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Tuber  and r o o t - p l a n t s  a r e  e s s e n t i a l l y  r e p r e s e n t e d  i n  Malagasy Republ ic  
by Cassava,  sweet p o t a t o  and p o t e t o .  Another ones ,  a s  soma Araceae a r e  o n l y  
c u l t i v a t e d  on ve ry  l i t t l e  a r e a s .  Dioscorea  and v a r i e d  Arrow-roots do n o t  e x i s t  
i n  t h i s  coun t ry .  

The most i m p o r t a n t  one is Cassava;  sweet p o t a t o  i s  t h e  second one. P o t a t o  
is  o n l y  c u l t i v a t e d  a t  ar. 3000 - 5000 fes t  a l t i t u d e .  

Areas c u l t i v a t e d ,  p r o d u c t i o n s  and p r i c e s  have had the  nex t  development  
s ince  t e n  y e a r s .  

! T o t a l  1 9 6 0  ! T o t a l  1 9 7 0  
! a r e a s  !P roduc t ion  !Pr ice /kg  ! a r e a s  ! Produc t ion  ! Pr ice /kg  
t ( h a s )  I (Tons)  f (FMG) ! ( h a s )  ! (Tons)  ! ( F M G )  
!---------r-----------!----------!----------!------------!----------~- 

Cassava ! 300.000 ! 740,000 ! 2,5 ! 350.000 1 900.000 ! 3,25 

5,OO Sweet P o t a t o  i 60.000 

P o t a t o  ! 15.000 ! 75.000 I 7 , O  I 18.000 I 90,000 ! 10,OO 

I ! 
! 

! ! ! ! ! 

65,000 290.000 ! ! 
4 9 0  ! 260.000 ! 
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( 1 US d o l l a r  = 280 Malagasy f r a n c s  F.M.G,) 

P roduc t ive  c a p a c i t y ,  i n  k i l o s / d a y / h e c t a r e ,  o f  underground consu- 
mable parks, and p l a n t i n g  - h a r v e s t i n g  d u r a t i o n  i n  days  a r e  t h e  n e x t  o n e s .  

.. I 
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A l l  t h e s e  d a t a  a r e  v e r y  v a r i a b l e .  I n  E a s t  Coas t  and t a b l e - l a n d s  i n  t h e  
C e n t e r  of t h e  I s l a n d ,  Sweet p o t a t o  g e t  t h e  b e t t e r  o v e r  c a s s a v a ,  on a c c o u n t  o f  i ts-  
l a r g e r  p r o d u c t i v i t y  p o t e n t i a l  w i t h  a s h o r t e r  growing d u r a t i o n .  On t h e  o t h e r  hand,. 
i n  the  Sou th ,  Cassava seems t o  be b e t t e r  adapted  a s  an underground reserve i n s p i j e  
o f  i t s  r e l a t i v e l y  l o n g  growing d u r a t i o n .  F i n a l l y ,  p o t a t o ,  on accoun t  of  i t s  
purchase  p r i c e ,  i s  a c u l t u r e  much more i n b e r e s t i n g ,  i n  some p r i v i l e g e d  a r e a s I  
t h a n  c a s s a v a  and sweet p o t a t o .  

. .  

I n  Malagasy Republ ic ,  Consumption i s  n o t  o n l y  o f  underground p a r t s ,  b u t  
a l s o ,  f o r  c a s s a v a  and s w m t  p o t a t o ,  of  l eaves  which, 
w i t h  xice.  

b o i l e d ,  compound many .%"rl~ 
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C A S S A V A  

Cassava c u l t i v a t i o n  i s  e s s e n t i a l y  p r a c t i c e d  i n  Malagasy Repub l i c  
as a C o n t r i b u t i o n  f a m i l y  c u l t i v a t i o n .  However, some farms r a i s e  i t  on 
l a r g e  a r e a s ,  h a r v e s t i n g  b e i n g  p rodessed  t o  o b t a i n  s t a r c h  and Tapioca .  

TRADITIONAL CULTIVATION 

Very e a s y  and c o n s i s t  o f  p l a n t i n g ,  a f t e r  a o f t e n  w a n t  s o i l  
p r é p a r a t i o n ,  v e r y  v a r i a b l e  i n  l e n g t h  c u t t i n g s  a t  d i s t a n c e s  v a r i y n g  from 
16  x 16 t o  30 x 24 i n c h e s .  Main@enance d u r i n g  growing p e r i o d  i s  c o n f i n e d  
t o  one c l e a n  weeding a t  t h e  b e s t .  H a r v e s t i n g  i s  c a r r i e d  o n t  by s m a l l  I-L 

q u a n t i t i e s  a t  one and t h e  same time, a c c o r d i n g  t o  f a m i l y  r e q u i r e m e n t s  o r  
s a l e ,  from 6 t o  11 months a f t e r  p l a n t a t i o n  i n  h a t  coasts ,  and from 18 t o  
24 months i n  c o l d e r  a r e a s .  V a r i e t i e s  a r e  a lways  l o c a l  o n e s ,  n o t  a r  j u s t  a 
b i t  b i t t e r  and y i e l d s  a r e  a b o u t  2 t o  6 pounds p e r  p l a n t .  

