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RICE BREEDING IN MALAGASY REPUBLIC 

M. ARMUDEAU 

Ins timt de 9ecAercJie.; Xgrmimiqtes Tropicnles, BP 635, Saraka, 
Ivory Coast 

i l 
I n t r o d u c t i o n  

Rice has  been c u l t i v a t e d  f o r  c e n t u r i e s  i n  t h e  Malagasy 
Democratic Republ ic  (former1.y Madagascar) and i t  i s  t h e  
s t a p l e  food o f  most of t h e  p o p u l a t i o n .  During t h i s  t i m e ,  
t h e r e  have been a l a r g e  number o f  v a r i e t a l  i n t r o d u c t i o n s .  
A l s o ,  a g r e a t  d i v e r s i t y  of  ecosys tems e x i s t  on t h e  i s l a n d ,  
which range  from t r o p i c a l - h u m i d  t o  s e m i - t r o p i c a l  c o n d i -  
t i o n s  and f r o m  a l t i t u d e s  of s e a - l e v e l  t o  S200 m ,  t h e  h i g h -  
e s t  a l t i t u d e  on t h e  i s l a n d  a t  which r i c e  i s  grown on a 
l a r g e  s c a l e .  These f a c t o r s  have r e s u l t e d  i n  a l a r g e  
number (1,200) o f  r i c e  ecotypes  o f  v a r y i n g  d e g r e e s  o f  
importance.  

Rice c u l t i v a t i o n  i n  Malagasy i s  comnlex because  o f  t h e  
d i v e r s i t y  o f  ecosys tems,  e c o t y p e s ,  c r o p  s e a s o n s  and fa rming  
systems.  
t i o n s .  Breeding h a s  p l a y e d  an i m p o r t a n t  r o l e  i n  r i c e  i m -  
provement and both  l o c a l  e c o t y p e s  and i n t r o d u c t i o n s  have  
been used i n  h y b r i d i z a t i o n  and m u t a t i o n ' b r e e d i n g .  

?:est o f  t h e  r i c e  i s  grown under  i r r i g a t e d  c o n d i -  

Breeding Progranune 

Local e c o t y p e s  

Rice was probably  i n t r o d u c e d  i n t o  S l x l n ~ a s y  by t h e  
o r i g i n a l  i n h a b i t a n t s  who n a v i g a t e d  Eron Indones ia  s a i l i n g  
across t h e  I n d i a n  Ocean freni e a s t  t o  : : ?s t : ,  e i c h e r  d i r e c t l y  
o r  v i a  S r i  Lanka o r  s o u t h e r n  I n d i a .  T h i s  e x p l a i n s  why one 
f r e q u e n t l y  f i n d s  amongst t h e  g o o d ,  I n d i c a  t;;pes many 
J a v m e s e '  eco types  (e .g .  >laLal ioka i n  L3ke A l a o t r a   rea, 
i-: ~ s r p a l a  i n  t h e  s o u t h w e s t ) .  The v a r i e t i e s ,  such a s  V a r y  
~ 3 ~ a ,  which a r e  grown i n  t h e  c e n t r e  o f  t h e  i s l a n d  a r e  
q u i t e  s i m i l a r  t o  some v a r i e t i e s  i n  t h e  P h i l i p p i n e s .  

Over t h c  c e n t u r i e s .  new t y u e s  have errerzed,  b e c a u s e  t h e  - I 
\ i  

I .  

ecosystems have e x e r t e d  p r e s s u r e  f o r  g e n e t i c  chailge 
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t h c r e  have been r e c o m b i n a t i o n s  due t o  n a t u r a l  h y b r i d i z a -  
t i o n s  o r  m u t a t l o n s .  
o f  r i c e  e c o t y p e s ,  a l l  d e r i v e d  f rom I n d i c a  and J a v a n i c a  
t y p e s ,  s p r e a d  t h r o u g h c u t  t h e  i s l a n d .  

There  a r e  a p p r o x i m a t e l y  1 , 2 0 0  e c o t y p e s ,  which may be 
c l a s s i f i e d  i n t o  s e v e r a l  l a r g e  groups .  These  a r e  repre- .  
s e n t e d  by v a r i e t i e s  T s i p a l a ,  Flakal icka and F a n d r a p o t s y  i n  
t h e  west  and n o r t h - c e n t r a l  z o n e s ;  Lava, Rojo  and a o t r y  on 
t h e  h i g h  p l a t e a u x ;  Bengala  and Be i n  t h e  n o r t h ;  Vato ,  
T s i p a l a  and Lava i n  t h e  n o r t h w e s t ;  and L a t s y  i n  t h e  h i g h -  
l a n d s .  

