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I - I N T R O D U C T I O N  

Studies of epideniiolocy of a disease a re  very important t o  de f in i t e  
a policy of treatment i n  a given country, devending on sources of inoculum, 
climatic conditions and phenology of .the nlant.  

Concerning C B D  we personal 1y studied t h a t  problem i n  Cameroon b u t  
al so' i n  Kenya. 

I I  - S O U R C E S  O F  I N O C U L U F ?  

.a 

Arnonq t h e  most'im.portant fac tors  t o  be known i n  epidemiology, a re  
I the nature a n d  the eff ic iency o f  the sources o f  inoculum. 

-___--I- . 

Star t inq our s tudies  in Cameroon i n  1958 we were surprised t o  learn 
i n  the kenyan l i t t e r a t u r c ,  t h a t ,  according t o  Nutman and  Roberts "inoculum 
potent ia l"  theory, the niain source of pr.iniary infection would be the bark 
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of the branches where the parasi te  ~ o i i l d  be l ivinq without g i v i n g  any damage 
b u t  producing spores which infec t  the berr ies .  

Countinq the spores nroduced by the b a r k  (number of spores per cm2 
per h o u r )  these authors gave curves showiny! t h a t  the production of spores was 
’;he most i q i p o r t a n t  d u r i n g  the dry season : consequentl;! the:, advised the 
farmers t o  do  chemical treatinents during t h a t  dry period, before flowering. 

I n  some exoerimental t r i a l s  we saw t h a t  t h i s  theory was n o t  good i n  
the conditions of Cameroon where preflowering treatments appeared n o t  e f f i c i en t  
a t  a l ? ,  as i t  was t o  expect ; on the contrary, postflowering treatments were 
very e f f i c i e n t .  

We studied the problem in Kenya (I) f i r s t  in 1964 ( 2 )  and then i n  
1967, and we concluded in the paper we wrote a t  t h i s  occasion (3)  t h a t  Mutman 
a n d  Roberts had  done three ver;/ great  mistakes : 

- f i r s t l y  they confound a l l  the CuUQ;tuf,,tticlzwi l iving i n  the ba rk  
of the branches with the C E D  pathogen ; 

- 
- secondly they aieasured th.2 Froduction of spores on the bark i n  

laboratory conditions i n  humid  chamber and  n o t  i n  f i e l d  conditions ; 

- t h i rd ly  they completely forgot the role  of the diseased berr ies  

i n  the production of spores. 

Thanks . t o  our  study in Kenya, other s tudies  were done in t h a t  
country by Hindorf and  Gibbs ; these s tudies  confirmed our  opinions : 

- the b a r k  of the branches contains mainly a t  l e a s t  5 snecies o f  

CuMe;tom~cliuni, d i f f e ren t  froa! the CBD s t r a i n  which i s  found only very 
scarcelJy i n  t h a t  tissue’and n o t  constantly (see the gra?h of Gibbs were the 
scale used f o r  the CßD patiogen i s  10 t o  X’ times greater  t h a n  the scale used 

f o r  the other species)  : in sudh conditions i t  i s  possible t o  d o u b t  that  

... 
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After GIBBS (Kenya 1963) 

Spores production on branches for the d i f fe ren t  s t r a i n s  of  C a U & o ~ c h  

on untreated t rees  Kanundu 1 - - y - Kamundu 2. The scale  used f o r  
the CBD s t r a i n  i s  10 06.20 times greater  than the others ,  showing t h a t  the 
production of CBD spores i's._very few. On the other hand, the sporulation is  
maximum d u r i n g  the dry season showing  t h a t  the observation i n  laboratory i s  
completely d i f f e ren t  from the nat'ural phenomenon. 
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t h i s  fungus i s  rea l ly  deeply l iving in the b a r k  t i s sue  ; even i f  i t  i s  t rue  
i t  i s  of verv l i t t l e  iiiinort.ance i n  epidemiology, com?aring w i t h  the  role  of 
the dispaseri l y ) * v i ~ ~ 8  t.ticr!isel vr:' : 

- thv r l iscat ;d  h c i * t - i c s  i i i ~  ttio nain S O I I ~ C E !  o f  infection during the 
campaign because theg produce a very great number of spores (from 700 t o  
900 per cm2 per hour  according t o  Gibbs) ; 

- b u t ,  as we explained in 1967 they are  a lso the nain source of 
primary infection in t h a t  country due t o  the f ac t  t h a t  there are 2 flowerinas 
( a p r i 1  and  noveniber) givinn 2 crops ( t h e  ear ly  a n d  the l a t e  ones) which berrie. 
are always coexisting on t h e  branches a l o n g  the year,  the ear ly  crop being a 
very e f f i c i en t  [ - > n i i r ~ c  of irilpi.1,ioii f o i -  thr! 1at.c crop a n d  ( ' i c e  \ J C ? . ' L A ~ .  