I t  i s  v e r y  f r e q u e n t l y  c u l t i v a t e d  w i t h  sweet p o t a t o ,  sorghum, c o r n  ox 
l eguminous  p l a n t s ;  s p a c e s  between two c a s s a v a  p l a n t s  a r e  a t  t h a t  t i m e  from: 
40 t o  80 i n c h e s  and y i e l d s  a r e  h i g h e r ,  between 4 t o  1 2  pounds p e r  p l a n t .  

MODERN CULTIVATION 

Cassava i s  v e r y  o f t e n ' p r e c e d e d  by a g r e e n  manure w h i c h  i s  ploughed 
i n  w i t h  fa rmyard  manure (20-40 T/ha) and m i n e r a l  phosphorus and po ta s s ium 
manure. F l a t  o r  r i d g e  o f  earth p l a n t a t i o n  w i t h  6 t o  8 i n c h c s  c u t t i n g s  a t  
40 x 40 i n c h e s  d i s t a n c e s ,  From 2 t o  4 clean wecdings.  MFchanical ha rvosk ing  
a t  10 - I 1  m o n t h s  on t h e  c o a s t a l  a r e a ,  a t  22-23 months i n  t h e  c e n t r a l  a r e i .  
Y i e l d s  a r e  a round 40 T/ha. 

One h e c t a r e  c o s t  p r i c e  OF c a s s a v a  i s  between 280 and 450 US d o l l a r s ;  
One f r e s h  r o o t s  ton  b e i n g  1 2  d o l l a r s ,  45 T/ha g i v e  an 8 0 . d o l l a r s  p r o f i t .  
If y i e l d  i s  f a l l i n g  down under  30 T/ha, c a s s a v a  c u l t i v a t i o n  i s  b e i n g  ci. 
c o n s i d e r e d  a s  showing a d e f i c i t .  

RESEARCH ACTUAL RESULTS 

Cassava p r z s c n t s  i n  Madagaacar some c h a r a c t e r s  and a l s o  d i s c a s e s  and 
p a r a s i t e s  w h i c h  a r e  i n t e r e s t i n g  t o  k n m r  

a/- Hvdrocvanic a c i d  amount 

I t  i s  v a r i y n g  from 10 t o  more t h a n  14 mgs i n  100 g r s  o f  f r o s b  

, r o o t s .  The h i g h e s t  c o n c e n t r a t i o n  time i s  s p r e a d i n g  from A p r i l  t o  
August, c o l d  and d r y  season. I t  v a r i e s  a l s o  w i t h  s o i l s  and c l i m a t i c  
c o n d i t i o n s  : Higher  i n  upland l a n d s  and l o w e r  i n  d r y  c o o n t r i e s ,  It 
is  the re  an i n v e r s e  c o r r e l a t i o e  between a n t h o c y a n k  and hydrocyan& 
a c i d  amounts. 



b/- S t a r c h  amount 

Vu lga r i zed  v a r i e t i e s  have a 1141 mean d e n s i t y ,  w h i c h  i s  
27,8 % i n  t o t a l  s t a r c h ,  t h e r e f o r e  21.9 '$ i n d u s t r i a l  s t a r c h  f o r  a 
47.4 T/ha f r e sh  r o o t s  mean y i e l d .  

I t  i s  t h o r e  a n  i n v e r s a  c o r r e l a t i o n  between t e m p e r a t u r e  and 
d e n s i t y ,  b u t  d i r e c t  one between hydrocya ine  a c i d  and d e n s i t y  w h i c h  
is  i n c r e a s i n g  d u r i n g  d r y  s e a s o n  and r e d u c i n g  d u r i n g  r a i n y  season .  

S t a r c h  g r a i n s  mean d i a m e t e r s  o f  o u r  b e s t  v a r i e t i e s  a r e  : 

4,24  microns  f o r  A i p i  mangi 
4.47 11 1 )  Borbona d ' A n t s i r a b e  
3.73 1' 91 C r i o l i n a  
3.10 I' *I  Ankrah 
2.95 It Bogor 

- 
c/- D i s e a s e s  

The most i m p o r t a n t  one is  "Mosaic" which i s  i n d u c i n g  very 
i m p o r t a n t  damages on some v a r i e t i e s .  The$main  obse rved  f e a t u r e s  axe  

1 .- v i r u s  t r a n s m i s s i o n  by an insec t  ( B c " & c ?  t a b a c i )  

2.- Higher  s e v e r i t y  i n  h o t  and r a i n y  a r e a s .  

3.- P robab le  p re sence  of a t  l e a s t  two d i f f e r e n t  s t r a i n s .  