The r e s u l t  lias been a l a r g e  d i v e r s i t y  

Selection * 

s e l v ? s .  Even t o d a y ,  i t .  i s  common f o r  f a r m e r s  t o  s e l e c t  
p a n i c l e s  and t o  mix c e r t a i n  e c o t y p e s ,  such as  T s i n d r i l a h y ,  
i n  t h e  c e n t r a l  p a r t  o f  t h e  i s l a n d .  Research  work commenced 
i n  1 9 2 7  a t  t h e  Marovoay A g r i c u l t u r a l  S t a t i o n  i n  t h e  n o r t h -  . 
west  and l a t e r  a t  t h e  Al 'aotra  Lake S t a t i o n .  

from l o c a l  c r o p s .  
,Makalioka 34,  Vary Lava Marovoay, 4 7 ,  Ali-Combo, T s i p a l a  A, 
and R o j o f o t s y  1285,  were d e v e l o p e d .  The f i r s t  t h r e e  o f  
t h e s e  a r e  p r e s e n t l y  c u l t i v a t e d  o n  t h o u s a n d s  o f  h e c t a r e s  , 
t h r o u g h o u t  t h e  c o u n t r y .  

S i n c e  1 9 6 0 ,  new v a r i e t i e s  have been developed  from 
p r e v i o u s l y  c o l l e c t e d  l o c a l  e c o t y p e s .  The new v a r i e t i e s  
i n c l u d e  Boina 1329 and RS 25T f o r  up land  r i c e ,  e s p e c i a l l y  
i n  t h e  n o r t h w e s t .  

when grown under  good c o n d i t i o n s ,  e : g .  Ambalalava 1283,  
Vary Vato 4 6 2 ,  S a n d r a m a d i t r a  and R o j o f o t s y .  
s e l e c t i o n  among t h e  l o c a l  e c o t y p e s  from t h e  h i g h  a l t i t u d e  
a r e a s  produced  t h r e e  s t r a i n s  o f  t h e  v a r i e t y  L a t s i k a  which 
gave h i g h e r  y i e l d s  t h a n  t h e  u n s e l e c t e d  l o c a l  t y p e .  

Varietal introductions 

The e a r l i e s t  s e l e c t i o n s  were made by t h e  f a r m e r s  them- 

I Pedigree-br ,eeding  was commenced by s e l e c t i n g  p a n i c l e s  , 

High y i e l d i n g  v a r i e t i e s  .such a s  . 

Some l o c a l  e c o t y p e s  have been shown t o  b e  h i g h - y i e l d i n g  

R e c e n t l y ,  

Approximately 1000 v a r i e t i e s  have  been i n t r o d u c e d  o v e r  
' the p a s t  30 y e a r s ,  and t h e s e  have b e e n  c a r e f u l l y  t e s t e d  
f o r  t h . e i r  s u i t a b i l i t y  u n d e r  v a r i o u s  c o n d i t i o n s .  C e r t a i n  , 
v a r i e t i e s ,  n o t a b l y  Chianan 8 from Taiwan,  per formed w e l l  
i n  a l l  l o c a t i o n s  u n d e r . 1 6 0 0  m. I t  gave an a v e r a g e  y i e l d  
o f  5 t / h a  o v e r . 1 1  yea.rs .  
e t i e s  i n  a l l  d i s t r i c t s ' e x c e p t  one.  
f a i r l y  w e l l  i n  most l o c a l i t i e s ,  and well i n  one p a r t i c u l a r  
a r e a ,  e.g.  Taichung N a t i v e  1, I R S ,  IR20. 

None o f  t h e  i n t r o d u c t i o n s  were s u i t . a b l e  f o r  a l t i t u d e s  . 
above 1600 m.  
a d a p t e d  t o  t h e s e  a r e a s .  Some o f  t h e  i n t r o d u c t i o n s  y i e l d e d  
w e l l  i n  t h e  f i r s t  y e a r ; b u t  t h e i r  y i e l d s  f e l l  s h a r p l y  
a f t e r ' t h a t ,  u s u a l l y  b e c a u s e  t h e y  l a c k e d  t o l e r a n c e  t o  t h e  

I t  o u t y i e l d . e d  t h e  l o c a l  v a r i -  
Some v a r i e t i e s  behave 

The l o c a l  m a t e r i a l  i s  unique  i n  b e i n g  

p r c v a i  1 i n 2  p a t h o s y s  t en. 

i n t r o d u c e d ,  v a r i e t i e s  e . g .  Chianan 9 in F i n n a r 3 n t c o a  and 
Tananar ive  r e g i o n s ,  10 t / h a ;  Tnichung Line 1 3 7  a t  
F i a n a r a n t s o a ,  1 2  t / h a .  These were u s u a l l y  t h e  h i g h e s t  
y i e l d i n g  of a l l  v a r i e t i e s  th rouphnut  t h e  i s l a n d .  

