
EXECUTIVE SUMMARY 

1. I n  a l l  356 a c c e s s i o n s  of m a i n l y  c u l t i v a t e d  s p e c i e s  and v a r i e t i e s  

of t h e  genus Diosco rea  were examined i n  t h i s  s t u d y .  O f  t h e s e  

342 a c c e s s i o n s  were c o l l e c t e d  from Colombo, G a l l e ,  Campaha, 

J a f f n a ,  K a l u t a r a ,  Kandy, Kurunega la ,  M a t a l e  and P u t t a l m  

d i s t r i c t s  of S r i  L a n k a ,  1 3  a c c e s s i o n s  of D i o s c o r e a  alata were 

o b t a i n e d  from P u e r t o  R i c o  a n d  1 a c c e s s i o n  o f  D i o s c o r e a  r o t u n d a t a  

was r e c e i v e d  from N i g e r i a .  S r i  Lanka a c c e s s i o n s  had  i n  a l l  31 

d i f f e r e n t  l o c a l  names i n  S i n h a l a  and Tami l .  

2. These a c c e s s i o n s  which c o n s i s t e d  o f  underground t u b e r ~  of main ly  

e d i b l e  Dioscorea  were grown a t  t h e  U n i v e r s i t y  Expe r imen ta l  P a m  

a t  I jodangolla  under  comparable c l i m a t l e  and s o j l  c o n d i t i o n s .  

3 .  The c o l l e c t i o n  and  c u l t i v a t i o n  o f  D i o s c o r e a  s p e c i e s  and c u l t i v a r s  

were commenced i n  1982. The compara t ive  s t u d y  of  morphologica l  

and o t h e r  f e a t u r e s  were begun i n  J a n u a r y  9984. The a c c e s s i o n s  

were s t u d i e d  f o r  t h e i r  t u b e r  form, s i z e ,  c o l o u r  o f  f l e s h  and 

s k i n .  They were grouped i n t o  r e l a t e d  s p e c i e s  and forms and 

r e p l a n t e d  i n  t h e  f i e l d  i n  A p r i l  1984 a n d  h a r v e s t e d  a f t e q  a b o u t  

9 months.  

4 .  Herbarium specimens,  i l l u s t r a t i o n s  and  p h o t o g r a p h s  were made o f  

some s e l e c t e d  a c c e s s i o n s  t o  show r a n g e  I n  v a r i a t i o n  w i t h i n  

s p e c i e s  and v a r i e t i e s .  

5. Comparat ive morphologica l  s t u d i e s  o f  t h e  t u b e r  morphology and 

above grounds  p a r t s  such  as  s tem,  l e a f ,  f l o w e r  and a e r i a l  b u l b i l s  

were c a r r i e d  o u t .  R e p l i c a t e  samples  o f  l e a v e s  of comparable age 



were used  f o r  making measurements  o f  l e n g t h  and b r e a d t h  of 

1amina ; l eng th  o f  p e t i o l e ,  l e n g t h ,  b r e a d t h  and  we igh t  of  t u b e r s .  

6 .  Samples o b t a i n e d  from 42 s e l e c t e d  a c c e s s i o n s  were used  f o r  

s t u d i e s  of f o l i a r  a n a t o m i c a l  and e p i d e r m a l  f e a t u r e s  such  as 

e p i d e r m a l  c e l l  s i z e ,  g u a r d  c e l l  size, s t o m a t a l  d i s t r i b u t i o n ,  

s t o m a t a 1  a r rangement  and  s t o m a t a l  f r e q u e n c y ,  h e i g h t  of  ep idermal  

and  p a l f s a d e  l a y e r s  and e x t e n t  o f  spongy chlorenchyma t i s s u e .  

7. E c o p h y s i o l o g i c a l  p a r a m e t e r s  such  as ' d e n s i t y  t h i c k n e s s ' ,  @degree  

o f  s u c c u l e n c e ' ,  and  ' p o t e n t i a l  t i s s u e  h y d r a t i o n '  were a l s o  

de t e rmined  using t h e  same 42 a c c e s s i o n s .  

8. F r e s h  and d r i e d  l e a f  s amples  o f  15 a c c e s s i o n s  were e x t r a c t e d  

w i t h  methanol  and t h e  c o n c e n t r a t e d  m e t h a n o l i c  e x t r a c t s  were 

su rveyed  by 2 d i r e c t i o n a l  p a p e r  chromatogra?hy.  The u l t r a  v i o l e t  

a c t i v e  'compounds and A l C 1  p o s i t i v e  compounds were l o c a t e d  and  
3 

t h e  d a t a  were a n a l y s e d  t o  e v a l u a t e  i n t e r  and i n t r a  s p e c i f i c  

v a r i a t i o n s  of p h e n o l i c  c o n s t i t u e n t s  o f  l e a v e s  of  4 d i f f e r e n t  

s p e c i e s  mid some o f  t h e i r  v a r i e t i e s .  