4.- S e n s i t i v i t y  i s  v a r i a b l e  i n  a v a r i e t y  w i t h  i t s  age ,  s e a s o n  and 
. 

p l a n t i n g  a r e a .  

5.- S e n s i t i v i t y  is v a r i a b l e  i n  a v a r i e t y  w i t h  growing periods; 
Symptoms can  a p p e a r  a t  a g iven  time and v a n i s h  a f t e r  and con!mr- 
s e l y .  

some l e a v e s ,  t h e  p l a n t  remains  b e i n g  undamaged. 
6.- I n j u r i e s  l o c a l i z a t i o n  sometimes c u r i o u s  i n  one branch  o n l y ,  or 

7.- F i v e  p e r i o d s  had been d e f i n e d  a c c o r d i n g  t o  v i r u l e n c e  deg ree .  

Another d i s e a s e s  a r e  e s s e n t i a l l y  r o o t - r o t s  induced  by Phaeo lus  i 

m a n i h o t i s  and C l i t o c y b e  t a b e s c e n s .  On c u t t i n g s ,  D i p l o d i a  theobromae i s  
i n d u c i n g  b l a c k .  d o t s  w h i c h  can  s p r e a d  i n  r o o t s .  Disease induced  by 
Gloeosporium m a n i h o t i s  i s  c a u s i n g  a t i p  b ranches  d r y i n g  up. Cercospora  I 

c a s s a v a  is  n o t  i m p o r t a n t .  Some b a c t e r i a l  d i s e a s e s  induce  m o i s t  r o o t - r o t s .  

d/- P h y s i o l o q i c a l  d i s e a s e s  

E s s e n t i a l l y  m i d s t  r o o t  n e c r o s i s ,  brown round r o o t  d o t s ,  r o o t  
f o o t  n e c r o s i s  and m i d l l e  woody r o o t .  

e/- Pes t s  

Never v e r y  dangerous ,  t h e  most i m p o r t a n t  and f r e q u e n t  b e i n g  
Luperus  sp., a bark- rodent ;  Te t r anychus  i n d u c i n g  l e a v e s  d o t s ;  
C o c k i n e a l s  - Aonidony t i lu s  a l b u s ,  k c c u s  v i r i d i s - c o v e r i n g  b ranches ;  
Rc$x?roBychus a s  ba rk  s l a s h e r .  



1.- V a r i e t a l  improvement 

The  main s u b j e t  i n  t h i s  programme is  t o  o b t a i n  v a r i e t i e s  w i t h  
a d a p t a t i o n  a s  l a r g e  a s  p o s s i b l e ,  having  a r e a s o n a b l e  t o l e r a n c e  dcg reo  L,. 

t o  mosaïc and o t h e r  d i s e a s e s ,  w i t h  y i e l d s  a s  h igh  a s  p o s s i b l e  and 
i n t e r e s t i n g  s t a r c h  amount. P r e f e r e n t i a l l y ,  t h e s e  v a r i e t i e s  have t o  
s e r v e  a doub le  purpose  : d i r e c t  consumption and s t a r c h  f a c t o r y .  

The c a r r y i n g  o u t  s t e p s  had been t h e  f o l l o w i n g  ones  : 

a/- P r o s p e c t i o n  i n  l o c a l  f i e l d s  t o  o b t a i n  a v e r y  l a r g e  l o c a l  v a r i e t i c s  
s t o c k  

b/- T r i a l s  w i t h  these v a r i e t i e s  t o  c h o i c e  t h e  b e s t  ones  

c/ -  I n t r o d u c t i o n s  from a n o t h e r  c o u n t r i e s ,  e i t h e r  M. u t i l i s s i m a  s p e c i e s ,  
o r  a n o t h e r  s p e c i e s  (M. G l a z i o r f i  and M. P r i n g l e i ) .  

d/- I n t e r  and i n t r a  s p e c i e s  h y b r i d i z a t i o n s .  

e/- S e l e c t i o n  between p l a n t s  o b t a i n e d  

f/- Compnrative t r i a l s  a t  t h e  c e n t r a l  Research  S t a t i o n  ( A l a a t r a  Lake) 

g/- V a r i e t y  t r i a l s  i n  a n o t h e r  a reas  

h/- P o p u l a r i z a t i o n  o f  t h e  b e s t  h y b r i d s  

‘I 

fa  

Thus, i n  1969, abou t  57.000 h y b r i d s ,  from more t h a n  a m i l l i o n  o f  
seede had b@dn c t u d i d  a c c o r d i n g  t o  t h e  n e x t  summarized p l a n  : 

- Annual ob ta inmen t  o f  25.000 t o  35.000 h y b r i d  seeds .  

- Seeding  and e l i m i n a t i o n s  d u r i n g  growing p e r i o d s .  

- 300 t o  2000 p l a n t s  cho iced .  

- T r i a l  o f  t h e s e  p l a n t s ,  and c h o i c e  of 30 t o  200 v a r i e t i e s  

- Second t r i a l  w i t h  c h o i c e  o f  10 t o  40 v a r i e t i e s .  

