie ld  o f  the local variety in four o f  the eight f i e lds  
harvested. I n  three fields, the local variety was not harvested a t  the same 
time as the improved uariet ies. For both WIUI and PAR, volunteer farmers are 
responsible for  set t ing up the demonstrations so there are often deviations 
from the suggested p l o t  plans or  procedures (such as not harvesting the control 
p l o t >  which invalidate conclusions which can be drawn from the demonstration. 
PROM has been emphasizing the theme o f  "equal conditions" for d i f fe rent  
treatments w i t h  i n demons t r a  t i on f i e l ds during t r a  i n i ng courses cmd p l ann i ng 
meet i ngs UI i th co l l aborators; however, a short workshop treat ing on l y the set  up 
and haruest o f  demonstration f ie lds  could be useful to  collaborators. More 

' t ra in ing i s  obviously required i f  demonstration f ie lds  are to serve as more 
than sources o f  cuttings for the surrounding vi l lages. 

Hul t ip1 icat ion 

Few cot laborators plant centralized mul t ip l icat ion f ie lds  i n  Bas- 



Zaire. A t  least 45.6 hectares o f  FRONAN variet ies have been central l y  planted 
by f i ve  PRONAN collaborators but PRONAH has not been able to obtain regular 
information from many o f  them (Table 12). I t  i s  clear that CEDECO and GTER 
have d is t r ibuted cutt ings to many development groups and peasant associations 
and that they continue to plant thei r  own mul t ip l icat ion f ie lds .  For example, 
GTER wrote a l e t te r  to deve I opmen t organ i za t i ons, to farmers ' assoc i a t  i ons, and 
to  the ECZ church network of fer ing to  d is t r ibute 30,000 m of cuttings i n  
October 1989 from the 4 ha f i e l d  i t  planted a t  Kisonga i n  February 1988 using 
cutt ings from a f i e l d  GTER planted i n  1986. 

Although centralized mul t ip l icat ion o f  cassava cuttings by 
collaborators i s  not common, most collaborators do d is t r ibu te  cuttings with the 
understanding that the beneficiaries w i  l l continue to  mu1 t i p l y  them (Table 13). 
Four o f  the associations current ly working with PWl had received Kinuani and 
FlOO cutt ings from PFlA and OXFAH (and perhaps CEDER1 ) before 1988, are now 
sel f -suf f ic ient  i n  these uarieties, and have distr ibuted cuttings to other 
associations and v i l  Iages. F i f teen assmiations working with PAR have donated 
cutt ings to other associations, one o f  these provided material for  seven o f  the 
PAA f ie lds  planted between 1987 and 1989. 

The pol icy o f  giving cuttings to groups i s  a par t icu lar ly  sound 
strategy i n  Bas-Zaire where individualism i s  not encouraged by the social 
structure. Uhen a small amount o f  cuttings has been given to a group, the 
group w i l l  mult iply i t  once or  even twice u n t i l  a l l  the members have received 
cutt ings for  the i r  personal f ie lds .  The strategy has not worked where groups 
receiving large quanti t ies o f  planting material thought that they would get 
more the next planting season and so harvested whole f ie lds  i n  the dry season. 
This was the case fo r  sonre o f  the groups working with PASMAM. PFISMAH has since 
corrected i t s  message to  emphasize that mul t ip l icat ion i s  as important as 
p r d u c  t i on. 

3.2.3.4 Ll istr ibut ion o f  cuttings or  seeds for technology ver i f i ca t ion  tests 

fie thodo I ogy 

Dur i ng 1488-90, i n co I l abora t i on w i t h  the farm i ng sys tems sect i on, 
outreach s ta f f  d is t r ibuted cuttings o f  the cassava vcar ie ty  40230/3 and seeds o f  
three soybean uar iet ies and one peanut variety for technology ver i f i ca t ion  
tests. These tests are the logical sequence to on-fmm t r i a l s  conducted by the 
Farming Systems section i n  a few locations i n  Bas-Zaire. These ver i f i ca t ion  
tests a1 low var iet ies to be tested i n  a wider geographical area than i s  
possible for  on-farm tests in which data col lect ion i s  the responsibi l i ty o f  
the researchers. For ver i f i ca t ion  tests, only qual i ta t ive feedback i s  expected 
from collaborators which w i l l  confirm the quantitative resul ts  o f  the 
geograph i ca l I y-1 i m i  ted on-farm tests. Host v i s  i t s  to farmers show that even 
the farmers working with the most progressive collaborators w i l  I adopt a new 
var iety before they w i l  l adopt a new cultural  technique, so the objective o f  
the technology ver i f i ca t ion  tests i s  to  obtain qual i ta t iue feedback on the 
performance o f  imprwed var iet ies when they are grown under the farmer's 
trad i t i ona l system. These tests are not y i Q 1 d tr i a I 5 but ways to assess farmer 
reaction to  a l  I the qua1 i t i es  o f  the new uariet ies. The farming systems 
section plans to follow up a sample o f  v i l  lages where collaborators have 
introduced var iet ies fo r  tests. The resul ts  o f  farwing systems eualuations 
w i l l  guide SEHFIRFKJ i n  making s i te-speci f ic  recommendations for d is t r ibu t ion  o f  
var iet ies.  

Uhen these tests were f i r s  t i ntroduced there was some conf us ion a+: to  
the difference between a ver i f i ca t ion  test and a demonstration o f  already- 
released variet ies. To emphasize that the variet ies were being distr ibuted for  
tests rather than multipl ication, the procedure was formalized with a simple 
handout cal led "Protocole du test  paysan." By f i l l  ing i n  the handout a farmer 
or  an association agreed to  p lant  the test  var iet ies next to  the local variety 
o f  the i r cho i ce, and to maintain the same growing cond i ti ons for  the two 
uar iet ies.  They were requested to send thei r  opinion o f  the new var iet ies to 
PRONAM af te r  harues t . 



Results and Discussion 

PflU I, PRA, and CEDECO part ic ipated act i ve l y i n  the program o f  
ver i f i ca t ion  tests for  soybean. PftUl d is t r ibuted 22 o f  35 kg o f  TGX 814-26D to 
22 associations, CEDECO dist r ibuted 3 kg to  3 posts, and PAR dist r ibuted 20 kg 
to 1 church, 1 association, and 2 v i l lage health committees. PRUI and PflR each 
received 5 kg and CEDECO received approximately 3 kg o f  each o f  the var iet ies 
UFU-1 and IFH: 73-5115. These var iet ies were d is t r ibuted to  9 o f  the s i tes  
which had received TGX 814-260. Some groups that got TGX 814-260 from PRONAM 
received UFU-1 and SAM 86 from SENASEH through PWI. Feedback from the three 
collaborators indicated that only those associations who planted early were 
able to  harvest, dry, and replant a l l  o f  the three variet ies. Associations 
that planted late could only harvest UFU-1 before the second season ra ins 
began. Farmers not i ced that because o f  i t s  short stature, UFU- 1 d i d not cover 
the so i l  adequately and have decided to  plant i t  i n  rows 50 cm rather than 60 
cm apart. WU-1 was appreciated for  i t s  earliness, lFlC 73-5115 fo r  the large 
size o f  i t s  seed, and TGX 814-26 D for  i t s  y ie ld .  Fararer reaction to the 
second season plantings should be available to PRONAM during the next 
bimestriel meeting. 

Tests o f  soybean var iet ies w i l I be repeated for  those associations 
who wish to  t r y  a1 l three var iet ies again but who were unable to harvest seed 
i n  time to replant. For those assoc i a t  ions that are interested i n  soybeans but 
less interested i n  test ing new variet ies, PRONAl'l has suggested simple 
mu1 t ip1 icat ion p lo ts  with UFU-1 since t h i s  variety matures early enough for  
farmers to be able to produce two crops a year. 

R lms t  a l l  major collaborators have received a smal l amount o f  the 
cassava variety 40230/3 to test  a t  the i r  headquarters or  i n  a few v i I lages . 
Operating funds were not su f f i c ien t  to  allow farming systems to  follow-up on 
a l l  o f  the 40230/3 that had been dis t r ibuted fo r  tests i n  1988-89, however, 
based on data from two zones, PRONAH decided to  include t h i s  variety i n  
demonstration t r i a l s  i n  Bas-Zaire next year. As operating funds m y  continue 
to be l i m i ted, farm i ng systems shou 1 d draw up a feedback form so the 
co l l aborators who have tested the new var iet ies can l e t  PRONAM know the 
farmers ' react i on to them. 