The s a l i e n t  f i n d i n g s  a r e  as  f o l l o w s :  

9 .  Based on t h e  morpho log ica l  c h a r a c t e r s ,  356 a c c e s s i o n s  o f  

D iosco rea  were found t o  r e p r e s e n t  5 d i f f e r e n t  s p e c i e s .  They a r e  

D. a l a t a  D. b u l b i f e r a ,  2. e s c u l e n t a ,  2. p c n t a p h g l l a  and  2. - --, - 
r o t u n d a t a .  Of t h e s e  2. r o t u n d a t a  r e c e n t l y  i n t r o d u c e d  from 

N i g e r i a  has  n o t  been h i t h e r t o  c u l t i v a t e d  i n  S r i  Lanka. 2. pen- 

t a p h y l l a  i s  a w i l d  s p e c i e s  found i n  S r i  Lanka and  o t h e r  t r o p i c a l  

c o u n t r i e s .  The t h r e e  commonly c u l t i v a t e d  s p e c i e s  i n  S r i  Lanka 

a r e  2. a l a t a ,  2. b u l b i f e r a  and 2. e s c u l e n t a .  



10. Wi th in  s p e c i e s ,  v a r i e t i e s  h a v i n g  s i m i l a r  morphology r e p r e s e n t  

v a r i e  tsl g roups .  They have d i f f e r e n t  names from d i f f e r e n t  

l o c a l i t i e s .  I n  D. a l a t a  12  s u c h  " v a r i e t a l "  g roups  were 

r e c o g n i z e d .  I n  2. b u l b i f e r a  2 v a r i e t a l  g r o u p s  and i n  D. escu -  

l e n t a  a l s o  2 v a r i e t a l  g r o u p s  were r econgn ized .  

1 1 .  - -  D. a l ~ t a  i s  t h e  most commonly c u l t i v a t e d  s p e c i e s  i n  S r i  Lanka. 

There  were 279 a c c e s s i o n s  and t h i s  s p e c i e s  h a s  c o n s i d e r a b l e  

v a r i a t i o n s  i n  t u b e r  and leaf morphology. T h i s  s t u d y  r e c o g n i z e s  

t ha , t  t h e r e  a r e  a t  l e a s t  1 2  d i f f e r e n t  forms  o f  2. a l a t a  c u l t i v a -  

t e d  i n  S r i  Lanka. These a r e  r e f e r r e d  t o  by 32 d i f f e r e n t  names 

of  which 25 a r e  l o c a l  S i n h a l a  o r  T a i l  names. Names such  a s  

King Yam and J a f f n a  P u r p l e  have been  used i n  some A g r i c u l t u r a l  

Resea rch  S t a t i o n s  i n  S r i  Lanka. The young s p r o u t s  i n  a l l  t h e  

d i f f e r e n t  forms  of  2, d a t a  a r e  p u r p l i s h  i n  c o l o u ~  ( s p r o u t s  o f  

forms and v a r i e t i e s  o f  o t h e r  4 s p e c i e s  a r e  g r e e n i s h  i n  c o l o u r ) .  

The a e r i a l  s t ems  t w i n s  t o  t h e  r i g h t  i n  I). a l a t a ,  The s tems a r e  

u s u a l l y  q u a d r a n g u l a r  and some t i m e s  5 ang led .  Wings a r e  p r e s e n t .  

A t  t he  j u n c t i o n  o f  stem and p e t i o l e  wings expand : to  form 

a u r i c l e s .  H a i r s  and s p i n e s  a r e  n o t  found.  S p i n e s  were p r e s e n t  

i n  one a c c e s s i o n  o n l y ,  (Kondol ala, a c c e s s i o n  number 159 ) .  Leaf  

a r rangement  i s  o p p o s i t e .  The l e a v e s  a r e  s i m p l e  and v a r i a b l e  

ova te  in ~ h a p e ,  apex  aeumins t e  and base  of  leaves:  e re  u s u a l l y  

c o r d a t e .  There  a r e  7 a r c u a t e  p r imary  v e i n s  o f  which 3 r e a c h  t h e  

apex o f  t h e  l e a f .  Secondary  and t e r t i a r y  v e i n s  a r e  r e t i c u l a t e .  

One o r  two l a r g e  t u b e r s  a r e  formed p e r  v i n e .  