- T h i r d  t r i a l  w i t h  c h o i c e  o f  3 t o  10 v a r i e t i e s .  

- V a r i e t y  t r i a l s  and l a s t  c h o i c e  o f  2 t o  4 v a r i e t i e s .  

If one o r  two v a r i e t i e s  a r e  a c c e p t e d ,  t h e  number w i t h  5 figures 
w h i c h  was c h a r a c t e r i z i n g  t h e  v a r i e t y  i s  r e p l a c e d  by a new name : t h e  
l e t t e r  H fo l lowed  by a number w i t h  2 f i g u r e s  (Ex : H.59, H,60),. 

owing o n e s  : 
The b e s t  r e s u l t s  o b t a i n e d  these l a s t  y e a r s  w i t h  OUT h y b r i d s  a r c  the  

h i g h e s t  y i e l d  l o c a l  h y b r i d  
L o c a l i z a t i o n  Year (T/ha Check s u p e r i o r i t y  

( i n  %I  * 

1966 H.53 = 17.297 14.050 23 :, 

---------13- 
(T/ha) -------------- ------.I- ---_-I-----_- --_--e 

Amban j a  1965 H.43 = 33.200 23.506 41 y:* 

1967 H.58 = 59.930 1.600 (1) 3645 .* 

1966 H.58 = 49.473 17.366 165 
172  1969 H.58 = 54.701 31 .€IO3 -----------------_----------~------~---------~-----~~~-------~~------~---~ ~ 
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Manakara 1964 H.54 = 30.525 14,225 115 
( E a s t  C o a s t )  1966 H.54 = 20.266 10.842 87 

B e t a f o  1956 H.43 = 17.071 4.443 
( A n t s i r a b e  ) 1958 H.42 = 25.000 5.500 

284 
356 

(I 1 = mosaïc v e r y  i m p o r t a n t  

( 2 )  = v e r y  d r y  y e a r  

( 3 )  = Termites 

The best r e s u l t s  o b t a i n e d  i n  C e n t r a l  Research  S t a t i o n  a r e , i n  l/ha 

H.54 = 38.983 1965 

1966 - H.57 = 64.700 - H.54 = 53.529 

1967 - 48830 = 41.209 - H.54 = 25,055 - H.58 = 47,060 

1968 - 55254 = 85.310 _. H.54 = 62,864 51241 = 72,855 

1969 - 55254 = 78.770 - H-54 = 62.840 55187 = 75,625 

- H.56 = 57.006 s 

2.- C u l t u r a l  D r a c t i c e s  

H a r v e s t i n g  o f  40 T/ha r o o t s  and same q u a n t i t y  o f  b r a n c h e s  2nd 
l e a v e s  c o n t a i n  : 

K20 

Ca0 

I a7 I 
! 
I 20 

! 
I 

180 1 26’7 

170 
I 
I 150 



I n  one  Ton o f  r o o t s ,  e x c e p t i n g  b ranches  and l e a v e s ,  a t  35 '% d r y  
m a t t e r ,  we f i n d  : 

1.82 k g  N 

0.85 P2O5 

2.17 I' K20 

0.49 1' Ca0 

1.81 u MgO 

S u b j e t  t o  r e s t i t u t i o n  o f  b ranches  and l e a v e s ,  f o r  each  r o o t s  t o n  
produced and h a r v e s t e d ,  manuring m u s t  be a t  l e a s t ,  and f o r  example : 

8.70 kg o f  ammonium su l fwkc  

4.26 kg o f  supe rphospha te  

3.62 kg o f  po tass ium c h l o r i d e  
\ 

O u r  t r i a l s  showed a l s o  t h a t  a d i r e c t  c o r r e l a t i o n  e x i s t s  between 
e x t e r n a l  and i n t e r n a l  r o o t  ba rk  p o t a s h  c o n t e n t ,  r o o t  y i e l d s  and s t a r c h  
c o n t e n t .  100 kg/ha of po ta s s ium c h l o r i d e  may, i n  some ins tances ,  increase 
r o o t  y i e l d  of 16 Tons. 

S t a n d a r d  manuring a re ,  f o r  each  p l a n t a t i o n ,  composed a s  f o l l o w s  : 

40 T/ha fa rmyard  manure 

50 t o  100 kg/ha P205 

90 t o  150 kg/ha K 
(P2O5 from Reno Hyperphosphate w i t h  45 % Cao) 

However, i n  l a t e r i t e  poor  s o i l s  w i t h  h igh  a c i d i t y ,  t h e  b e s t  
f e r t i l i z e x  q u a n t i t i e s  a r e  a s  f o l l o w s  : 

30 t o  

50 t o  70 kg/ha N 

40 T/ha fa rmyard  manure 

p205 50 t o  150 -'I- 

90 t o  200 -"- K20 
O t o  600 -I'- Dolomie 



PROSPECTS OF RESEARCH STUDIES 

V a r i e t a l  improvement i s  modi f i ed  from t h i s  y e a r .  Indeed ,  consi- 
d e r i n g  a c q u i r e d  advance i n  y i b l d  f i e l d  and impor t ance  .showed, v e r y  o f t e n  
as  a r e s t r i c t i n g  f a c t o r ,  by mosa ic  d i s e a s e ,  t h e  s t u d i e s  a r e  now f o l l o w e d  
on r e s i s t a n c e  t o  t h i s  d i s e a s e .  