MU 1 t i loca t ion a 1 tria 1 s 

The r e s u l t s  from p > r e  t h a n  10 ,000  t r i a l s  conducted  
between 1 9 6 2  and 1S/5 were summarized i n  nn IRAT 
(Flalagasy) r e p c r t  i n  1 9 7 6 .  The t r i a l s  showed t h a t  
y i e l d s  were b e t t e r  a t  l i i g h s r  a l t i t u d e s  (8 t i h a )  than  a t  
t h e  c o a s t  (5 .5  - 7 t / h a ) .  However, t h e r e  i s  a p o t e n t i a l  
f o r  2 c r o p s  p e r  y e a r  on t h e  c o a s t ,  which would g i v e  a 
t o t a l  a n n u a l  y i e l d  of  1 2  t / h a .  Higher  y i e l d s  'were pro-  
duced i n  t h e  c o o l  s e a s o n  t h a n  i n  t h e  h o t  s e a s o n .  Y i e l d s  
of l o c a l  v a r i e t i e s  o f t e n  remained  lo^ d e s p i t e  improvements 

Sone e x c e p t i o n a l l y  good y i e l d s  ha lve  bo-cn obta i ,nzd  from 

i n  c u l t u r a l  p r a c t i c e s .  

f a l l  a f t e r  t h i s ,  d e s p i t e  t h e  same f e r t i l i z a t i o n .  Many 
r e a s o n s  have bpen s u g g e s t e d  f o r  t h i s ,  s u c h  as  l a c k  of  
minor e l e m c n t s ,  i r o n  t o x i c i t y ,  and s t r e s s  due t o  pa tho-  

Maximum y i e l d s  i n c r e a s e d  €rom 1962-1908,  b u t  t e n d e d  t o  

sys t ems. 
The a v e r a g e  y i e l d  o f  l o c a l  v a r i e t i e s  i n  e x p e r i m e n t a l  

p l o t s  was A . 4  t / h ? ,  coppared  w i t h  2.9 t / h a  i n  f a r m e r s '  
f i e l d s .  T h i s  i n d i c a t e s  t h a t  t h e  a v e r a g e  farm y i c l d  c o u l d  
b e  i n c r e a s e d  c o n s i d e r a b l y  by improved c u l t u r a l  t c c h n i q u c s .  
Of 10 ,400  r e s u l t ' s ,  about  78 gave y i e l d s  o €  7 - 1 2  t / h a ,  
i n d i c a t i n g  t h e  e x c e l l e n t  p o t e n t i a l  of somc of t h e  r i c e  
l a n d s  i n  Malagasy. 

The p e r c e n t a g e  of  a c c e p t a b l e  v a r i e t i e s  amongst t h o s e  
t e s t e d  d e c r e a s e d  w i t h  i n c r e a s i n g  a l t i t u d e .  I t  was 50% a t  
s e a - l e v e l ,  20% a t  1200 m, 5% a t  1600 m ,  ancl 0.1% a t  2000 m. 

The y i c l d s  Icere seldom s t a b l r  ancl v a r i c t i e s  which 
per formed w e l l  o v e r  t i m e  i n  a s p e c i f i c  ecosys tem were 
e x c e p t i o n a l ,  e . g .  ,Chianan  8 a t  T a n a n a r i v e  (1200 m). V a r i -  
e t i e s  which y i e l d e d  more t h a n  l o c a l  checks  werc J a p o n i c a  
t y p e s  f o r  40% and I n d i c a - J a v a n i c a  t y p e s  f o r  6 0 8 .  However, 
above 1600 m t h e  l o c a l  v a r i e t i e s  wcre t h e  o n l y  s u i t a b l e  
t y p e s .  