T u b e r s  a r e  u s u a l l y  l a r g e  and a p p e o r  s p h e r i c a l ,  l o b e d  d i g i t a t e  

o r  c y l i n d r i c a l  i n . s h a p e .  Co lou r  o f  f l e s h  v a r i e s ,  r a n g i n g  from whi t e  

( H i n g u r a l a ) ,  y e l l o w  ( ~ a h a t a  a l a ) ,  o r ange  (Tambala) ,  p a l e  p u r p l e  

( R a j a  ala) t o  deep p u r p l e  ( L e y d a n t a ) .  S u r f a c e  below t h e  brown corky  

p r o t e c t i v e  l a y e r  "skin1'  a l s o  shows d i s t i n c t  c o l o u r  v a r i a t i o n s  i n  

d i f f e r e n t  c u l t i v a r s .  F l e s h  and a r e a  j u s t  below s k i n  on exposure t o  

a i r  change c o l o u r  ( d a r k e n s )  e x c e p t  i n  H i n g u r a l a  which does  n o t  

d i s c o l o u r  on exposu re  t o  a i r ,  A e r i a l  t u b e r s  a r e  found i n  9 v a r i e -  

t i e s  on ly .  They a r e  h g i l i  a la  ( loo$) ,  H i n g u r a l a  (325%), ~ a h a t a  a la  

( 3496), Kahate. a n g a l a  ( 33%) , Kombu v a l l i - 2  ( 1  , Urumprrai  ( 10@) 9 

K i r i  a l a  (33$) ,  Kondol a l a  (100%) and  J a f f n a  P u r p l e  (67%).  A e r i a l  

t u b e r s  are u s \ i a l l y  s m a l l  b u t  b e a r  some resemblance  t o  underground 

t u b e r s .  Ylowers when p r e s e n t  a r e  d i o c c i o u s  and ware observed  i n  7 

v a r i e t i e s ,  .namely, A n g i l i  ala (8100$) .  H i n g u r a l a  (6727%) and (+b 5%)* 

I n i  a l a  ( 0  25%), Kahata  a l r  (613%) and ($  ) K i r i  Kondol (: 12%). + 
Kombu v a l l i - 1  ( 2  1008) and Kombu v a l l i - 2  ( y  7556) and Ra ta  a l a  ( 9  7%). 

1 2 .  2. b u l b i f e r a  had 28 a c c e s s i o n s .  T h i s  s p e c i e s  h a s  2 d i s t i n c t  

v a r i e t a l  g roups  i n  S r i  L a n k a .  One v a r i e t y  w i t h  e d i b l e  a e r i a l  

t u b e r s  c a l l e d  Mothaka v a l l i  i s  ma in ly  c u l t i v a t e d  i n  t h e  J a f f n a  

D i s t r i c t .  The o t h e r  v a r i e t y  Is found growing  w i l d  i n  t h e  w e t t e r  

p a r t s  of t h e  low c o i u t r y  a n d  mid c o u n t r y .  Accese ions  s u p p l i e d  

as H a s a v u l l i  ( y e l l o w  f l e s h )  and J a f f n a  c o l l e c t i o n  ( w i t h  a c c e s -  

s i o n  numbers 179 ,  180, 181 ,  182)  a r e  forms  o f  Mothaka v a l l i .  

They were wrong l o c a l  names by the s u p p l i e r s .  The a e r i a l  s tems 

twine  t o  t h e  l e f t  and i t  i s  c y l i n d r i c a l .  Branching  and l e a f  

development  somewhat i s  l a t e .  The base  of t h e  p e t i o l e  e x p ~ n d s  



t o  form a u r i c l e s .  Wings, s p i n e s  and h a i r s  a r e  a b s e n t .  Leaves 

a r e  a l t e r n a t e l y  a r r a n g e d .  Leaf  i s  s i m p l e ,  b r o a d l y  o v a t e ,  apex 

acuminate  and b a s e  c o r d a t e .  The re  a r e  9 a r c u a t e  pr imary  v e i n s  

of which 3 r e a c h  the apex .  Secondary  and t e r t i a r y  v e i n s  a r e  

r e t i c u l a t e  ( d i c o t  f e a t u r e ) ,  

Tubers  a r e  o f  medium s i z e ,  u s u a l l y  1 o r  2 p e r  v i n e ,  s p h e r i c a l  

o r  e l l i p s o i d a l  i n  shape .  F l e s h  c o l o u r  i s  y e l l o w  b u t  may have p u r p l e  

b l o t c h e s  i n  some v a r i e t i e s .  S u r f a c e  below " sk in"  i s  g r e e n  o r  ye l low 

i n  c o l o u r ,  The t u b e r  c o l o u r  changes  when damaged o r  exposed t o  a ir .  