The method i s  t h e  f o l l o w i n g  one  : t o  sow each y e a r  70.000 h y b r i d  
s e e d s  h a r v e s t e d  on o u r  t r i a l s  m d  v a r i e t a l  s tock ,  n e a r  Ambanja where 
mosa ïc  d i s e a s e  i s  v e r y  s e r i o u s .  S u s c e p t i b l e  p l a n t s  are exc luded ,  t r i a l s  
d u r i n g  a t  l e a s t  two y e a r s  w i t h  c u t t i n g s  from undamaged p l a n t s  and t r a n s -  
ference on ou r  b e s t  a c t u a l  h y b r i d s  of t h i s  Symptome absence  i f  it can  be 
t h u s  o b t a i n e d .  On t h e  o t h e r  hand, new s p e c i e s  from genus b i s n i h o t  i n t r o -  
d u c t i o n  (from one s p e c i e s ,  Melanobas is  and s a x i c o l a ) ,  res is tance t r i a l s ,  
c r o s s i n g  w i t h  o u r  b e s t  v a r i e t i e s ,  fo l lowed  p robab ly  by back-crosses .  

F i r s t  s t u d y  showed, on 19,945 s e e d s ,  744 undamaged p l a n t s  (3,73%) 
ß,months a f t e r  sowing; T h i s  first r e s u l t  i s  i n t e r e s t i n g ,  because  no v a r i e t y  
had be& undamaged t o  d a t e .  

T h i s  prqgramme w i l l  a l l o w b  u s  t o  t r y  d u r i n g  5 y e a r s  a b o u t  350,060 
seeds, t h e r e f o r e ,  w i t h  a 30 ’$ g e r m i n a t i o n  meanpercentage ,  c l o s e  by 100,OOD 
p l a n t s .  M i t h  t h i s  number, d i r e c t  o b t a i n i n g  h y p o t h e s i s  of a t  l e a s t  one 1 
undamaged p l a n t  can  be r e t a i n e d .  If t h i s  way i s  p rov ing  improduc t ive ,  new: 
i n t e r s p e c i f i e  crosses w i l l  be  our  second o b j e c t i v e ,  I t  w i l l  be  a l s o  in te res -  
t i n g ,  i f  o n l y  p l a n t s  w i t h  v e r y  l i t t l e  damage are  o b t a i n e d ,  t o  cross these, 
p l a n t s  between them, t a k i n g  c a r e  t o  sow h y b r i d s  seeds  as numerous as  
p o s s i b l e ,  t o  t r y  t o  g e t  t o g e t h e r  r e s i s t a n c e  f a c t o r s  which a r e  v e r y  p robab ly  
m u l t i p l e  . 

Beyond t h i s  llmosaZG1t programme, a f i e l d  o f  a c t i v i t y  more l i m i t e d ”  
w i l l  be  s t a r c h  amount  i n c r e a s e  of o u r  b e s t  a c t u a l  v a r i e t i e s  by h y b r i d i z a - .  
t i o n  w i t h  v e r y  h igh  s t a r c h  p e r c e n t a g e  v a r i e t i e s .  

F i n a l l y  two v e r y  l i m i t e d  s u b j e c t s  w i l l  be approached  : on t h e  on3 
hand homozygoty drawing n e a r  and on t h e  o t h e r  hand e x p l a n a t i o n  o f  l i t t l e  
s e e d s  coming o u t .  

PRODUCTION AREAS A N D  EXPORTATIONS 

I t  s h o u l d  be obse rved  t h a t  d r y  c a s s a v a  i s  produced by l i t t l e  
f a r m e r s  o n l y  i n  t h e  s o u t h  west o f  Madagascar. 

E x p o r t a t i o n s  i n  1969 are  the  f o l l o w i n g  o n e s  : 

I ! 

! ! ! 
Dry c a s s a v a  (1966)  ! 13.604 ! 14.30 (FME - FOB) ! 

! 
1.12 (F,F,- CAF)  ’ ! 

1 ! 
1 Tapioca  
! 

S t a r c h  ! 1.646 ! I 

1 O00 
Tons P r i ce /kg  I ! 

------------*---- _---I----_----------- 

5.620 



SWEET POTATO 

L 

TRADITIONAL CULTIVATION 

C u t t i n g s  are  p l a n t e d  a t  d i s t a n c e s  v a r i y n g  from 8 x 8 t o  1 6  x 28 
i n c h e s ,  a c c o r d i n g  t o  r e g i o n s .  The  s o i l  i s  g e n e r a l l y  s u c c i n t l y  p r e p a r e d ,  
sometimes w i t h  manuring. H a r v e s t i n g  i s  c a r r i e d  o u t  as Cassava. 