Dist r ibut ion o f  JL24 fo r  ver i f i ca t ion  tests w i l l  begin i n  October 
1990 with the seed that has been produced in the mul t ip l icat ion p lo ts  planted 
i n  season B 1990. One kg o f  JL24 that was harvested from the f i r s t  season 
mul t ip l icat ion has already been sent to  one o f  the CBM missionaries fo r  
delivery to  one o f  the four parishes there which expressed interest i n  test ing 
new variet ies. 

The d is t r ibu t ion  o f  var iet ies for  farming systems variety 
ver i f i ca t ion  tests i s  a useful tool f o r  get t ing feedback from a wide range o f  
vi l lages. Collaborators par t ic ipat ing i n  these tests, however, must c lear ly  
understand that the var iet ies are s t i  l l a t  the test ing stage and therefore 
should be introduced only to farmers who are capable o f  understanding the r i sks  
involved i n  a test.  Many o f  the associations i n  contact with PFIFI, PRUI, and 
CEDECO have enough trained members and enough contact with the collaborator to  
be trusted w i th  such tests . I f PRONAH continues these tests i n  phase I I o f  
MU, i t could contact other we l 1 -organ i zed groups who m i ght be i n teres ted 
through APRODEC, OXFAM, and perhaps GTER. 

3.2.3.5 Documentation 

As outreach s t a f f  needed pract ice in wr i t ing basic reports, not much 
time was available for  producing documentation for  collaborators. R l i s t  o f  
documents i n  various stages o f  development follows. Host o f  the documents are 
located i n  f i l e  folders in the Outreach o f f i c e  a t  U'Uuazi except fo r  those that 
are on IBM disks cal led " f l o r i n i  a" and " f l o r i n i  b" which are located i n  the 
computer roan a t  H'Uuazi. 

1 > PRONAM s t a f f  produced and trans 1 a ted i n to K i tandu a resume for  the course 
taught to  representatives o f  farmer's associations. The resume, t i t l e d  
"Malongi ma nsalulu z i  dioko," was intended to remind trainees o f  the subjects 
they had discussed and o f  the f i e l d  pract ice they had had during tho t ra in ing 



course. The co l l abora tors made cop i es o f  th i s resume t-o d i s tr i bute to each o f  
the associations present a t  the course. Although farmers attending the courses 
sponsored by PRA and PFWl said they had no trouble following the Kitandu 
version of the resume, i t  could benefi t  from l ingu is t ic  edi t ing.  The Kitandu 
version was retranslated into French so collaborators who d id  not speak one o f  
the Kikongo dialects could answer questions about the course. A column o f  
technical notes shou I d  be annexed to the retrans l a t  i on to give more deta i l s t o  
trainers using the document. The typed manuscript o f  the Kitandu version i s  i n  
the " f i che technique" f i l e folder as i s  the d ra f t  o f  the French version 
containing some supplementary comments The French trans1 a t  ion i s  on IBH disks 
a t  M'Uuazi--the Wordstar f i l e  i s  cal led "C0URS.F." 

2) Simple technical handouts have been produced by PAR and PWl i n  consultation 
with PFKINAM. PAR produced a handout on demonstration p lo ts  for  cassava-peanut 
intercrops and PAUI produced a simi lar sheet for soybean planting. The PFtA 
document i s  i n  the PAR f i  le  folder and the PRUI handout i s  i n  the f i l e  folder 
ca l l ed " f i ches t e c h  i ques 1 egum i neuses . " PRONAM wrote up a b r  i e f  descr i p t ion 
of soybean harvesting and storage techniques to  complement the PAUI document. 
This la t te r  document i s  on diskette a t  M'Uuazi and also i n  the f i l e  folder 
ca l l ed " f i ches t e c h  i ques I &gum i neuses . " 0 ther documents i n th  i s f o l der cou l d 
be used to prepare handouts on e i ther technical subjects or on soybean rec i pas. 

3) Soybean recipes wr i t ten and demonstrated by PRONAM and PAUI for the 1990 
annual meeting of farmers' associations were typed up and circulated to a l l  the 
collaborators by PAUI. PRONAM has since collected several recipes created by 
the farmers' associations who conducted the soybean ver i f i ca t ion  tests. These 
rec i pes shou l d be checked to see that cook i ng t i mes are su f f i c i en t to  assure 
maximum food value, a d  then they should be circulated to  other groups, g iv ing 
due cred i t to the assoc i a t i on which originated the new recipes . These recipes 
are i n  the f i l e  folder cal led "fiches techniques Iegumineuses" and i n  one o f  
the notebooks o f  the current outreach sect i on head. 

4 )  The recipes tested a t  the cassava cooking workshop held a t  M'Uuazi were 
edited into a pamphlet which needs to  be approved by the current PRONAM 
director before arrangements are made to pub l i sh i t . I t i s current l y on A4 
paper but could perhaps be reduced to  make pr in t ing  costs cheaper. The current 
head of the outreach section has a hardcopy and a copy i s  also available on 
Macintosh disk. A sample o f  sweral  recipes has been d is t r ibuted to 
co l l abora tors. 

The collaborators would l i k e  to have more technical documentation for  
a l l  the SENARAV crops. The section collected o ld  handouts from past t ra in ing 
courses and worked with the researchers to streamline the i r  presentations for  
the latest training course but i t  has not had the time to  synthesize the 
information into a technical manual for  training courses. 

3.2.4 Types o f  t ra in ing 

Rationale and previous work: 

Helping the agricultural  extension personnel o f  governmental and non- 
governments l organ i za t i ons to i mprove thei r  know ledge of cassaua and i t s  
extension methodology was one o f  the main goals o f  the outreach section o f  the 
Cassava Outreach Project C077). Training o f  these extension agents was a key 
strategy i n  the d i f fus ion o f  improved var iet ies and cul tura l  techniques. The 
trained personnel helped set up and fo l  lw multi locational tests and 
demonstration p lo ts  comparing several new cassava var iet ies under deuelopment; 
these p lots focused wr the variety Kinuani when i t  was selected fo r  release i n  
Bas-Zaire i n  1983. During Project 077, t ra in ing consisted o f  week-long courses 
including lectures by s t a f f  from the research sections, each presenting 
theoretical as we l l as pract i ca l aspects o f  h i s  special t y  . Between 198 1 and 
1985, four training sessions for 64 s ta f f  o f  development organizations and 



agr icul tura l  services o f  pr ivate and semi-private agencies were conducted under 
the Cassava Outreach Project (Table 14 > . Among the f i r s t  trained were 
extension agents o f  the Projet Agricole o f  Hbanza Ngungu (PRSHAH) and AGRIDRAL 
agents who were, and s t  i l I are, the change agents o f  SENAF I C  . But because 
there were no f a c i l i t i e s  for  housing a t  the M'Uuazi research station, trainees 
had to  be lodged i n  Mbanza Ngungu--an uncomfortable and slow 45 kilometers 
away. R t  the time, the collaborating agencies preferred having thei r  s t a f f  
trained on stat ion as the f i e l d  f a c i l i t i e s  were good. Since transportation was 
such a problem, i n  1984 formal training ac t i v i t i es  were postponed unt i  l a 
bui ld ing a t  the stat ion could be rehabi l i tated for  use as a dormitory capable 
o f  housing and feeding 14 trainees. 

The dormitory a t  H'Uuazi was completed i n  Apri l  1985 and on-station 
t ra in ing was resumed. The training goals o f  M U  I were not d i f fe rent  from 
those o f  Project 077. In  addit ion to on-station training, however, on-site 
t r a  i n i ng o f  represen ta t i ves o f  farmer assoc i a t  i ons or church deve I opmen t 
committees was implemented between 1988 and 1990 because several o f  the 
deuelopment organizations who collaborated with PRONAM wanted a course for  
the i r  volunteer trainers i n  the vi l lages. This approach t o  t ra in ing was also 
adopted as i t  avoided the uncertainty i n  PRONRM funding; the collaborators 
organized and financed these sess i wrs including the per diem and transport 
costs fo r  PRONAM s t a f f .  Informal training was continual, taking place a t  every 
v i l lage meeting and f i e l d  v i s i t  with collaborators, a t  agricultural  f i e l d  days, 
and da i l y  with PRONAH extension and mul t ip l icat ion s t a f f .  

Me thodo l ogy : 

Tra i n i ng sess i ons on-s ta t i on 

On-station training included agricultural  training for  the extension 
agents o f  collaborators, non-agricultural workshops, and agricultural  f i e l d  
days. 

Training consisted o f  2- to 12-day courses, including lectures by 
s t a f f  from the research sections. h e n  the agents to be trained had attended 
agr icul tura l  technical schools, lectures presented theoretical as well as 
pract ica l  aspects o f  s t a f f  specialt ies. The amount o f  theory was reduced when 
groups o f  farmer leaders or volunteer extension agents without previous formal 
technical t ra in ing were invited, as was the case for  OXFRM-, PAR-, and CEDECO- 
sponsored agents. Most sessions concentrated on manioc production techniques, 
including rapid multipl ication, although maize and grain legumes were often on 
the syllabus. Extension techniques were explained, including advice for 
st imulat ing interest i n  improved agricultural  methods, for  set t ing up 
demonstrations, fo r  col lect ing data, and for  establ ishing mu1 t ip1 icat ion f ie lds  
fo r  the propagation and d is t r ibu t ion  o f  new variet ies. 