A l a r g e  number a e r i a l  t u b e r s  o r  b u l b i l s  a r e  produced on t h e  v i n e ,  

a e r i a l  t u b e r s  a r e  t h e  main e d i b l e  p a r t .  P lowers  f u n c t i o n  as male 

f l o w e r s  hlothaka v n l l i  ( ,687 .5%) ,  Rasa v a l l i  ( y e l l o w  f l e s h )  (471 0&) .  

J a f f n a  c o l l e c t i o n  ( a c c e s s i o n  numbers 179 - 182)  ( f 7 5 ~ )  and Udnla 

(/87.5%). Udala ( a c c e s s i o n  number 3 3 3 )  i s  d i f f e r e n t  from t h e  o t h e r  + 
Udala f o m s  hav ing  w a r t y  a e r i a l  b u l b i l s  and t h e  t u b e r  i s  dense ly  

cove red  w i t h  a d v e n t i t i o u s  r o o t s .  

13. 2. e s c u l e n t a  had 44 a c c e s s i o n s  and  i s  r e p r e s e n t e d  i n  S r i  Lanka 

by 4 d i f f e r e n t  forms .  They a r e  2. e s c u l e n t a  vor. J a v a  ala, 

D. e s c u l z n t a  v a r .  S i r u  v a l l i ,  D. e s c u l e n t a  v a r .  Kuku la l a ,  and - 
D. e s c u l e n t a  v a r .  Katu a la .  O f  t h e s e  2. e s c u l e n t a  forms Java - 
a l a  r e p r e s e n t s  2. e s c u l e n t a  v a r .  f a s l c u l a t a  wh i l e  t h e  o t h e r  3 

f o r m s  are v a r i e t i e s  b e l o n g i n g  t o  t h e  c u l t i v a r  2. z c u l e n t a  v a r .  

s p i n a s a .  This s p e c i e s  i s  c u l t i v a t e d  on a modera te  s c a l e  i n  

S r i  L m k a .  A 1 1  t h e s e  v a r i e t i e s  u s u a l l y  s p r o u t  l a t e  and have a 

dormancy p e r i o d .  The a e r i a l  s t e m s  t w i n s  t o  t h e  l e f t  and a r e  

c y l i n d r i c a l .  P l a n t s  a r e  s p i n y  and  pubescen t .  Wings and 



a u r i c l e s  a b s e n t .  P rominen t  s p i n e s  a r e  found a t  t h e  base  o f  t h e  

p e t i o l t .  Leaf  a r r angemen t  i s  a l t e r n a t e .  Leaf i s  s imp le ,  

b r o a d l y  o v a t e ,  apcx  acumina te  and base  c o r d a t e .  There  a r e  7 t o  

9 a r c u a t e  p r imary  v e i n s  o f  which 3 r e a c h  t h e  apcx.  R e t i c u l a t e  

v e n a t i o n  found between t h e  p r i m a r y  v e i n s .  

T u b e r s  a r e  s m a l l e q  more o r  l e s s  ovoid  i n  shape and many t u b e r s  

a r e  produced p e r  p l a n t .  They a r e  b o r n e  i n  c l u s t e r s  a t  t h e  end o f  

s t o l o n s .  T u b e r s  a r e  d e n s e l y  c o v e r e d  w i t h  a d v e n t i t i o u s  r o o t s .  F l e s h  

o f  t u b e r  i s  y e l l o w i s h  w h i t e  and the area below skin i s  p a l e  ye l low o r  

g r e e n i s h  y e l l o w  and i t  changes  c o l o u r  on exposu re  t o  air. No a e r i a l  

t u b e r s  were found i n  t h i s  s p e c i e s .  Male f l o w e r s  were observed  o n l y  

i n  2. e s c u l s n e  vatr. f a s i c u l a t e  fonoa  J a v a  a l a  ( 8 7 7 % ) .  

14 .  D. p e n t a p h y l l a  i s  a w i l d  s p e c i e s ,  r a r e l y  c u l t i v a t e d  i n  S r i  Lanka. 

Our l i v i n g  c o l l e c t i o n  a t  Dodango l l a  had o n l y  one a c c e s s i o n .  

T h i s  yam s p r o u t e d  l a t e .  The a e r i a l  s tem t w i n e s  t o  t h e  l e f t  and  

i s  c y l i n d r i c a l .  The p l a n t  i s  s p i n y  and pubescen t .  Wings and 

a u r i c l e s  a r t  a b s e n t .  Leaves a r e  a l t e r n a t e l y  a r r a n g e d .  Leaf  i s  

compound pa lmate  o r  t r i f o l i a t e .  L e a f l e t s  e l l i p t i c a l ,  apex 

acurnina t t :  , base  o b t u s e  w i t h  pa lma te  v e n a t i o n .  Tubers  a r e  

produced s i n g l y  and t hey  a r e  small,  e l o n g a t e  and branched.  