Frequentlry c u l t i v a t e d  w i t h  a n o t h e r  p l a n t s ,  as c a s s a v a ,  sweet 
p o t a t o  i s  l i g h t e d  upon everywhere i n  Madagascar, b u t  e s s e n t i a l l y  on East 
coast and f a r  south. 

No i n d u s t r i a l  c u l t i v a t i o n  e x i s t s .  

Y i e l d s  a r e  v a r i y n g  from 0 , 2  t o  2,s pounds p e r  p l a n t .  

ACTUAL PROGRAMNE 

A t  f î r s t p d i s e a s e s  and p e s t s  are e s s e n t i a l l y  t h e  f o l l o w i n g  ones : 

Pests = Aspidomorpha, Aphlbona, Colosposoma, Brachmia and A l c i d e s  
a r e  t h e  most dangerous  s p e c i e s  on l e a v e s .  

D i s e a s e s  = No s p e c i a l  in te res t ,  because  s e v e r i t y  i s  a lways  v e r y  
weak. 

a/- @ V a r i e t a l  proqramme 

Nany l o c a l  f f v a r i e t i e s f f  a r e  e x i s t i n g ,  w i t h  v a r i o u s  l e a v e s  
s h a p e s  and r o o t s  c o l o r s .  T h e s e  v a r i e t i e s  a r e  a r r a n g e d  i n  c o l l e c t i o q s  
i n  C e n t r a l  a r e a ,  e a s t  c o a s t  and South.  Many i n t r o d u c t i o n s  had been 
t r i e d  c o n j o i n t l y  w i t h  t h e  l o c a l  v a r i e t i e s .  

The y i e l d s  w h i c h  had been o b t a i n e d  are,  a c c o r d i n g  %o y e a r s  
and t r i a l s  : 

- On cent ra l  t a b l e - l a n d s  : beetween 6238 and 3&85 k g s / h a  

- On E a s t  Coas t ,  beetween 9692 and 45667 kg/ha 

- I n  t h e  South ,  beetween 7460 and 9848 kg/ha, 

The h i g h e s t  y i e l d s  a r e  

On e a s t  c o a s t  : 

Menahatoka (LI = 45.667 T/ha 
Gold r u s t  ( I )  = 33.667 
E a r l y  ' p o r t  ( I )  = 36.134 
t e n t e n i a l  ( I )  = 28.160 
Sinoamena (L) =I 44.167 
S i n o a f o t s y  (L) = 38.167 I I  rl; 



On c e n t r a l  t a b l e - l a n d s  V o r i r a v i n a  (L) = 14.264 T/ha 
L o h a f i n j o  (L) = 27,700 ” 

Vomanga k e l y  (L)  = 25,500 
I Galona (L) = 13.550 ” 

Sihanaka  (L) = 13,396 
I n  t h e  s o u t h  Vareza ( L )  = 9@848 !’ 

Sinoamena (L) = 7,460 *I 

Loca l  var ie t ies  (LI  g i v e  v e r y  good y i e l d s  and a re  sometimes more 
v a l i d s  t h a n  i n t r o d u c e d  o n e s  ( I ) .  

b/- Manurinq proqramme 

T r i a l s  have a lways  proved a well cho iced  fo rmula  pro?,ride 
a v e r y  s e n s i b l e  y i e l d s  i n c r e a s e ,  a n d ,  on c e n t r a l  t a b l e  l a n d s ,  t h e y  
g a m  n e x t  r k s u l t s  t 

C o n t r o l  Complete 
( n o  manur ing)  manuring 

?;/ha 
...-L.---Y-Y-Y.-. 

T/ha 
-u-u-.Y---I----- 

4,825 
3 e 808 
3,908 
6,310 

19,690 
3,710 
4,506 
6 _I 540 

9,475 
6,238 
9,294 

14,264 
27,700 
I I ,5OO 
13,396 
13,550 

Near Tanana r ive ,  n i t r o g e n  r e s p o n s e  c u r v e s  showed one  i n t r o g e n  
k i l o  g i v e  an 80 k g s  sweet p o t a t o  y i e l d  i n c r e a s i n g .  Response i s  good u n t i l  
100 U/N/ha, sometimes u n t i l  200 U/N/ha. Recommended manure i s  -the f o l l o -  
wing one  : 

S t a b l e  l i t t e r  = 10 T/ha 
NH4 S u l p h a t e  
Dicalcic phosphate  = 100 t a  200 -II- 

Potass ium c h l o r i d e  := 100 t o  200 - I I -  

= 150 t o  300 kgs/ha 

t h i s  i s ,  i n  u n i t s  : 

N = 30 -. 60 u n i t s / h a  
P2O5 = 40 -- 90 - I 1 -  

K20 3 60 -120 -‘I- 

C / -  Genera l  r e c o m m e n d a k i x  

- P l a n t i n g  s p a c i n g  a re  from 16 x 16 t o  1 6 ‘ x  28 i n c h e s  
( r e s p e c t i v e l y  i n  t a b l e - l a n d s  and e a s t - c o a s t )  

- P l a n t i n g  time i s  i n  December - J a n u a r y  i n  z e n t r a l  t ab l e - ,  
l a n d s  and i n  A p r i l  - June  on e a s t  c o a s t .  