Beginning i n  1988, funds fo r  RW were l imited so only one training 
fo r  agr icu l tura l  extension agents was held per year with h a l f  the usual number 
o f  trainees. The sessions concentrated on f i e l d  v i s i t s  with demonstrations and 
d iscusions o f  extension methodology and basic production techniques fo r  the 
three SENARAU crops. The trainees' approaches to helping the farmers develop 
new ideas w r e  cr i t iqued during r o l e  playing exercises. Each part ic ipant 
physical l y demonstrated land preparation techn i ques used i n  h i s  area, then the 
trainees suggested possible improvements .that peasant farmers might be w i l  l i ng  
to  test, such as incorporation o f  plant material into ridges or hoeing the so i l  
surface before construction o f  ridges or mafuku. No one technology was 
prescribed, as cul tura l  practices d i f f e r  i n  each area. For me o f  the 5-day 
t ra in ing sessions, the trainees planned a motivational meeting on a par t icu lar  
theme and then v i s i t ed  a v i l lage close to M'Uuazi to test the success o f  thei r  
p l m .  In general, those who were trained received cuttings o f  improved cassava 
var ie t ies  for  demonstration or  mu1 t i p i  icat ion f ie lds.  

One non-agricultural workshop was organized a t  M'Uuazi with the 
spouses o f  research s t a f f  o f  PRONFM and the I nst i tu t  d ' Etude e t Recherche 
Agronomique iINERA) as we1 l as s ta f f  o f  the training center as participants. 
Mrs. Kilumba Ndclye explained several recipes that could be prepared with low- 
cyanide cassava var iet ies and the participants divided into groups, each o f  
which prepared the recipe using a d i f fe rent  variety o f  cassava. Cooking time 



and taste tests were used to determine general preferences. 
Agricultural f i e l d  days organized on stat ion for representatives o f  

farmers' associations or  for AGRIDRAL agents were usually 1 day long. A 
representative o f  each o f  the research sections gave a b r ie f  overview o f  h i s  
section's current a c t i v i t i e s  during a f i e l d  tour o f  selected p lots.  Selected 
p lots usually included: t r i a l s  o f  a l ley cropping with L=aivw; al ley cropping 
with d i f fe rent  tree species; intercropping experiments such as pigeon pea/ 
cassava; breed i ng tr i a l s fo r  peanut, sogbean, cowpea, and ma i ze; e i ther the 
cassaua clonal t r i a l  or  the cassava seedling nursery; the cassava disease 
demonstration p lot ;  the entomology screenhouses; the rapid mul t ip l icat ion area. 
Participants viewed bacteria andtor fungal spores and mealy bugs and/or spider 
mites under the microscope'to show them that the things making cassava s ick 
were very smal l so i t  was necessary to be careful witen selecting planting 
material fo r  a new f i e ld .  The plant breeding laboratory explained that i t  was 
choos ing new uar i e t  i es w i th  less tox i c substances, and w i th  more carotene to 
improve the nut r i t iona l  qual i ty  o f  cassava. Participants who were or  who would 
be responsible fo r  demonstration p lots discussed the concept o f  equal 
cond i ti ons fo r  d i f ferent treatments . Thrwghau t the day the outreach s t a f f  
would ensure that v i s i t o rs '  comments and questions were aired and mould re- 
or ient the discussions i f  they seemed too technical fo r  the par t icu lar  audience 
involved i n  the f i e l d  day. 

Training sessions o f f  stat ion 

Off-station training included agricultural  training for the 
representatives o f  farmer groups and f i e l d  workshops for groups requesting 
cutt ings and technical advice. 

Two methods were used for on-s i te  t ra in ing o f  representat i ues o f  
farmer associations or  church development committees. In one, the collaborator 
financed the t ra in ing but l e f t  the local organization up to the association or  
group that requested i t .  In  the other, the financing agency organized the 
t ra in ing a t  a t ra in ing center. Based on feed-back from the f i r s t  o f  the o f f -  
s tat ion t ra in ing sessions, the program for  th i s  type o f  training was revised t o  
include more time for  discussion and f i e l d  practice a f te r  each subject. Such 
programs general I y took three days. The themes presented by the PRONAH 
trainers included : the importance o f  the farmer i n  agr i cu I tura I dew I open  t, 
the importance o f  improved cul tura l  techniques and timely planting, suggestions 
for  i ntercropp i ng cassaua, h o w  to recognize disease and insect damage and how 
to l e t  PRONAN know i f  farmers suspect they have a problem, rapid mult ipl  icat ion 
techniques for cassaua, how to be sure to have enough planting material o f  
improved var iet ies a t  plant ing time, and how to set up a demonstration f i e l d  
that a l lours a f a i r  comparison o f  the t e c h  i ques being tested. b thods o f  
preparing two-node cutt ings and shoot t i p  cuttings were demonstrated. Planting 
o f  two-node cutt ings on shaded ridges near a water source was suggested to  
farmer assoc i a t  i o m  w i th some vege tab l e crop exper i ence . Later t ra  i n i ng 
demonstrated the use o f  the p las t ic  bag method o f  rapid mul t ip l icat ion as 
described i n  section 3.1.2 aboue. l0 

Fie ld  workshops were conducted fo r  certain groups who requested 
technical advice along with improued var iet ies o f  cassaua. These t ra in ing 
sessions were 1 day long with PRMH supporting the per diem for  i t s  trainers. 
A b r i e f  overview o f  the importance o f  improved cassava variet ies and good 
plant ing techniques was given. Trainers emphasized the importance o f  the f i e l d  
as a source of cutt ings for  both the next and future agricultural  seasons as 
PRONAH w i I I not give the same variety twice to the same group. The group was 
requested to remember that they had received free cuttings and were expected to 
donate par t  of the cutt ings they produced to someone e l se . F i na l l y, PRONRH 
s t a f f  d is t r ibuted cutt ings and participated i n  plant ing the f i e ld .  

9 Otoo, J . A .  1989. A new method for rapid mul t ip l icat ion o f  cassava. IlTA 
Research Br iefs Q ( 2 ) : S .  



Results and Discussion: 

The training center was completed i n  Apri l  1985 but was temporarily 
occupied by PRONAM s t a f f  with no housing so t ra in ing d id  not begin u n t i l  1986. 
From 1986 to June 1990, PRONAM organ i zed 8 formal t ra  i n  i ng sessions, one non- 
agricultural  workshop, and also provided log is t ic  support for  two seminars on 
stat ion. Four technical f i e l d  days were organized on s ta t ion .  O f f  station, 
PRONAM trainers taught f i ve  formal t ra in ing sessions and conducted four f i e l d  
workshops. 

On-Station Training 

From 1985- 1990, on-s ta t i on t r a  in i ng o f  ex tens i on agents w i th  a t  l east 
3-4 years o f  technical agricultural  t ra in ing was provided fo r  four technicians 
responsible for  agricultural  production a t  two companies, f o r  20 s t a f f  of 
deue l opmen t pro j ec t s  ( 1 from Bandundu ), 18 AGR l DRAC co I l ec t i v i t y  agents C 2 from 
Bandundu>, and 8 AGRIDRFIL agricultural  inspectors C2 from Bandundu). I n  
addition, 29 leaders o f  farmer associations or  v i l  lage-level volunteers who act 
as extension agents i n  surrounding v i l lages were trained for CEDECO, PAR, and 
OXFAM (Table 14). 

Excellent resul ts  have been forthcoming from those trained a t  the two 
companies, ONATRA, Lufu Toto and CIZR, Lukala. These compcmies planted large 
mu1 t ip1 ication f ie lds and haue since d is t r ibuted the cutt ings to  the famil ies 
o f  thei r  workers, to large farmers, and other groups. I n  contrast, 
d is t r ibu t ion  o f  large quantit ies o f  plant ing stock to  agencies without PROM- 
trained s t a f f  d id not resu l t  i n  mul t ip l icat ion o f  plant ing stock. For example, 
the Ecole de Formation e t  Application de Troupes B l inAes in tlbmza Ngungu 
received over 72,000 m o f  plantable stems i n  1986 with which they planted a t  
least one f i e l d  o f  17 ha i n  collaboration with a v i l lage near Nbanza Ngungu. 
They were back a t  PRONAM i n  1987 and 1989 to  ask for cutt ings again, a lbe i t  i n  
l esser quan t i t i es . 