P l e s h  of t u b e r  i s  y e l l o w i s h  w h i t e  and a r e a  below s k i n  i s  p a l e  

ye l low and i t  changes  c o l o u r  on exposu re  t o  a i r .  A e r i a l  t u b e r s  

a r e  a b s e n t  and f l o w e r s  a r e  produced  i n  t h e  w i l d  s t a t e .  

15 .  2. r o t u n d a t a  h a s  h i t h e r t o  n o t  been  c u l t i v a t e d  i n  S r i  Lanka and 

i t  i s  a c u l t i v a t e d  v a r i e t y  i n t r o d u c e d  from N i g e r i a  i n  1983. 

There was o n l y  one a c c e s s i o n  of t h i s  v a r i e t y .  .It s p r o u t e d  e a r l y  



when compared w i t h  t h e  o t h e r  4 s p e c i e s .  The a e r i a l  stem twines  

t o  t h e - r i g h t  and i t  i s  c y l i n d r i c a l .  Wings, a u r i c l e s  and h a i r s  

a r e  a b s e n t .  S p i n e s  a r e  found on m a t u r e  s t e m s  and  on p e t i o l e s  

only .  Leaf  a r rangement  i s  o p p o s i t e .  L e a f  i s  s i m p l e ,  nar rowly  

o v a t e ,  apex  acuminate  and base  c o r d a t e .  The re  a r e  7 a r c u a t e  

p r imary  v e i n s  of  which 3 r e a c h  t h e  apex .  R e t i c u l a t e  vena t ion  

i s  found be tween t h e  p r imary  v e i n s .  A s i n g l e  t u b e r  was formed 

which was c y l i n d r i c a l  i n  shape .  T u b e r  f l e s h  c o l o u r  i s  wh i t e  

and s u r f a c e  below s k i n  i s  y e l l o w i s h  w h i t e  and  i t  da rkens  on 

exposu re  t o  a i r .  A e r i a l  t u b e r s  and  f l o w e r s  a r e  a b s e n t .  

16. Keys f o r  t h e  i d e n t i f i c a t i o n  o f  t h e  s p e c i e s  grown I n  S r i  Lanka 

and s e p a r a t e  supp l imen ta ry  keys  f o r  t h e  i d e n t i f i c a t i o n  of  t h e  

d i s t i n c t  c u l t i v a r s  o r  forms of t h e  t h r e e  ( 3 )  s p e c i e s ,  namely: 

D. a l a t a  2. b u l b i f e r a  and 2. e s c u l e n t a  have  been p repa red  us ing  - - 9  

the ruorphologica l  c h a r a c t e r s  o f  t u b e r s ,  s t e m s ,  l e a v e s  and 

f l o w e r s .  

17. B e s i d e s  morphologica l  c h a r a c t e r s ,  a n a t o m i c a l  c h a r a c t e r s  such  as 

t h e  appearance  of t h e  mid r i b  r e g i o n  as  s e e n  I n  s e c t i o n  and 

t r a n s v e r s e  s e c t i o n  of  t h e  l e a f  l a m i n a  were found t o  be u s e f u l  

i n  d i s t j .  i gu i sh ing  t h e  3 ma jo r  c u l t i v a t e d  s p e c i e s  o f  Dioscorea .  

Forms o f  2. a l a t a  h a s  a c h a r a c t e r i s t i c s  p r o j e c t i o n  downwards i n  

t h e  m i d  rib r e g i o n ,  whereas  i n  2. e s c u l e n t a  a n d  2. b u l b i f e r a  

mid r i b  r e g i o n  i s  more o r  l e s s  rounded and i n  2. r o t u n d a t a  i t  

i s  f l a t t e n e d  w i t h  2 p r o j e c t i o n s  t o  t h e  s i d e s  a t  l o w e r e n d  and i n  2.  

p e n t a ~ h y i l a  -. i t  i s  f l a t t e n e d  w i t h  no  p r o j e c t i o n s .  



18. T r a n s v e r s e  s e c t i o n  of  l e a f  l amina  show marked d i f f e r e n c e s  i n  t h e  

uppe r  e p i d e r m a l  c e l l s  o f  t h e  t h r e e  c u l t i v a t e d  s p e c i e s .  I n  2. 

alata  t h e .  .upper  e p i d e r m a l  c e l l s  are l a r g e  and  c u b o i d a l ,  in 2. 

b u l b i f e r a  t h e s e  c e l l s  a r e  s m a l l  a n d  r e c t a n g u l a r  and  i n  2. escu-  

l e n t a  t h e y  a r e  i n t e r m e d i a t e  i n  s i z e  and  r e c t a n g u l a r .  There a r e  

2 p a l i s a d e  l a y e r s  o f  which t h e  l o w e r  l a y e r  i s  s h o r t e r  t h a n  

t h e  u p p e r  l a y e r .  