- t r e a t m e n t s  a g a i n s t  p e s t s  w i l l  be c a r r i e d  ou’c o n l y  when pesJ= 
are  becoming dangezous on l e a v e s r  



r 

Only c u l t i v a t e d  a t  an a l t i t u d e  o v e r  2400 fee t  e s s e n t i a l l y  i n  t h e  
Tananar ive  P rov ince  ( B O  % o f  t o t a l  p l a n t e d  a r e a )  . 

The  c u l t i v a t i o n  i s  o n l y  f a m i l y  one. The  income i s  h igh  f o r  a 
r e l a t i v e l y  s h o r t  growing time. S t u d i e s  had been d i r e c t e d  e s s e n t i a l l y  on 
v a r i e t i e s  and-bhe i i id i seases ,  and a l s o  manuring. Results a r e  v e r y  encoura-  
g ing  ones.  

TRADITIONAL CULTIVATION 

P l a n t i n g  d i s t a n c e s  i s  20 x 20 i n c h e s ,  d e n s i t y  be ing  around 
40.000 pl /ha.  V a r i e t i e s  a r e  v e r y  o f t e n  o l d  ones ,  i n t r o d u c e d  i n  Madagascar 
many y e a r s  ago ,  b u t  a l s o  recent ones  more i n t e r e s t i n g  i n  y i e l d  and 
d i s e a s e s  r e s i s t a n c e .  

P l a n t i n g  d a t e s  a r e  from December t o  February ,  o r  A p r i l ;  
Dura t ion  i s  abou t  100 t o  110 days.  

P o t a t o  i s  coming beck esch y e a r  on t h e  sams s o i l  and y i e l d s  are 
low, 3 t o  5 T/ha. 

EXPERIMENTAL RESULTS 

a/- V a r i e t a l  s t u d i e s  

More t h a n  50 v a r i e t i e s  had t r i e d  : T h e  more i n t e r e s t i n g  r e su l t s  
a r e ,  w i t h  good manuring 

Kerpondy A '  30.976 T/ha 
C laud ia  29 . 743 I' 

Far f  ade t t e  23.125 
Ackerse ge n 23.071 
Kerpondy A 21 .O40 
V i o l e t t e  du pays 19.932 
B i n t j e  A 19.560 It  

Krassava 19.232 f1 

T h e  t e n  yeaxs  mean g ive  t h e  b e s t s  resul ts  w i t h  

- a t  A n t s i r a b e  = Kerpondy 
F i n  de  siccle 
Rosa 

- a t  Tananar ive  = Kerpondy 
C laud ia  
Belle de  Fontenay 



f o r  December p l a n t i n g  

and E t o i l e  de  Leon 
F in  de s iecle  
Royal Kidney 
C laud ia  

f o r  A p r i l  p l a n t i n g .  

Mean y i e l d s  a r e  from 15 t o  25 T/ha .w i th  40 t o  60 Y% o f  Commercial 
p r o d u c t  w i t h  Kerpondy. T h e s e  y i e l d s  are v e r y  v a r i a b l e  a c c o r d i n g  t o  y e a r s  
and s o i l s ,  and p e r c e n t a g e s  o f  commercial t u b e r s  are  from O t o  70, t h e  

I 

h i g h a s t  b e i n g  g iven  by F i n  d e  s i e c l e ,  Kerpondy and Rosa. 

b/- Manurinq . s tud ies  

I A l l  t h e  t r i a l s  p r w e d  mixed manuring e f f e c t i v e n e s s .  
C o n t r o l s  a r e  v a r i y n g  from 1500 t o  5000 kg/ha, a s  shown on next  
t a b l e  : 

Control  ( T/ha). 

3.384 
1.837 
3.102 
3.967 
3.542 
3.467 
2.591 
3.330 
3 500 

69 

Orga ine  maniure  -+ PK ( T / h a )  
---_-------_-"------_______I 

13.954 
16.142 
10.665 
7.513 

13,042 
8.087 

11 -329 
14.489 

5.460 
2.454 

T h e ' b e s t  manuring i s  : 

Orgaioc manure = 20 T/ha 
Dicalcirc phosphate  = 200 - 250 kg/ha 
Potass ium c h l o r i d e  = 150 - 200 -"- 

N o t h e r t h e l c s s ,  it is sometimes p r e f e r a b l e  t o  choice s u p e r p h o s p h a t e  
(100 kg/ha) and t o  add 100 t o  250 kg o f  S u l f a t e  o f  ammonia. 