Training o f  extension s t a f f  for  development projects has made i t  
easier for  PROM to establish demonstration and mul t ip l icat ion f i e lds  o f  
improved cassava variet ies. Trained agents are eager to learn rapid 
mul t ip l icat ion techniques and haue volunteered to host technology ver i f i ca t ion  
tests es tab l i shed i n conj unc t i on w i th  PRONAM ' s farm i ng sys tems researchers. 

The effectiveness o f  t ra in ing AGRIDAL agents has varied mainly 
becase the AGRIDRAL gives prac t ica l ly  no financial or  material support to i t s  
co l l ec t i v i t y  agents and i s  not able to  follow up on thei r  ac t i v i t i es .  
Untimely transfers o f  personnel have plagued PRONAM's attempts to work with 

trained agents; cuttings have been delivered to  untrained agents, while those 
who had been trained ended up i n  a d is tant  co l l ec t i v i t y .  Those who had started 
mul t ip l icat ion f ie lds  with PRWJAM material often d id  not knaw what became o f  
thei r  e f fo r ts  a f te r  thei r  transfer to another col l ec t i u i  ty.  Col Iaboration with 
AGRIDRAL can be improved by better contact with the sub-regional inspectors, 
and by ins is t ing on centralized mul t ip l icat ion f ie lds .  For example, the four?. 
agents sent to PRONAH by the Inspector from Lukaya sub-region d id  an excellent 
job o f  uni t ing 242 farmers in eight centralized f ie lds  fo r  mul t ip ly ing FlOO d 
Kinuani i n  Kasangulu and Kirmxrla Zone. During v i s i t s  to  two o f  these f ields, 
25-30s o f  those receiving cutt ings turned out to meet P R O M  outreach s t a f f .  
I t  i s  usually rare to meet more than 10 # o f  the population which benefitted 
from cuttings distr ibuted by AGRlDRAL agents. The enthusiasm i n  Kasangulu and 
Kimvula shows i t  i s  possible fo r  trained AGRIDRAL agents to e f fec t  posi t ive 
change when they provide good informat ion and services to  farmers. Future 
d is t r ibu t ion  should be easier from centralized f ie lds  i n  Kasangulu and Kimvula 
where the farmers had been we l I informed that the purpose o f  the f i e l d  was to 
help them mult iply the neta var iet ies both fo r  themselves and fo r  the i r  
neighbors. 

Training o f  PASMAM personnel has paid o f f .  Fol low-up o f  groups 
working with PASMtUl showed that farmers had adopted the 1 by 1 meter spacing 
recommended by PRONAM for  the area. The number o f  plants and unsprouted 
cutt ings had been accurately recorded by the agent and forwarded t o  PASMAN'S 

, extension service. This i s  one o f  the few cases where collaborators have been 
able to  p r w  ide technical feedback to PRONAH. 



PRONAM ' s tra i n i ng a l ong w i th  CEDECO ' s frequent contact and t r a  i n i ng 
o f  thei r  post chiefs has been very ef fect ive i n  establishing active farmers 
groups who have been ab l e to mu I t i p l y i mproued cassava var i e t i es and d i s tr i bu te 
them to surrounding vil lages. For example, one post chief received 2500 m o f  
Kinuani i n  1986 and has since provided cuttings to a t  least 9 vi l lages. 
Another post was ab l e to bu i l d a dispensary w i th  the proceeds o f  1 ha o f  
Kinuani and has distr ibuted Kinuani to a t  least four other vi l lages. One o f  
two post trainers who had received var iet ies o f  soybeans to test i n  October 
1989 and who had attended the short course on grain legumes i n  February 1990 
had ef fect ive ly  transmitted the information he had learned. Follow-up showed 
the post families had already begun to  t r y  the recipes handed out a t  the 
February training. They were planning to plant a small area i n  a val ley to 
produce seed for the next planting i n  October of 1490. 

Field days on stat ion 

The 4 technical f i e l d  days organized on stat ion were attended by 39 
SENAFIC agents and 26 representatives o f  farmers' associations working w ~ t h  
PAUl (Tab l e 15 > . The f i e  l d discussions w i th these representat i ves he l ped the 
research s t a f f  obtain d i rec t  feedback from peasant farmers. For example, 
farmers from Uadimba Zone produce green maize fo r  the Kinshasa market and would 
be interested in  trying new var iet ies as long as the ears were large. The 
farmers were happy that PNH i s  producing open pol l inated maize as they want to 
be able to  keep thei r  own seed. The discussion with PNL revealed that farmers 
believed that late rains were responsible for empty pods on peanut. A l l  the 
farmers were interested i n  cowpea but not i n  buying insecticides. 

The representatives frm associations who had already t r i e d  rap id  
mul t ip l icat ion explained how they had modified the technique. After 
part ic ipants got hands-on practice i n  preparing two-node and green shoot t i p  
cuttings, they received 1 m o f  02864 to mult iply for  the i r  association 
C transpor ta  t i on prob l ems prevented them from tak i ng m r e  cut t i ngs > . 

Support for other training sessions on s ta t ion  

The casswa preparation workshop that was taught by Urs. Kilumba 
Ndaye resulted i n  the preparation o f  a brochure o f  recipes fo r  low-cyanide 
cassava with suggestions for  appropriate var iet ies fo r  some o f  the recipes. 
For example, FlOO was excellent i n  recipes ca l l i ng  fo r  a dough prepared from 
cassava f lour  as i t  has a f loury consistency. F i f teen spouses o f  researchers 
a t  U'Vuazi attended as d id  6 o f  the t ra in ing center s t a f f .  The s t a f f  have used 
what they learned when preparing examples o f  nu t r i t ious  cassava recipes fo r  
International f a i r s  held i n  Kinshasa. 

Logist ic support was provided fo r  an IITA-sponsored t ra in ing on 
biological control of cassava pests and for q SENASEH t ra in ing on qua l i ty  
control i n  seed production. The head o f  the outreach mul t ip l icat ion unit was 
ca l led on to present a short lecture on qua l i t y  con t r o  I i n  the pi-oduc t i on o f  
cassava planting material and the current d is t r ibu t ion  system for  cutt ings. 

I n  September 1988, outreach s t a f f  part ic ipated i n  the morning session 
of the annual SENAFIC-FA0 training course on f e r t i l i z e r  use. Most o f  the 
AGRIDRAL agents present had part ic ipated i n  the basic t ra in ing  before so the 
advanced group was able to take ti me to discuss the i r  experiences w i th F 100 and 
Kinuani, the two variet ies which have been used i n  most o f  SENAFIC-FRO's 
demonstrations. PRONFIM informed the trainees that Kinuani does not do well 
when i n tercropped w i th peanut i f the peanut i s p l anted f i r s t  . They mere 
advised to  plant Kinuani the same day as the peanuts, i f  not before, in 
intercropped f ie lds.  

Off-station training 

Training representatives o f  farmer associations 

The off-stat ion training sponsored by PAR and PAVl in 1988 and 1989 
have created en thus i as t i c farmers ' groups {Tab l e 16 ) . Represen ta t i ues 
attending the two PRONFIM training sessions organized by PAU l planted 25 



mult ip l icat ion f ie lds  for the peanut variety Handingu; 41 demonstration f ie lds  
including F100, Kinuani, and a local variety; 22 ver i f i ca t ion  tests for three 
soybean varieties, 35 ver i f i ca t ion  tests o f  the cassaua variety 40230/3, and 12 
ver i f i cat i on tests for the ye l l ow- f l eshed cassava var i e t  i es Madame Ngunza and 
Dinkondo M'Uuazi 2 .  Five of eight o f  the associations t ry ing rapid 
multip1,ication techniques succeeded i n  transplanting the plants they produced. 
PRONAfl trainers taught one t ra in ing session sponsored by PAR and i t s  w n  
trainer went on to conduct three s imi lar  sessions. Representatives were 
trained from s i x  churches and 59 associations or  v i l lage health committees. 
Seven representatives o f  groups working with three other collaborators also 
a t  tended the t r a  i n  i ng sess i ons . The farmers t ra  i ned organ i zed the i r 
communities to p lant  24 demonstration f ie lds  comparing FtOO, Kinuani, and o 
local uar i e t y  . Twenty groups mu i t i p l i ed the peanut variety P43, 6 tested the 
cassaua variety 4023013, and 4 tested so@ean variet ies. 

The APRODEC-financed t ra in ing session for  the association "Nsengo a 
Ntuadi" resulted i n  a nucleus o f  improved var iet ies being planted in f i ve  
v i l lages served by the association. The members planted another mul t ip l icat ion 
f i e l d  i n  1989 using cutt ings from the f i r s t  f i e l d .  