19. Leaf e p i d e r m a l  f e a t u r e s  showed t h a t  2. b u l b i f e r a  i s  amphistoma- 

t o u s  and  t h e  o t h e r  s p e c i e s  a r e  hypos tomatous .  In a l l  t h e  

s p e c i e s  s t o m a t a  a r e  anomocyt ic  in a r r angemen t  w i t h  po lygona l  

a n t i c l i n a l  e p i d e r m a l  w a l l s .  S to rna t a l  d i s t r i b u t i o n  i s  i r r e g u l a r  

and t h e  a x e s  o f  s t o m a t a  a r e  randomly o r i e n t a t e d .  Guard c e l l s  

a r e  bean shaped  i n  s u r f a c e  view. 

The ep ide rma l  f e a t u r e s  a r e  n o t  v e r y  h e l p f u l  i n  d i s t i n g u i s h i n g  

t h e  d i f f e r e n t  v a r i e t i e s  and forms of  a s p e c i e s .  A l l  3 s p e c i e s  of  

D i o s c o r e s  e x h i b i t  some xeromorphic  f e a t u r e s  as r e g a r d s  t h e  l e a f  

anatomy; v i z .  2 l a y e r e d  p a l i s a d e ,  hypos tomatous  d i s t r i b u t i o n  o f  guard  

c e l l s  . 

20. Three l e a f  i n d e x e s  were used  as e c o p h y s i o l o g i c a l  p a r a m e t e r s .  

"Degree c f  s u c c u l e n c e "  and " p o t e n t i a l  t i s s u e  h y d r a t i o n "  showed 

s i g n i f i c a n t  d i f f e r e n c e s  between t h e  3 c u l t i v a t e d  s p e c i e s  o f  

D iosco rea .  

2 1 .  E c o p h y a i o l o g i c a l  and  a n a t o m i c a l  f e a t u r e s  s u g g e s t  t h a t  2. escu -  

l e n t a  can w i t h s t a n d  modera t e  w a t e r  s t r e s s  when compared w i t h  2. 

a l a t a  and 2. b u l b i f e r a .  



22. I n  t h e  15 a c c e s s i o n s  examined f o r  p h e n o l i c  c o n s t i t u e n t s ,  

cornpourid number 1 was found i n  a l l  t h e  semples ,  and  i t  may be 

r e g a r d e d  a s  a  g e n e r i c  marker .  T h e r e  a r e  n o  compounds which 

cou ld  be used  f o r  s p e c i e s  c h a r a c t e r i z a t i o n .  P a t t e r n  of  

d i s t r i b u t i o n  o f  t h e  p h e n o l i c  c o n s t i t u e n t s  w a s  n o t  u s e f u l  i n  

i d e n t i f y i n g  v a r i e t i e s  w i t h i n  a s p e c i e s .  

23.  I n  a l l  24 c h a r a c t e r s  were t e s t e d ,  o f  which 1 5  c h a r a c t e r s  showed 

s i g n i f i c a n t  d i f f e r e n c e s  between t h e  3 c u l t i v a t e d  s p e c i e s .  

( a )  Morph01o~: ica l  c h a r a c t e r s  

P l v e  ~ rno rpho log ica l  c h a r a c t e r s  showed s i g n i f i c a n t  d i f f e r e n c e s .  

D. a l a t a  had t h e  h i g h e s t  v a l u e s  i n  a l l  t h e  morpho log ica l  c h a r a c t e r s  - -  

e x c e p t  f o r  l a n i n a  b r e a d t h  which was found t o  be h igh  i n  2.  b u l b i f e r a .  

D. e s c u l e n t a  had t h e  l o w e s t  v a l u e s  f o r  a l l  t h e  morpho log ica l  - 

c h a r a c t e r s  a n n l y s e d .  