On t h p  o t t l ~ i -  h a n d  i t  was shorn in Cameroon t h a t ,  among the possible 
sources of pr imry  infect ion,  the overlapping berr ies  were a very i m p o r t a n t  

In  Cameroon, due t o  the trovical climate of the CBD area - one dry season one. 
from 
a r a b  

november t o  l a t e  february,  one r a i ry  season from march t o  October - 
ca coffee has only one i m p o r t a n t  flowering near the f i r s t  of march.and 

only one i m p o r t a n t  picking period from november t o  january. 
I 

B u t  ' i t  happens, a l l  along the year,  t h a t  some flowers come and give 
f r u i t s  : thesd f r u i t s  are  never picked because they reach t h e i r  maturity o u t  
of time,being t o o  few to  j u s t i f y  special nickings. If such f r u i t s  are n o t  
important  i n  terns  of production, they play an impor tan t  role i n  the epide- 
miology : being infected by C B D  i n  an impor tan t  proportion, they a re  a k i r d  
o f  bridge fo r  the fungus froni one campaign t o  the followinq one, a s  i t  was shov 
experimentally (Tahl e 1) - I n  plots wb2re t h a t  overlanping berries were removed 

, before flowerinr*, CBI) was slouer t o  develon t h a n  i n  p lots  where they remained 
.: on the t r ees .  

Table 1 : Percentages of diseased berries 40 days a f t e r  flowering. ___..- 
L 

A 9,4 2 1  ,o .. 
ß 3 ,o 26,O 

( x )  Significant a t  F = n,01 

... 
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I f  l r l l ' l  i t a f t ; .  i ! ! .. i  , j t s  I h r  !011diI.inr1~ nf I:aI:irfrnon, a n d  i n  a l l  

countries e!i t.ti s i n l i  i r ' i -  t,.me ni '  cl ii : iatp Tivin? onl.1 one annual economical 
production, the over1:~npinq berr ies  occurrinq d u r i n g  the year without any 
economical ii1i!mi*tancr?, tiad t o  1.w rei-loved a t  the nioment of the l a s t  t o u r  of 
Ficking : i t  i s  t n i c  t h a t  this i s  not su f f i c i en t  t o  control the disease b u t  i t  
appears t o  be a very good auxi l iary 'of the chemical treatment, by reducing 
a n d  retarding the develoyient of the prinary infec t ior .  I t  i s  obvious t h a t  
such recoiiinienclation iiiay not be made i n  countries wherc,.as i n  Kenya, 2 economical 
crops e x i s t .  

Ariong the other soiIrces of inoculum we t h i n k  t h a t  the diseased 

berries remaining on the hranches frori one campaign t o  another, the diseased 
berr ies  f a l l en  a n d  reriaininn on the s o i l ,  the fungus staying i n  the peduncles 
of the diseased berr ies  i-enaininr! on the branches could be inportant.  

I 

\Je t h i n k  t h a t ;  i t  i s  doubtful t h a t  the bark of the branches 
plays a very s igni f icant  role  - i f  any - as a source o f  CBD, infect ion.  

1 

I I I - EVOLUTION OF THE DISEASE I N  CPlr"EP0ON 

!-hen C C D  OCCIII-s i n  the french speaking Canleroon i n  1958 a study 
was immediately carried out t o  know : 

- the t rue levels  of the danages due t o  the disease which was 
necessary t o  decide of the nvportunity of fungicide treatments ; 

- the evolution of infection d u r i n 9  the year i n  re la t ion  w i t h  the 
climatic bonditions a n d  the phenology'of the plant.  

I This study qave some important informations : 

1 
! 

losses appeared t o  be very variable from one place t o  another d u r i n g  the 
î same year: due t o  microcliriatic conditions and t o  some other fac tors  as 

imrJortance of production, a n d  a lso from one year t o  another f o r  the Sane nlace, 1 
according t o  the annual var ia t ions o f  t h e - c j i n a t e  ; b u t  the losses may reach I 

t 80 % or  more o f  the production ; considering t h a t  i t  i s  n o t  possible t o  know 

- q u a n t i t a t i v e l y ' s k e a k i n g ,  the r a t e  of infection and the resul t ing 
1 
! 
! 

i 

i 
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. i f  one year will  he vciy favoiit-2t)l.e t o  t h e  disease o r  n o t ,  a n d  due t o  the 
f ac t  t h a t  the e f f i c i e n t  fungi cides were only preventive, i t  was concluded 
t h a t  the disease presented a very 
cal ly  controled ; 

hiqh r i sk  and  neaded t o  be systemati- 

- q u a l i t i i t  vely spwl:inn i t  v/as shown t h a t  the evolution of the 
infection was alwa;/s the sacie, independently of i t s  amount : infection ( i n  
ternis of percentage o f  discaTcd berr ies  in re la t ion t o  the number of to ta l  
berries a t  the i::oiwrit o f  each observation) has three ?hases : 