PRONAH contacted 14 o f  23 parishes which received cuttings a f te r  the 
CBZO-sponsored t ra in ing  session. On auerage, more than a th i rd  o f  a1 l 
parishioners part ic ipated i n  the field; a l l  parishes intended to plant a larger 
mul t ip l icat ion f i e l d  i n  1990-91. Two o f  the parishes that had not attended 
t ra in ing had inv i ted one o f  the trained members o f  a neighboring parish to pass 
along the information learned during the session. 

F ie ld  workshops 

Four f i e l d  workshops were he1 d for groups requesting technical 
assistance along w i t h  cutt ings i n  the 1989-1990 agricultural  y$ar (Table 17). 
O f  these, three were pr imar i ly  aimed a t  residents o f  Mbanza Ngvngu and vi l lages 
near the c i t y  where land i s  scarce and people have d i f f i c u l t y  feeding their  
famil ies. During the four workshops, 208 people learned good planting 
techniques and the importance o f  mul t ip l icat ion f ie lds  fo r  assuring a constant 
supply o f  cutt ings i n  the future. Those attending received 13200 m o f  cuttings 
and planted most o f  i t  the same day. Farmers present during follow-up o f  a t  
least one o f  the groups were able to exp I clin why they planted less densely than 
i s  t radi t ional  fo r  Hbmza Ngungu Zone and said they were w i l l i n g  to d is t r ibute 
c u t t  inqs to others i n  the future. 

Themes emphasized during training 

Three themes got special attent ion i n  recent training, f i e l d  days, 
and workshops: 1 ) rap i d mu l t i p l i cat i on techniques for cassaua, 2 )  how to be 
sure to  have enough plant ing material o f  improved var iet ies a t  planting time, 
and 3)  hour to set  up a demonstration f i e l d  that allows a f a i r  comparison o f  the 
techniques being tested. 

1) Some o f  the farmers attending the PRONFUI-taught training courses 
fo r  representatiues o f  u i  I lage clssociations began using rapid mu1 t ip1 icat ion 
techniques when they appropriated the few stems o f  40230)3 that had been 
brought to the t ra in ing fo r  demonstrat ion purposes. Flt f i r s t  eight and later  
f i ve  more o f  the associations uork i ng w i th  PAU l t r i ed  using two-node hardurood 
cutt ings and one association even used green shoot-tip cuttings. By combining 
the two methods m d  repeatedly taking shoot-tip cuttings the la t te r  association 
was able to  produce 35 plants from 2 m o f  stem i n  the f i r s t  year. From the 35 
plants i t  produced 700 plants from shoot-tip cutt ings and an additional 300 
p l an t s  from hardwood cut  t i ngs . W i th normal 25-cm cut t i ngs, the assoc i a t  i on 
could have gotten 8 plants the f i r s t  year and perhaps 64 the second assuming 
that each p lant  would produce 2 m a f  plantable stems (a reasonable assumption 
considering the development o f  4023013 in thei r  f ields).  

The technique d id  not succeed where the young plants were eaten by 
wi ld herbivores or domesticated goats and where the association d id  not 
transplant the cut t ings on time. The p las t ic  bag method could make i t  easy for 
associations to take sprouted cuttings to  the f i e l d, however t i  me constraints 
for busy associations could s t i l l  hamper timely transplanting. The success o f  



some associations with the d i f f i c u l t  two-node rapid mu1 t ip1 icat ion techniques 
argues that PRONRH-trained leaders o f  grass-roots development projects or posts 
previously trained by OXFAM and CEDECO could easi ly adopt the p las t ic  bag 
technique. This method should be further explored as a way to increase the on- 
farm mul t ip l icat ipn ra te  of improved variet ies. 

2 )  One d f  the agr icu l tura l  problems most often c i t ed  by farmers 
around the H'Uuazi area i s  the shortage o f  cuttings i n  the October-January 
rainy season as many f ie lds  are harvested during the preceding dry season. 
Similarly, many o f  the cuttings produced i n  mul t ip l icat ion f ie lds  started by 
PASHftH near Hbanza Ngungu were abandoned when the f ie lds  were harvested i n  the 
dry season thus defeating the purpose o f  a mu1 t i p l  icat ion f i e ld .  Projet I talo- 
Za'irois d id  not protect i t s  central mu1 t i p l  icat ion f i e l d  from brush f i res  and 
thus had to come and get a new load o f  cuttings i n  1989 even though they had 
been given ample cuttings i n  the past. To solve th i s  constraint to increased 
spread o f  improved varieties, the theme o f  conservation o f  planting material 
has been emphasized i n  a l l  t ra in ing sessions held since 1988. Although follow- 
up v i s i t s  showed that the idea o f  cassava "parks" or  "savings banks" as a 
source o f  cutt ings rather than food was easi ly grasped by the trainers and 
farmers, the real  test o f  t ra in ing m i  l l come a t  horves t . S i nce groups have 
been warned that they w i l l  get no further cuttings of the same uariety, PRONRH 
expects the farmers w i l t  save pa r t  of thei r  f ie lds  fo r  future planting. 

3) The fo l  low-uo o f  demonstration f ie lds  often showed that test  lots 
which should have been s k i l a r  w e r e  not. The most common modification of 'the 
PAR- type procedure involved the add i ti on of i n  tercrops to p lo ts  p l anted w i th 
"PRONAM" spacing while crops planted w i t h  t radit ional spacing were considered 
too crowded to  add another crop. PRONAH has reminded the collaborators to he 
thei r  groups develop an understanding o f  what i s  meant by equal conditions. 

LESSONS LEARNED 

During RAU I, PRONAH worked with development organizations and 
AGRlORAt agents for relaying new ideas and d is t r ibu t ing  new var iet ies to rura l  
farmers.  his system has been most e f  fect i ve fo r  the zones i n  wh i ch there were 
development organizations with su f f i c i en t  funding to permit delivery o f  inputs 
and follow-up o f  trained agents. I n  areas not served by development 
organizations, PRONAM has been able to get new var iet ies to  farmers through 
trained AGRIDRAL agents. I n  the future, given PRONAM's current resources, i t  
should concentrate on imprwing i t s  support fo r  the extension ac t i v i t i es  o f  i t s  
 collaborator^. This should include: 

1 )  t ra in ing and training updates for  collaborators' s t a f f  including help 
i n  record-keeping sk i l l s ,  mul t ip l icat ion and conservation o f  planting 
stock for a l l  crops (e.g., plant ing i n  second season for soybean), 
and rapid mul t ip l icat ion o f  cassaua, 

2 )  d is t r ibu t ing  cassava var iet ies (or soybean or  peanut variet ies) for 
community or  centralized demonstration and mul t ip l icat ion f ie lds  with 
pre-planned l i s t s  o f  beneficiaries for the cuttings, 

3)  developing simple f i e l d  notebooks and planning guides to help the 
fcarmer groups al locate par ts  o f  the f i e l d  for :  future plantings, 
d is t r ibu t ion  to  members o f  the group, d is t r ibu t ion  to  another group, 
and sale, and 

4 ) produc i ng thema t i c i n f  orma t i on sheets wh i ch the co l l a b r a  tors cou I d 
then revise or  merely translate. 

Better d i f fus ion o f  PRONAEI cassava var iet ies should be PRONRH's f i r s t  
concern. The major hindrance to faster spread o f  cassava stems between PRONAM 
and collaborators' c l ien te le  i s  t m s p o r t .  The hardwood por t ion o f  stems 
constitutes the normal planting stock for cassava. The stems are bulky and 
perishable. Clients must be timely and have a large vehicle. Many 
collaborators do not a r r ive  on stat ion because they do not have a viable 
vehicle . Furthermore, up to a t h i r d  o f  the cut t i ngs can be damaged i n  trans i t, 
especially when large quanti t ies o f  cuttings are delivered to distant zones 
such as Tshela and Kimuula. When planted soon a f te r  harvest, three to  four 
plants can be obtained per meter, but, the number o f  plants can be as low as 
1.5 plants per meter i f  buds are damaged or cutt ings dry out i n  transport. The 



only remedy PRONAM can o f fe r  i s  to help col laborators organize cooperative 
transport and to search for ways to help collaborators mult iply small 
quanti t ies o f  cuttings more quickly. 