Accord ing ly ,  t h e  c l a s s i c  fo rmulae  a r e  : 

N = 30 t o  60 U/ha 

K20 = 60 t o  90 11 

P2O5 = 90 t o  120 11 

c/- Diseases and pests 

The most dangerous  insec ts  a r e  e s s e n t i a l l y '  Hcteronychus  
s p  on s t a l k s ,  P l u s i a  s p ,  A c h e r o n t i a e k q n s ,  Coe lon ia  s o l a n i ,  
Spodop te ra  l i t t o r a l i s  on l e a v e s  and Phtor imea  o p e r c u l e l l a  on 
t u b e r s .  Some t r e a t m e n t s  a r e  now proposed  t o  t h e  farmers. 



.' 
Nematodes a r e  numerous and sometimes v e r y  dangerous.. 

P r e v e n t i o n  i s  d i f f i c u l t ,  and gramineae  a r e  o f t e n  used  i n  a l t e r n a -  
t i o n  w i t h  p a t a t o .  

D i s e a s e s  a r e  e s s e n t i a l l y  b a c t e r i a l  aneB vdith.PsEudomonas 
so l anacea rum,  w h i c h  i s  o f t e n  v e r y  s e r i o u s .  P r e v e n t i o n  i s  conducted  
w i t h  s a i l  and p l a n t  t r e a t m e n t s ,  and a l s o  by r e s i s t a n t  v a r i o t i c s  E 

s e e d  and t u b e r  i n t r o d u c t i o n s  (from Kenya and Holland rcspcctivcly.) 
are now i n  s t u d y  : i n t e r e s t i n g  r e su l t s  have been o b t a i n e d  w i t h  
P r i s c a ,  Kennebsc, Katahodin ,  F l i s a k ,  L o r i ,  Ge lde r se  and Rode. 
A n o t h e r  d i s e a s e s  a r e  caused  by A l k e r n a r i a  solan&, Spongospora 
s u b t c r r a n e a  and Fusarium s p  e s s e n t i a l l y .  



d C O N C L U S I O N  

It is interesting to compare food values of these plants, for 
100 grams, to Rice 

! frash ! sweet I Rice 
! 

04 7 ! 
! O e 3  

I 
! Oe3 

! ! 
! 0 9 1  Lipids (grs) 

OV7 ! 0.7 ! 1 o, 9 

I I - 
1 . 36 23 ! 10 ! -. ._ 

In the central area of the Island (3000 feet altitude), 
Comparison 'between kilos/day/hectare productions is the following one 2 

! ! fresh ! sweet ! 
! ! Cassava I Potato ! Potato Rice 

t - 15 - 110 20 - 50 ! 35 - 60 16 =-# 26 ! ! ! ! 

Corresponding ! 12,000 - ! 30,000 - I 42,000 - I 58,000 - 
Calories ! 90,000 ! 75,000 ! , 72,000 ! 95,000 

*Y.-. 
! ! I ! 



1 

I t  i s  i n t e r e s t i n g  t o  compare t h e  f i rs t  t a b l e  i n  t h i s  c o n c l u s i o n  
t o  a n o t h e r  one w h i c h  i s  t h e  food v a l u e  f o r  1000 c a l o r i e s  o f  e a c h  p r o d u c t .  

! Rice ! f r e s h  1 Sweet 
! 

P r o t i d e  ( g r s )  24 ! 8 - 2  ! 1140 ! 

2,  o ! ! 
! ! ! 

2.5 2.> o ! ! 
! 

L i p i d s  ( g r s )  I, 2 

Gluc ids  ( g r s  ! 216 ! 23 7 ! 229 ! 230 

Ca (mqr) 28 ! 
! 

289 
! 96 ! 224 ! 

! ! 

1,2 ! 0,4 ! 0,85 ! o .22 

0,09 
! ! ! ! 

! ! ! ! 
O -43 O .36 o ,A2 

- ! 
I ! 196 ! 24 5 ! ! 

! ! 120 

Rice i s  neve r  t h e  firs;$ one i n  t h i s  t a b l e ,  f o r  each  componenta . 

Fox t h i s  r e g i o n ,  c a s s a v a  i s  neve r  t o  be  a d v i s e d  and s h o u l d  bc  
c o n s i d e r e d  o n l y  as  a s u b s t i t u t e  of sweet p o t a t o ,  t h e  b e s t  b e i n g  p o t a t o ,  

F i n a l l y ,  and f o r  a l l  these  p l a n t s ,  i t  i s  sure t h a t  I n s t i t u t  de . 
Recherches Agronomiques T r o p i c a l e s  à Madagascar propounded mothods a r e  
g i v i n g  a v e r y  p e r c e p t i b l e  y i e l d s  augmenta t ion ,  and t h i s  way, an i n c r e o s c  
o f  t h e  farmer food  p o t e n t i a l  and income. 