H i g h e s t  l amina  l e n g t h  w a s  found i n  2. a l a t a  (10 .94  cm) i n t e r -  

med ia t e  v a l u e  i n  2. b u l b i f e r a  ( 9 . 3 5  cm) and l o w e s t  va lue  i n  2. escu -  

l e n t a  ( 5 . 4 1  cc ) .  Lamina b r e a d t h  had t h e  h i g h e s t  va lue  i n  - -  D. b u l b i -  

f e r a  (7 .96  cm) ,  i n t e r m e d i a t e  v a l u e  f o r  2. a l a t a  (7 .05  cm),  and l o w e s t  

v a l u e  f o r  2. e s c u l e n t a  ( 5 . 2 9  cm). Very l o n g  l e a f  p e t i o l e s  were found 

i n  g. a l a t a  ( 6 . 5 0  cm) ,  i n t e r m e d i a t e  v a l u e s  i n  2. b u l b i f e r a  (5.81 cm), 

and somewhat ~ h o r t  v a l u e s  i n  2. e s c u l e n t a  (4 .28  cm). 

Maximum t u b e r  l e n g t h  was r e c o r d e d  i n  D. a l a t a  (22 .88  cm) 

i n t e r m e d i a t e  r ange  i n  2. b u l b i f e r a  (15 .59  cm),  and t h e  l o w e s t  i n  D. 

e s c u l e n t a  ( 1 2 . 8 1  cm). The h i g h e s t  v a l u e  f o r  maximum t u b e r  b r e a d t h  -- 
was f o w d  i n  g. a l a t a  (17 .55  cm), i n t e r m e d i a t e  v a l u e  An 2. b u l b i f e r a  



(15 .74 cm) and t h e  l o w e s t  v a l u e  i n  2. e s c u l e n t a  (5.32 cm). 

A l l  t h e  6 m o r p h o l o g i c a l  c h a r a c t e r s  seem t o  be s i g n i f i c a n t  

between t h e  2 s p e c i e s  2. a la ta  and 2. e s c u l e n t a .  2. alata and 2. 

b u l b i f e r a  can  be d i s t i n g u i s h e d  q u a l i t a t i v e l y  i n  t h e  f i e l d  o r  i n  

herbar ium specimens.  But  i n  t h e s e  2 s p e c i e s  t h e  q u a n t i t a t i v e  pa ra -  

m e t e r s  examined do n o t  show s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s .  

The re  i s  s i g n i f i c a n t  d i f f e r e n c e  i n  l a m i n a  l e n g t h ,  l amina  b r e a d t h ,  

and maximum t u b e r  l e n g t h  between t h e  two s p e c i e s  2. eecu-  

l e n t a  and 2. b u l b i f e r a .  

( b )  Anatomical  c h a r a c t e r s  

Seven ana tomica l  c h a r a c t e r s ,  namely,  number o f  ep ide rma l  

c e l l s ,  s t oma ta1  i n d e x ,  l a m i n a  t h i c k n e s s ,  h e i g h t  of upper  ep ide rma l  

c e l l s ,  h e i g h t  of  uppe r  t i e r  p a l i s a d e  c e l l s  and t o t a l  h e i g h t  o f  p a l i -  

- sad6  c e l l s  showed h i g h  s i g n i f i c a n t  d i f f e r e n c e  among t h e  3 c u l t i v a -  

t e d  s p e c i e s .  Number o f  e p i d e r m a l  c e l l s  had t h e  h i g h e s t  v a l u e s  of  

45.35 i n  D. b u l b i f e r a  w h i l e  2. a l a t a  had a  v a l u e  o f  30.70 and t h e  

l o w e s t  v a l u e  o f  20.97 was found i n  D. e s c u l e n t a .  Stomata1 i n d e x  w a s  - 

found t o  be t h e  h i g h e s t  i n  D. e s c u l e n t a  w i t h  a v a l u e  o f  26.03%, 

w h i l e  2. a la ta  had a v a l u e  o f  22.23% and 2. b u l b i f e r a  had t h e  l o w e s t  

v a l u e  of  16.71%. 

L m j n a  t h i c k n e s s  had t h e  h i g h e s t  v a l u e  o f  275.28 ,u i n  D. 

e s c r l l e n t a  whi2 e . a la ta  had  a v a l u e  o f  2 2 6 . 2 2 , ~  and 2. b u l b i f e r a  

had t h e  l o w e s t  v a l u e  of 191.84 u .  H e i g h t  o f  uppe r  ep ide rma l  c e l l s  / 
showed t h e  h i g h e s t  v a l u e  i n  - -  D. a l a t a  o f  6 0 . 1 0 , ~  wh i l e  D. e s c u l e n t a  - 
had a  va lue  of' 4 5 . 3 5 , ~  and  D.  b u l b i f e r a  had t h e  l o w e s t  v a l u e  of - 



2 4 . 7 9 , ~ .  T o t a l  h e i g h t  o f  p a l i s a d e  c e l l s  w a s  a l s o  h i g h e s t  i n  2. 

e s c u l e n t a  hav ing  v a l u e  o f  1 3 0 . 3 2 , ~  w h i l e  2. a la ta  had va lue  o f  

8 0 . 1 4 , ~  and 2. b u l b i f e r a  h a d  t h e  l o w e s t  v a l u e  o f  76 .31 ,~ .  