Once the planting material i s  introduced into an area, i t must be 
mul t ip l ied before i t  can be spread to neighbors. The mul t ip l icat ion ra te  o f  
cassava i s  poor, but, farmers' associations working with PAVl have successfully 
used rapid mu1 t ip1 icat ion techniques (including the use o f  shoot-tip cutt ings! > 
to  produce 40230t3 and F 100. Their success w i th  th is  techn i que suggests that 
the p las t ic  bag technique for  producing pre-sprouted cutt ings might allow 
fwmers' groups to  s igni f icant ly  increase the number o f  plants per meter o f  
stem distr ibuted. I t i s  suggested that CEDECO, PRU I, and PAR be the f i r s t  to  
t r y  the new techn i que--some o f  th  represen ta t i ues o f  assoc i a t  i ons work i ng w i th  
PRU l may have even t r i ed  i t a f te r  the f i e l d  day i n  June IWO. After test i ng 
RPRODEC and OXFRM might be interested i n  financing a t ra in ing campaign to 
spread the new technique to other co l laborators . Two-node cutt ings do not 
always produce tuberous roots o f  the qua l i t y  to be expected from longer 
cutt ings. Disappointment a t  poor y ie lds produced by rapidly-multipl ied plants 
would be a potent ial  drawback to  the method but should be avoided by a thorough 
explanation o f  the purpose o f  the technique and by using the technique on a 
famil iar var iety.  Despite the suggestion tht well-accepted uar iet ies be used 
to  demonstrate the technique, i t  i s  expected that many farmers' associations 
w i l l  want to rapid ly  multiply new uar iet ies before they have been tested. I n  
t h i s  case, a rapid mul t ip l icat ion p l o t  should be annexed to  a demonstration 
p l o t  i n  which the n e w  variety would be expected to prove i t s  qual i t ies.  

Mul t i p l  icat ion o f  planting material does not assure that i t  w i  l l 
reach others who were not involved in the mult ipl icat ion. Much o f  the ear ly  
d is t r ibu t ion  to individuals d id  not resu l t  i n  the desired amount o f  d i f fus ion  
of new var ie t ies  because the famil ies kept i t  for themselves or only gave 
l i m i  ted amounts to thei r  k in fo lk .  Projects working w i t h  v i  l lage-level 
volunteers have been more ef fect ive i n  ensuring di f fusion. I n  general, 
communi ty-leuel mu1 t i p l  ication f ie lds  are a more ef fect ive way o f  get t ing 
farmers to  mul t ip ly  and d is t r ibute uar iet ies because i t  i s  easier to  keep track 
o f  the material being mu1 t ip1 ied. Periodic grower meetings can remind the 
farmers o f  good cultural  practices and o f  thei r  promise to mul t ip ly  and 
d is t r ibu te  sane o f  the cuttings. Even RGRlDRRL agents or PRONAM agents can 
work w i t h  v i l lage chiefs i n  set t ing up these mul t ip l icat ion f i e lds  which may 
only be one-time ef for ts .  ( I n  that case, the variety or technique being 
introduced would have to se l I i tse 1 f i n  order to spread beyond those receiving 
cutt ings the f i r s t  year. ) The ra te  o f  d i f fus ion from community mu1 t ip1 icat ion 
<or demonstration) p lo ts  might be improved i f  farmer's associations or  v i l  lage 
comm i t tees dec i ded who was going to benef i t from the cut t i ngs i n advance o f  the 
harvest. Most farmers are w i l l i n g  to share the cuttings they produce but would 
f i nd  the concept I ess vague i f they put a name to the potent i a l beneficiary 
before harvest. For each group which benefits from n e w  plant ing material, 
PRONAM should ask the collaborator to  work with the mult ipl  lers i n  drawing up a 
program for  the f i e ld .  This program should include the amount o f  cutt ings to  
be received, the procedure to be followed for  thei r  mul t ip l icat ion (or 
demonstration), a specif ic target group that w i l l  receive cutt ings from the 
f i r s t  harvest. The p l m  should also help the farmers calculate the amount o f  
cutt ings needed for  the next mu1 t ip1  icat ion f i e ld .  

The f i e l d  workshops and t ra in ing courses fo r  representat iues o f  
farmers' associations were ef fect ive in stimulating interest in cvrd commitment 
to the centralized mul t ip l icat ion f ie lds .  An added incentive could be the 
promise o f  new var iet ies for groups which are conscientious. To carry the 
process one step further, PRONFlM and co l l abwa tors should w k  out wcqs to  
reward associations whose volunteers organize such workshops in other vi l lages. 
Here the emphasis i s  on the group rather than the i nd i v i d m  l to foster the 
concept o f  community action. Owstation t ra in ing for  extension agents provides 
them w i  t h  new technical information, gives them a chance to interact w i  t h  the i r  
peers, and stimulates them to organize camunity a c t i v i t i e s  urhcrn they re turn  to 
the i r  post or  v i l lage.  PRONFm should t r y  to  organize more t ra in ing and to 
br ing back those w h o  participated i n  former training to expose them to new 
subjects such as the new rapid mul t ip l icat ion technique, use o f  lime on maize 
and peanuts, and methods o f  soybean culture and use. The importance o f  equal 
conditions in demonstration p lo ts  should be emphasized as well as methods o f  



comparing yields and qual i ty  o f  the tested variet ies a t  haruest. P r i o r i t y  
should be given to v i s i t i n g  the trainees a t  least once soon a f te r  t ra in ing to 
uer i fy  that the trainee has understood what was presented a t  the training . 
Trainees should be taught to keep better records o f  thei r  d is t r ibu t ion  
act i v i t i es so they can cons tan t l y eua l uate thei r  effectiveness and ~hange 
methods i f necessary to get cuttings to a l 1 the farmers i n  thei r  target area. 

Information from the examination o f  PAR and PASHAM's d is t r ibu t ion  and 
t ra in ing records has helped PRONAPI wake constructive suggestions for  thei r  
extension programs; the same could be true fo r  the other col laborators. 
PRONAR's relationship to distant collaborators should also be reevaluated i n  
l i g h t  o f  PRONFIM's diminishing resources. To do this, i t  i s  important to 
establ ish a reasonably accurate history o f  mul t ip l icat ion and d is t r ibu t ion  by 
individual collaborators. Currently, th is  history i s  often poorly documented. 
PRONAM t r i ed  evaluating colicabomtors' ac t i v i t i es  on the basis o f  information 
sheets and recal l of some o f  the collaborator's agents, but the information 
co l l ected was too sketchy to come to cmy conc lus ions. There i s  no subst i t u  te 
fo r  going to each collaborator and jo in t l y  reviewing i t s  records and 
accompIishments. Reasonable records have been constructed for PAA and PASHAH 
and PAVl's own system o f  periodic reports i s  clear. i t  i s  strongly suggested 
that PRONAH s t a f f  go over d is t r ibu t ion  and training records w i th  CEDECO and 
GTER early i n  phase 2 o f  RAU and that the other collaborators be treated i n  
turn. Such an malys is  would inrmediately allow P M  to  give individual 
advice to each collaborator and would generally help PRONWI design bet ter  
support services for i t s  collaborators. 

Despite uneven performance o f  AGRIDRAL agents, PRONAM should 
continue to  work with them i n  areas &re there are no al ternat ive extension 
mechanisms. Emphasis on centralized mul t ip l icat ion f i e lds  and a more formal 
network for passing the cutt ings from one v i l lage to  another could make trained 
AGRIDRAL agents ef fect ive a t  d is t r ibut ing new variet ies. In view o f  PRONAH's 
resources, t h i s  should be a l l  that i s  expected from AGRIDRAL agents a t  the 
present t i me. 

CONFERENCES ATTENDED 

Fourth Trienniel Symposium on Root and Tuber Crops, International 
Society for  Tropical Root Crops, Kinshasa, Zaire, 4-8 December, 1989. 

7.1 Conference papers 

Mutombo, T.  S. J. Pandey, D.A. F lor in i ,  C. Burn, W .  Fiebig, Belawaku U. K., e t  
Kmizelo K. Contribution du PRONAPI Q l a  vulgarisation des techniques 
a&lio&es de l a  production du manioc au Bandundu e t  au Bas-Zaire, 1980-1988. 
Communication presented a t  the Fourth Trienniel Symposium on Root and Tuber 
Crops, I nterna t i ona 1 S m  i ety fo r  Trop i ca 1 Root Crops, K i nshasa, Za i re, 4-8 
December, 1989. 



Table 1 .  Number o f  plants produced by rapid multiplication techniques a t  
PRONAM, H'Uuazi from October 1985 to June 1990. 

Number of 2-node cuttings Number o f  shoot-tip cuttings 
transp l anted transp l anted 

Variety 1985- 1987- 1988-s 1989- 1987- 1988- 1989- 
1986 1988 1989 1990 1988 1989 1990 

- - - - - - - - - -  - -  - -  

30572 112 
30344/6/2 112 
40230 /3 1240 1 70 
82/053 65 
52 j469 35 
82 /578 75 
831 138 2 10 364 * 
83/56 1 2 10 
83 /584 360 * 
85 )297 38 * 
85j527 30 * 
BULK! 1 1 60 
Kingeia 30 
.......................................................................... 
Total 224 1240 265 68 170 420 724 

* not yet transplanted 



Table 2. Area planted <m2> for small-scale multiplication of promising varieties. 