. r7 nhasc! o f  qirick increase froc! the G t h  t o  the 22nd'week 
a f t e r  floweri rln. coi-resyndi t i n .  t o  the esnzndiq stage of the y o u n g  green berry : 

. a phase o f  s t ab i l i za t ion  from the 23rd t o  the 32nd week 
a f t e r  flowering, corresvondina t o  the sta?e o f  s t ab i l i za t ion  of the s ize  of 
the green bei-r;i : durin? t h i s  second phasc; ne\*: lesions d o  n o t  occur ; 

on,  during t l i ~  rirelmtiii-o.. a n d  rvture  stages of the ber r ies ,  b u t  a t  t h i s  moment 
the damages are  n o t  important, the pulp o f  the berry only being rotted.  

. a new phase of increase (occurrenceof new lesions)  l a t e r  

As di rec t  consqiipnce i t  bias shown t h a t  the losses due t o  the 
dis,e,ase tool:, place diii-inq the  expanding stage o f  the berr ies  ; l a t e r  on the 
1 oss.es w r c  i:pt i iyor tan t  91- nf 1 i t t l e  ii:ipo,rtanie. 

- 

. i  
Acr:orrlin? t o  t h c s c  observations i t  .vias concluded t h a t  the chenical 

t.rr3ati. P l ~ t c  li: -1 I -, 
dut-in? ,the f ' i  ' - Y !  

rll;:, i ni t h :  yt.inr-! staqes o f  the berries t h a t  means 
L I P ~ I , \ S  f o l  !owing the flowering and  were completely useless 

1 ate!- ori. 

I V ' -  DIFFICULTY TO A S S E S S  THE CBD LOSSES IN E P I D E ~ - ' I I O L O G I C A L  I - . .  ___- 

STUDI E S  

A 

F o r  s tudies  OF enideriioloqy, vie ohsei-ved weekly a number of popu- 
la t ions o f  be r r i e s ,  recordyhp every tirie the to ta l  number of f r u i t s ,  and  the 
number of diseased a n d  healthy ones. 

I t  appears, duri nq  t . h a t  
luate the losses  due t o  CBD.' This 
infection - and  therefore the per 

studies,  t h a t  i t  was not very easy i o  eva- 
i s  due. t o  the f a c t  t h a t  the phase of main  
od of main losses - i s  a lso the period of 

1 

... 
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nain ph>/sioln?ical rIi-cll)T; n f  t h e  be.rriP:; : whcn we observe -- 2s we d i d  - a 
given p o p ~ i l a i . i ~ ~ r i  of '  I.erric5. i t  ic; clifficlllt t o  know i f  the berries which 
disappear bcl:wt~n two observationr., viere CBD-free (physioloqical d r o p )  o r  
n o t .  liven i f  1 o1 \c ; r ? rv ; \ t i nnc ;  ai-e done weekly a n d  brqnch by branch, coapa- 

B r i t  i l i i s  d i  f f icu l ty  ricciirr. onl!: \!hen one observes evolution of 
infeciion at id  1 : ) ~ s r t q  nn a ni-pvioilsl;/ fixed Donulation of f r u i t s ,  f o r  epide- 

miological sl,u4ics. I n  t r i a l s  ceimaring tlie effectiveness of fungicides or  
other human  itiir.rvr?ntions. the probleri  does n o t  ex i s t  : i f  the nlots  are  homo- 

renl i cat i  o m ,  the resul ts  
of perceptages o f  disea- 

y ,  a n d  fir33lly i n  tersis 

ceneous a n d  +!:i:, t r i a l s  with a s i i f f ic ient  number o f  

cases,  i n  terins 
es picked nionth 

have t o  be r1::inly recorded in such 
se,d berr ies  on representative sani? 
o f  weight o f  1.he y i c ld .  'c, 

, V - CONCLUSION 
___ - .- . . .- 

The 2tudies we carried out i n  Cameroon a n d  i n  Kenya have shown 
t h a t  C B D  i s  a disease of the young stages of the ber r ies  coïnciding w i t h  
a rainy neriod which allows the pa%hogen ac t iv i ty .  

The mair! source of contamination i s  the diseased berr ies  themselves 
a.s seconday CvircpY R S  w ~ l ?  ar; v r i m a r y  <mi rce  ; corparing .ni'th the ber r ies ,  
th? h3l"Il' (!!?.i 8 : ' -  t q ~ . ? ~ . ;  7 : * ' , - : i  -: , . , ic l i i  f i m q t :  *-o le  i n  the contalination. " 

. .  

A O 1 (.ctt c! h, i o  ije dotie to  zssess the amourit of losses due t o  
CBD i i i  s tudies  of epidefiiiwlogv because o f  the coïncidence of t h a t  losses a n d  
the physiological d r o p  which a f fec ts  the young berr ies  a t  the same moment. 