Between t h e  two s p e c i e s  2. a la ta  and 2. e s c u l e n t a  number of  

e p i d e r m a l  c e l l s ,  s t o rna t a l  i n d e x ,  lamina t h i c k n e s s ,  h e i g h t  of  uppe r  

ep ide rma l  c e l l s ,  h e i g h t  o f  p a l i s a d e  c e l l s  showed s i g n i f i c a n t  

d i f f e r e n c e  a. 

The s p e c i e s  2. a l a t a  and  2. b u l b i f e r a  showed s i g n i f i c a n t  

d i f f e r e n c e s  f o r  t h e  same c h a r a c t e r s  ment ioned  above e x c e p t  f o r  t h e  

h e i g h t  o f  p a l i s a d e  c e l l s .  

The p a i r  o f  s p e c i e s  2. e s c u l e n t a  and D. b u l b i f e r a  showed 

s i g n i f i c a n t  d i f f e r ~ * n c e s  i n  811 t h e  7 c h a r a c t e r s .  

( c )  E c o p h g s i o l o ~ i c a l  c h a r a c t e r s  

Of t h e  e c o p h y s i o l o g i c a l  p a r a m e t e r s  " p o t e n t i a l  t i s s u e  hydra-  

t i o n "  showed s i g n i f i c a n t  be tween t h e  3 c u l t i v a t e d  s p e c i e s .  2. a l a t a  

had t h e  h i g h e s t  v a l u e  o f  434.49%, 2. e s c u l e n t a  had t h e  i n t e r m e d i a t e  

v a l u e  of 387.i32% and l o w e s t  v a l u e  o f  360.76% was found in 2. b u l b i -  

f e r a .  Q 

"Degree o f  s u c c u l e n c e "  showed h i g h  s i g n i f i c a n t  v a r i a n c e  among 

3 s p e c i e s .  l i i g h e s t  v a l u e  o f  0.0202 gm/cm2 w a s  o b t a i n e d  f o r  2. a l a t a .  

I n t e r u e d i a t e  va lue  o f  0.0197 grn/cm2 w a s  found i n  2. e s c u l e n t a  and t h e  

l o w e s t  v a l u e  o f  0 .0158 gm/cm2 was i n  2. b u l b i f e r a .  

There  was no d i f f e r e n c e  s i g n i f i c a n t l y  among t h e  3 s p e c i e s  f o r  

" d e n s i t y  t h i c k n e s s " .  Between t h e  2 s p e c i e s  2. a l a t a  and 2. e s c u l e n t a  

t h e r e  i s  no s i g n i f i c a n t  d i f f e r e n c e  f o r  t h e s e  l e a f  i n d e x e s .  Between 



t h e  7 g r o u p s  D. a l a t a  and D. b u l b i t e r a  b o t h  I n  t h e  s l g n l i i c a n t  l ea f  

l n d e x e s  showed s i g n i f  i c a n t  d i f t  e r e n c e .  Between D. esc -u len ta  and D. 

b u l b i t e r a  o n l y  d e g r e e  of succulence w a s  s l g n i t i c a n t .  -- 

( d )  V e g e t a t i v e  p r o p a g a t i o n  

U s e  of m i n i - s e t t s  and  v i n e  c - u t t i n g s  f o r  r a p i d  p r o p a g a t j o n  

w e r e  s t u d i e d .  Minl  s e t t s  w e l g h l n g  159 c o u l d  be  u s e d  t o  p r o d u c e  s e e d  

t u b e r s  of d e s i r a b l e  s i z e  ie. 250  - 500 g  f o r  f i e l d  p l a n t i n g .  

P a r t i a l l y  woody v i n e  c u t t i n g s  h a v l n g  a b o u t  4 nodes have 

produced more u n i f o r m  p l a n t i n g  m a t e r l a l  and r e s u l t s  c l e a r l y  show t h e i r  

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

( e )  Mlne ra l  n u t r i e n t  c o m p o s i t i o n .  

The m i n e r a l  n u t r i e n t  of 69 l o c a l  and  one  i n t r o d u c e d  accession 

from P u e r t o - R i c o  were  a n a l y s e d .  The w i d e  v a r i a t i o n  In  t h e  composl t Ion 

o t  t h e  nutrients among d i t f e r e n t  g r o u p s ,  and a c c e s s  i o n s  w i  t h l n  g r o u p s  

w e r e  n o t e d .  
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