Hybrid iza t ion 

The c r o s s i n g  programme, h a s  i n v o l v e d  738 c r o s s e s  from 
465 l i n e s  from 53 p a r e n t s  have  been r e c o r d e d  

a) I n d i c a  x I n d i c a  c r o s s e s  were  u n d e s i r a b l e  e x c e p t  f o r  

' 

308 p a r e n t s .  
i n  l o c a l  c a t a l o g u e s .  The f o l l o w i n g  c o n c l u s i o n s  were drawn: 

g r a i n  q u a l i t y . .  

l e s s  f r e q u e n t  were i n t e r e s t i n g  r e c o m b i n a t i o n s ,  b u t  
b)  The f a r t h e r  a p a r t  t h e  p a r e n t s  were g e n e t i c a l l y ,  t h e  

t h e  more ' p o t e n t i a l l y  u s e f u l  t h e s e  were.  
c) I t  was found p r e f e r a b l e  t o  make r e l a t i v e l y  few 
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c r o s s e s ,  b u t  t o  s e l e c t  t h e  p a r e n t s  c a r e f u l l y  and t o  
s t u d y  t h e  F, g e n e r a t i o n  on a l a r g e  s c a l e .  Approx- 
i m a t e l y  l@O,OCO i n d i v i d u a l s  o f  ap. F2 p o p u l a t i o n  were 
examined t o  f i n d  i n t e r e s t i n g  r ecombinan t s .  I t  was 
rare  t o  i i n d  s u c h  r ecombinan t s  i n  an F 2  p o p u l a t i o n  
o f  5000 i n d i v i d u a l s  when t h e  p a r e n t s  were g e n e t i c - .  
a l l y  d i v e r s e .  

d) The genes f o r  s emi -dwar iness  were e l i m i n a t e d  i n  t h e  
programme b e c a u s e  t h e y  f r e q u e n t l y  l e d  t o  u n d e s i r a b l e  
c h a r a c t e r i s t i c s .  T r a n s g r e s s i o n s  f r e q u e n t l y  o c c u r r e d  
d u r i n g  c r o s s e s  between remote p a r e n t s ,  s o  t h a t  
r cduccd  h e i g h t  c o u l d  b e  o b t a i n e d  i v i t l ~ ~ u t  t h e  i n t r o -  

, d u c t i o n  o f  u n d e s i r a b l e  t r a i t s .  
I t  was n o t  d i f f i c u l t  t o  o b t a i n  d e s i r a b l e  p h e n o t y p e s ,  
s u c h  a s  l i n e s  2523, 2532, 2619 o r  2595, by u s i n g  t h e  
amount o f  i n t e r c h a n g e  t h a t  o c c u r r e d  i n  some c r o s s e s .  
I n d i c a  x P o n l a i  c r o s s e s  were p a r t i c u l a r l y  u s e f u l .  
Back-c ross ing  d i d  n o t  g i v e  v a l u a b l e  r ecombinan t s .  
Bu1  k - c r o s s  i n g  was abandoned a f t  e r  s e v e r a l  u n s  ucces  s- 
f u 1  a t t e m p t s  and t h e  s i n g l e - l i n e  method was p r e f - .  
e r r e d .  

i) Flale e m a s c u l a t i o n  was c a r r i e d  o u t  w i t h  h o t  w a t e r ,  
u s i n g  w e l l - e s t a b l i s h e d  p r o c e d u r e s .  

N u t a t i o n  .. 

Twenty-six v a r i e t i e s  were s t u d i e d  and 2 1  u s e f u l  l i n e s  
were d e r i v e d  from them by m u t a t i o n .  
c l icmical  and p h y s i c a l  mutagens gave t h e  b e s t  r e s u l t s ,  
u s i n g  e i t h e r  1 5  Kr gamma r a d i a t i o n ,  @ . _ O %  $ISE f o r  2411 o r  
e x p o s u r e  t o  &ISE g a s  f o r  8-12h. 
p r e r e r a h l e  s i n c e  i t  a v o i d e d  s e c o n d a r y  e f f e c t s  due t o  
h y d r o l y s i s ,  and was s i m p l e  and e f f i c i e n t .  

The re  was a l a r g e  spec t rum o f  mutan t s  f o r  s e v e r a l  v a r i -  
e t i e s .  T h e  mutan t s  were s imilar ,  i r r e s p e c t i v e  o f  t h e  
method used  t o  o b t a i n  them. However, t1iei.c icere some 
v a r i e t i e s  ~ d i i c h  p roduced  few mutants. .  
d i f f i c u l t  t o  i d e n t i f y  c e r t a i n  mutan t s  which c o n t i n u e d '  t o  
a p p e a r  i n  each  g e n e r a t i o n .  