Uariety 1985- 1986- 1987- 1988- 1989- 
1986 1987 1988 1989 1990 

30555 180 
30572 600 
30344 16 12 24 16 420 
30555 15C 40 
30572 1004 200 30 
30572 1079 200 30 
30572 1093 200 30 
305721 149 200 30 
305721 155 200 30 
30572 / 172 200 30 
4023013 9 10 450 1763 
4 1784 19 40 
50467) 12 30 
6 166514 30 
82 1053 60 
821225 40 
82/32 1 40 
82 i4f 9 40 
8215 10 40 
82/578 60 
83) 137 14 1 
a31 138 14 1 
83/2 14 14 1 
83/56 1 105 
831584 175 
BULK ) 1 1 200 30 
D 128 1 00 105 
D i meya 250 
D inkondo 2 250 164 
Di nkondo 3 250 
Dinkondo H'Uuazi 2 400 205 
Dinkondo Madame Ngunza 600 164 

To ta l 5446 1960 2 153 240 1 0 



Table 3. Cuttings o f  improved cassava var i e t  ies d is t r ibuted by PRONAM for  
centralized mul t ip l icat ion f i e lds  (expressed as potential hectarage planted). 

Uar i e ty  02864 02864 K i nuan i K i nuan i 

Catholic churches 2.0 2.0 
CEDECO #K i mpese 2.0 2.0 
EFATBL/Mbcmza Ngungu 10.0 10.0 
GER/Hbanza Ngungu 3.0 34.5 37.5 
ITA/Gombe flatadi & Kimpese 4.0 4.0 
ONATRA/Lufu To to 5.0 5.0 
Palm O i  l Plantation/Kolo 2.0 2.0 
Projet I talo-Zairoir/Nkundi 5.0 5.0 
Sugar Factory#Kwilu Ngongo 2.0 2.0 
Za i rom(K i san t u  1.5 a 8.5 10.0 .................................................................................. 
Total 4.5 43.0 9.0 23.0 79.5 

Modified from Pandey, S. J., "Research Reuiew Report for llTA 1984." 

Table 4. Cuttings o f  imprwed c a s s m  var iet ies d is t r ibuted from PRONAM 
mul t ip l  icat ion f i e lds  to farmers or  groups by development organizations 
(expressed as potent ial  hectarage planted>. 

Organization 
1983- 1984- To ta  l 
1984 Recipients 1985 Recipients 

RCiR I DRAL 
CBZO /Sona Ba ta  
C I ZAiLuka l a 
EFRTBL & FAZ#Mbanza Ngungu 
0 ther churches 
OXFAM 4.0 

PASMAM 

1.3 4posts  3.0 8 v i l  l a g s  4.2 
81 people 

5.0 >7 vi l lages 19.0 145 v i l lages 24.0 
713 people 
8 schools 
13 groups 

Projet  I talo-Zairois 5.0 5.0 

Total 10.3 73.5 83.7 

Modified f r o m  P&y, S. J., "Research Review Repart for I l T A  tW4." 



Table 5. Hectares of cassava multiplicat 
stations in Bas-Zaire, 1980-90 

ion f ields mainta ined on PRONAM 

H ' Uuaz i G i mb i Kavuaya K i mpese Land I ords To ta I 

1980-8 1 17. 50 17.50 
198 1-82 33.50 33. SO 
1982-83 24.00 7.50 31.50 
1983-84 36.00 5.00 41 .OO 
1984-85 68.50 8.00 76.50 

1985-86 56.23 10.00 c 10.00 76.23 
1986-87 35.23 6.00 11  00 52.23 

1987-88 35.64 a 2.55 3.99 11.00 53.18 
1988-89 23.37 4.90 5.33 1 .50 1 .OO 36.10 

1989-90 24.22 3.60 3.49 0.80 1.00 33.11 
............................................................................ 
Total 174.69 11.05 28.81 2.30 34.00 250.85 

a includes 6 ha of ratooned FlO0 
b includes 9.89 ha of sharecropped F 100 
C 10 ha p l anted i n con j unc t i on w i th CEDECO a t  K i mpese 



Table 6 .  Area (ha) o f  wl t i p1  i ca t ion  f 
1985- 1990 and percentage o f  t o  t a  I area 

i e l ds maintained by PRONAM i n  Bas-Za i r& from 
planted according to  uar ie ty .  

Area planted (ha) Percentage o f  
area planted 

----- ----- 
1985- 1986- 1987- 1988- 1989- Total 1985-1986-1987-1988-1989- 
1986 1987 1988 1989 1990 1985-90 1986 1987 1988 1989 1990 

F 100 4.72 14.67 21.09 14.98 19.97 75.43 7% 36% 50% 43% 62% 
K i nuan i 52.52 16.26 11.17 8.11 6-78  94.84 79% 39% 26% 23% 21% 
' 02864 4.43 8.30 6.99 6.12 2.40 28.24 7% 20% 17% 17% 7% 
Sub t o  ta  l 
released va r i e t i es  61.67 39.23 39.25 29.21 29.15 198.51 93% 95% 93% 83% 91% 

Sub t o  t a  l 40230C3 1 
CPRONAfl pre-release) 1.20 2.92 2.04 6.16 3% 8% 6%I 

Others 2.2 1 2.21 3% 
' 30572 1.85 1.00 0.67 0.09 3.61 3% 2% 2% 
' 30344 /6 (2 0.07 0.07 

l ~ u b t o t a l  
f I ITA var ie t ies  4.06 1.00 0.67 0.16 0.00 5.89 6% 2% 2R 1 
82 )053 0.02 0.02 
83( 138 0.02 0.02 
83 (584 0.02 0.02 
83 (650 0.02 0.02 
Subtota l new 
PRONAM var ie t ies  0.00 0.00 0.00 0.00 0.08 0.08 

Mpelo Longi 0.50 1.00 0.35 1.18 0.22 3.25 1 2% 1% 3% 1% 
K i  leba 0.50 0.52 0.41 1.43 1% 1% 1% 
Kisiesiekele 0.15 ' 0 .11  0.26 
Sub to ta l  

local va r ie t ies  0.50 1.00 1.00 1.81 0.63 4.94 1% 2% 2% 5% 2m 

Dinkondo H'Uuazi II 0.38 0.22 0.60 1% 1% 
Dinkondo I I 0.17 0.17 
Dinkondo Madame Ngunza 0.03 0.27 0.30 1% 
Dinkondo I l l  0.17 0.17 
ll i meua 0.03 0.03 0.06 
Subtotal va r i e t i es  
13 

Subtotal PRONAM 
mu1 t ip1  i ca t ion  66.2 41.2 42.2 35.1 32.1 216.9 100% 100% 100% 100% 100% 

Land l ords 10.0 11.0 11.0 1.0 1.0 34.0 

Total planted 76.2 52.2 53.2 36.1 33.1 250.9 



Table 7. Allocation o f  cutt ings o f  the cassava var ie t ies FlOO, Kinuani, and 02864 
produced i n  PRONAH's mu l t ip l i ca t ion  f i e l ds  a t  M'Uuazi, Kavuaya, and Gimbi from 
October 1985 to  June 1990. 

A .  Area planted with var ie t ies released fo r  extension 
tota l  

1984- 1985- 1986- 1987- 1988- 1984- 
1985 1986 1987 1988 1989 1989 

F 100 1 * , 5  15 2 1 15 56 
K i nuan i 72 53 16 11 8 160 
' 02864 4 4 8 ' 7  . 6 30 
Total (ha> 77 62 39 39 29 246 

6. Allocat ion o f  cutt ings available from mul t ip l i ca t ion  f i e l d s  

F ie ld  planted in :  1984- 1985- 1986- 1987- 1988- 
1985 1986 1987 1988 1989 

to  ta  l 
F ie ld  harvested in: 1985- 1986- 1987- 1988- 1989- 1985- 

1986 1987 1988 1989 1990 1990 

Amount o f  cutt ings ( i n  meters) a1 located to: 

Outreach 477,910 331,724 173,550 144,355 108,717 1,236,256 
Sale 355,000 164,850 118,250 87,950 60,267 786,3 17 
Total to  pub1 i c  832,910 496,574 291,800 232,305 168,984 2,022,573 

Research 4,300 0 3,630 4,952 1,275 14,157 
On-stat ionmult ip l icat ion 164,925 110,825 93,125 75,550 75,375 5 19,800 
Land l ord 25,000 27,500 27,500 11,700 5;000 96,700 
Total fo r  internal use 194,225 138,325 124,255 92,202 81,650 630,657 

Total al located (m) 1,027,135 634,899 416,055 324,507 250,634* 2,653,230 

Percentage to : 

Collaborating agencies 20% 19% 14% 1 8% 22% 19% 
AGRIDRAL agents 7% 1 lls 11% 2 1% 1 ORB 1 1% 
Other free d is t r ibu t ion  19% 22% 17% 6% 11% 17% 
Sale 35% 26% 28% 27% 24% 30% 

Percentage to  pub l i c 81% 78% 70% 72% 67% 761P 

* There are s t i l l  aproximately 8 ha l e f t  to  harvest in the 1988-89 mul t ip l icat ion.  
f i e l d .  These cutt ings w i l l  be d is t r ibu ted  i n  the 1990-91 agr icu l tu ra l  season. 