Reve r s ion  t o  a n c e s t r a l  t y p e s  w i t h  l o n g  straw, l o o s e  
p a n i c l e s  and h i g h l y  awned g r a i n s  was r a r e l y  obse rved .  
C e r t a i n  mutan t s  were v e r y  t r a n s g r e s s i v e .  Some mutan t s  
were g e n e t i c a l l y  i n t e r e s t i n g  b e c a u s e  t h e y  were 'hypersen-  
s i t i v e  t o  i r o n ,  had l a r g e  g r a i n s  which i w r e  . o f t e n  s t e r i l e j  
s h o r t  s t r a w  (few cm) o r  compact p a n i c l e s .  
s u c h  a s  awnles s  were e a s i l y  o b t a i n e d ,  b e c a u s e  o f  t h e  
r e c e s s i v e  c h a r s c t c r  o f  t h e  m u t a t i o n .  

Low dosages  o f  

T h e  u s e  o f  alSE gas  was 

I t  was sometimes 

Some mutan t s  

Ex t en o i o n  

T h e , r e s u l t s  o f  m u l t i l o q a t i o n a l  t r i a l s  o v e r  1 5  y e a r s  
showcd. , that  it was p o s s i h l e  t o  s i g n i f i c a n t l y  i n c r e a s e  
y i e l d  and  t o  o b t a i n  o t h v r  dcs  i r e h l e  c h a r a c t e ~ - i s t i c s  such 

Conclus i o n  

grown e .g .  Chianan 8 (30,000 h a ) ;  
h a )  ; 
2000 h a j .  
l y  c u l t i v a t e d  on s e v e r a l  t h o u s a n d  h e c t a r e s  i n  t h e  c c n t r c  
o r  t h e  i s l a n d ,  b u t  as v a r i o u s  l o c a l  e c o t y p e s .  C o n s i d r r -  
a b l e  p r o g r e s s  h a s  been  macle i n  v a r i e t a l  iniprovelncnt i n  
Na lagasy  o v e r  t h e  p a s t  twen ty  y e a r s .  Ilowcver, t hc  w i d e r  
u s e  o f  improved v a r i e t i e s  i s  e s s e n t i a l  Tor f u r t h e r  economic 
development  i n  Malagasy.  

Some o f  t h e  recommended v a r i e t i e s  a r e  a l r e a d y  w i d e l y  Makal ioka 34 (50,000 
Ali-Combo, Kagoshimayklakamuri and Doina 1329 (1000- 

A s p e c i a l  c a s e  i s  R o j o f o t s y  1285 which i s  wide- 
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3s  s h o r t e r  c y c l e ,  r e s i s t a n c e  t o  l o d g i n g ,  s h a t t e r i n g ,  p e s t s  
and d i s e a s e s .  

S i g n i f i c a n t  y i e l d  i n c r e a s e s  have been measured o v e r  t h e  
p a s t  t h r e e  y e a r s ,  when t h e  b e s t  o f  t h e  improved v a r i e t i e s  
have been compared t o  t h e  l o c a l  c o n t r o l s .  
c u l t u r a l  c o n d i t i o n s ,  i n c l u d i n g  f e r t i l i z a t i o n  w i t h  80  u n i t s  
N, 50 u n i t s  P205 and 30 u n i t s  K 2 @ ,  and weeding,  t h e  
improved v a r i e t i e s  have  o u t - y i e l d e d  t h e  l o c a l  v a r i e t i e s  by 
15-509,, and ,  i n  a few i n s t a n c e s , .  u p  t o  100:. 
o u t s t a n d i n g  example i s  t h e  J a p a n e s e  v a r i e t y ,  C h i n s e i - a s a h i ,  
which y i e l d e d  25 t / h a  p e r  y e a r ,  wi'th Four h a r v e s t s .  

The major  v a r i e t i e s  which have been d i s t r i b u t e d  a r e :  
I n t r o d u c t i o n n :  Chianan 8 ,  IR532-1-144, Taichung 1 7 8 ,  
I R 2 O .  C ica  4 ,  Tainan  1, Kachsiung 2 1 ,  'I'ainung 3 ,  Tomoe 

Under g o o d  

The most 

F l a s a i i ,  Kagoshima-Hakamuri. 
Loca2 s e l e c t i o n s :  Makalioka 34, Boina 1329 ,  Va to  4 0 2 ,  
R o j o f o t s y  1285, Ali-Combo, L a t s i k a ,  2007, 1300. 
Loca l  h y b r i d s :  752, 2523, 2532, 996. I 

1 .  