Table 8. Yields of  cuttings harvested from the multiplication f i e ld  a t  Kongo, 
(PRONAM, H ' Uuaz i ) October 1989 to June 1990. 

Var i e ty Number o f  8 l ock Mean Standard C . V .  Mean % of 
analysable yield error of missing 

harvests/b l ock (m/ha) man yield plants 

F 100 5 8 1 17579 
2 B2 123 18 
6 83 15034 
6 84 15389 
5 B5 13945 
7 86 163 14 
4 87 14 102 
3 C3 16957 
6 D 1 13473 ............................................ 

Mean 150 12 
Note: Block C 1  had 46% empty spaces 

Mean 

02864 7 F 1 79 10 2575 33% 19% 
4 F2 10739 4121 38% nd ............................................................................... 

Mean 9324 3348 35% 19% 



Table 9. Allocation o f  peanut var iet ies produced i n  1988-1989 in  
PRONAM mu1 t ip1 icat ion f ie lds .  

P43 Hand i ngu To ta l 
(k i logrammes > 

Amount harvested, Feb . 1989 299.0 143.0 442.0 

To mu1 t ip1 icat ion 73.0 76.0 149.0 

a 
Total allocated for  seed 73.0 76.0 149.0 

Amount harues ted , Ju l y 1989 135.0 127.0 262.0 
I 

To collaborating organizations for  mult ipl icat ion: 

CEDECO (2 posts) 

PAA (20 associations) 

PAUl (25 associations) 28.0 28.0 ........................................................................ 
Sub to ta l to  co l l abora tors 56.5 30.0 86.5 

To t ra in ing 
b 

0.4 0 .4  

To mu1 t ip1 ication, M'Uucazi 26.0 34.9 60.9 

To mult ipl icat ion, Kiyaka 25.0 25.0 

To research 7.0 7.0 

Subtotal PRONAH use 51.4 41.9 93.3 

a 
Total a l located for  seed 107. 9 71 .9 179.8 

a Remainder :old fo r  consumption 
Training: 0.4 kg planted fo r  use i n  the October 1989 training 
session a t  M'Uuazi. 



Table 10. Allocation o f  soybean var iet ies produced i n  t988-1989 i n  PRONAM 
mu1 t ip1 icat ion f ie lds .  

UFU- 1 TGX 814-260 l AC 73-5 1 15 Total 
<k i  logrammes) 

Rmount harvested, Feb. 1989 30.0 63.0 33.0 126.0 

To mu1 t ip1 icat ion 20.0 20.0 20.0 60.0 

a 
Total a l located for  seed 20.0 20.0 20.0 60.0 

Amount harvested, Ju l y 1989 44.0 133.0 92.0 269.0 

To collaborating organizations fo r  ver i f i ca t ion  tests: 

CEDECO (3 posts > 3.2 3.0 3.0 9.2 
PAR (4 groups) 5.0 20.0 5.0 30.0 
PAUl (22 associations> 5.0 35.0 5.0 45.0 

Subtotal 13.2 58.0 13.0 84.2 

To training b 0.4 0 0.4 
To mu1 t ip1 icat ion 9.0 14.0 14.0 37.0 
To reseclrch 4.0 0 0 4.0 .............................................................................. 
Subtotal PRONAM use 13.0 14.4 14.0 41.4 

Sale to farmers 5.0 8.0 19.0 32.0 

Total a l l mated for  seed a 31.2 80.4 46.0 157.6 

a Remainder sold fo r  consumpt i on. 

Training: 0.4 kg were planted for  use i n  the October 1989 t ra in ing session a t  
H'Uuazi and 7 kg of  food-grade soybean were used for  PAUl's annual meeting o f  
peasant associations. 





Table 12. Area (ha) planted by collaborators for centralized 
multiplication fields in  Bas-Zaire, 1985-1990. 

Ccr l l abora tor 1985- 1986- 1987- 1988- 1989- Total 
1986 1987 1988 1989 1990 

CDEP 2 . 6  2 . 8  a 5.4 

GTER 2.5' 8 . 0  4 . 0  k2.0 16.5 
I TA, Gombe Ha tad i 2.5 2.2 4.7 
I talo-Zairois 4.0 1.0 5.0 ..................................................................... 
Total 16.5 11.6 10.3 3 . 0  4 . 2  45.6 

a 50 m each of F100 and 40230/3. 

Figures for CEDECO are under estimated as fields planted by the 
production service at Kimpese have not been included. 
at CEDECO, Ki mpese . 



Table 13. Number of  v i l lage  groups, farmers' associations, churches, and schools receiving cuttings 
from col laborators in  Bas-Zaire. 

Co l l abora tor 1981- 1982- 1983- 1984- 1985- 1986- 1987- 1988- 1989- Total 
1982 1983 1984 1985 1986 1887 1988 1989 1990 ........................................................................................................ 

RGRIDRAL <vi l lages> 27 35 33 2 1 8 124 
APRODEC 3 3 
CBZO 9 23 32 
CEDECO posts 4 6 2 3 15 
CEP 1 1 
GTER 1 1 1  2 1 33 
I talo-Zairois 1 3 4 

OXFAM groups 8 7 15 
PASURM .. - - 20 26 9 20 - 28 103 
PAR - 4 8 13 - 20 10 55 - 
Technoserve - 2 2 
Churches and independent 
peasant assoc i a t  i ons 3 4 6 9 

To ta  l 4 28 70 69 77 76 72 396 



Table 14. Training sessions conducted a t  N'Uuari i n  Bas-Zaire. 

Date Year Number Number o f  Trainees Organ i sat  i on Theme 
o f  days collaborators PRONAH 

1982 7 8 Hbanza Ngungu Agricultural Project cassava 
1983 7 24 Na t i m a  l Fer t i 1 i zer Program cassava 

1 Zone Agronom i s t  
1 Agropastoral Company 

1983 7 18 Mbanza Ngungu Agricultural Project C~SSCIUQ 

1983 7 7 OXFAM cassava 

sub to ta I 1980- 1985 64 

1484- 1986 No tra in ing given because o f  the conversion o f  another bui ld ing 
into a Training Center capable o f  lodging and feeding 14 trainees. 

OC t-Dee 1885 6 1 CEDECON, Hadimba cassava ........................................................................................................ 
26-30 Ray 1986 5 9 OXFAM cassava 

1-6 Dec 1986 5 7 1 Col lec t iv i tyagents  RAU crops 
1 CIZR 
1 ONATRFS 

9-14 Feb 1987 5 7 1 PAR CQSSQUQ 
7 CEDECO 

2- 14 Mar 1987 12 4 3 Agr i cu l tura l I nspec tors-2 from Bandundu CUSS~VQ 

2 Co 1 1 ec t i v i t y  Agen ts-2 from Bandundu 
1 I talo-Pairois 
1 PFIA 
1 CAL from Bandundu 
1 ONflTRfl 
1 ClZA 

(Continued> 
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Fl00  

Local var iety  

Fertil izer dose (N-P O -K 0 )  
2 5 2  

Two-way m l y s i s  of variance 

Source of Degrees of Mean Square F-Tes t P value 
Variation Freedom 

Ferti  1 izer dose 2 2455 36.7 0.0001 
Umiety  1 942 14. 1 0.0002 
Interaction 2 22 0.3 0.7100 
Error 402 67 

Figure 2. Y i e Id of tuberous cassava roots in 68 PRONAM-SENAF I C demonstration 
fields planted between October 1986 and December 1988. 



Fertilizer dose (N-P O -K O) 
2 5  2 

Two-way analysis of variance 

Source of Degrees of Mean Square F-Tes t P value 
Variation Freedom 

Fer t i l i zer &se 2 4 137 174.7 0.0001 
Variety 1 263 1 1 . 1  0.0009 
Interaction 2 32 1.3 0.2600 
Error 552 24 

Figure 3 .  Vie l d of tuberous cassava roots in 93 PRONAH-SENAF I C demonstrat ion 
fieids planted between October 1986 and December 1988. 


