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USE OF WILD GERMPLASM IN BREEDING 
FOR DISEASE RESISTANCE

V.K. Rajalakshm y

h e  c h e a p e s t an d  
Q  I  m o s t  e f f e c t iv e

m e th o d  o f com ba­
tin g  d isea ses  an d  

p e s ts  is  th e  u se  o f r e s is ta n t  
v a r ie t ie s .  P ro v id e d  t h a t  
i n h e r i t e d  r e s i s t a n c e  is  
n o t  a s s o c ia te d  w ith  low  
y ie ld  a n d  p o o r  q u a l i ty ,  
it  is  as ch eap  for a  fa rm e r 
to grow  a  r e s is ta n t  v a r ie ty  
a s  one w h ich  is  su scep tib le . 
I t  is  n o t  n e c e s s a r y  o r  
d e s irab le  to b reed  for a  h ig h  
le v e l  o f  r e s i s t a n c e .  
Incom ple te  re s is ta n c e  h a s  
o ften  g iv en  a n  a d e q u a te  
level o f con tro l in  th e  field, 
p a r t i c u la r ly  w h e n  su c h  
r e s i s t a n c e  h a s  b e e n  
su p p o rted  by o th e r  control 
m easu re s .

I f  r e s i s t a n t  b r e e d in g  
m a te r ia l is n o t av a ilab le  a 
w ide ran g e  of b reed in g lin e s  
a n d  in d ig e n o u s  v a r ie tie s  
m a y  b e  e x a m in e d  fo r  
w o r th w h i le  le v e ls  o f  
re s is tan c e . T h e  re s is ta n c e  
m ay  also  be so u g h t in  exotic 
v a r i e t i e s  o r  in  r e l a t e d  
in te r f e r t i le  sp ec ie s . I t  is 
a lw a y s  b e t t e r  to  u s e  
re s is ta n c e  from  in d igenous 
m a te r ia l b ecau se  th e se  w ill 
a lre a d y  be a d a p te d  to  local 
c o n d i t io n s .  T h i s  w il l

f a c i l i t a te  p ro d u c t io n  o f  
re s is ta n t  v a r ie tie s  for local 
use. I t  is  im p o r ta n t th a t  
w h i le  b r e e d in g  fo r  
re s is ta n c e  to  one p es t or 
d isease , re s is ta n c e  to  o th e r 
p a ra s ite s  o r agronom ically  
i m p o r t a n t  c h a r a c t e r s  
shou ld  n o t be neg lected . As 
a  g en era l ru le , a  re s is ta n t  
v a r ie ty  m ay  be as good a s  
o th e r  v a rie tie s  in  n ea rly  all 
resp ec ts  in  th e  absence of 
th e  d isease . I f th is  is n o t th e  
case, th a t  v a rie ty  is  un likely  
to be grow n on a  la rg e  scale, 
no m a t te r  how  good i t s

re s is ta n c e  to  a  p a r tic u la r  
p e s t o r d isease .

W ild  g e rm p la s m  h a s  
b e e n  w id e ly  u s e d  in  
b r e e d in g  fo r  d i s e a s e  
re s is tan c e . T h e  often long 
p ro cess  o f  d o m e s tic a tio n  
d iffe ren tia te s  crops in  m any  
w a y s  f ro m  t h e i r  w ild  
an c e s to rs . N on a n c e s tra l  
w ild re la tiv e s  w ill be y e t 
m ore d iffe re n t from  crops.

T h e  in c re a s in g  aw are- 
ness  o f genetic  v u ln e rab ility  
to  m a jo r  c ro p s  h a s  
en cou raged  collection an d  
conserv a tio n  o f a  m u ltitu d e



o f g e rm  p la sm  sam p les  a s  a  
r e s o u r c e  fo r  f u t u r e  
b r e e d in g .  T h r e e  m a in  
sou rces o f germ  p la sm  a re  
a v a i l a b l e  to  t h e  p l a n t  
b reed e r, viz., (1) com m ercial 
v a r ie tie s  (2) la n d  race s  or 
t r a d i t io n a l  v a r ie t ie s  (old 
e s ta b l is h e d  lo c a l s to ck s)  
a n d  (3) a  ra n g e  o f  w ild  
a n c e s tra l  species a n d  th e ir  
w ild  r e l a t i v e s .  M o s t 
s a m p le s  in  l a r g e r  
co llections a re  la n d  races. 
A p p a re n t need  o f b reed e rs  
fo r a d d itio n a l c h a ra c te r s  
an d  in c re a sed  accessib ility  
to  t r a i t s  from  w ild  species 
h a v e  le d  to  w id e  
re c o m m e n d a tio n s  for th e  
in c r e a s e d  c o l le c t io n ,  
conservation  and  u se  of wild 
germ  p lasm .

The need  for using  
g erm  p la sm  in  
b reed ing  for d isease  
resistan ce

T h e re  w a s  a  g e n e ra l  
t e n d e n c y  in  b r e e d in g  
p ro g ram m es  to w a rd s  ra p id  
e lim in a tio n  o f v a r ia b ili ty  
a n d  s t r i c t l y  u n i f o r m  
p o p u la t io n  w a s  th e  
u n iv e rs a l id ea l. U n fo r tu ­
n a te ly , a s  u n ifo rm  v a rie tie s  
w e re  g ro w n  o v e r  w id e r  
a re a s , th e ir  v u ln e ra b ility  to  
d is e a s e  e p id e m ic s  in c re ­
ased . S o u th e rn  co m  b lig h t 
ep idem ic  in  m aize  in  1970 
in  U n ited  S ta te s  is  a  very  
good e x a m p le . B ro w n in g  
(199S) a rg u e d  th a t  i t  is  a  
m a n  m ad e  eq idem ic cau scd

by excessive ho m ogen ity  of 
th e  U .S .A 's  t r e m e n d o u s  
m aize  h e c ta ra g e . G enetic  
v u ln e ra b ility  is  reg a rd ed  as 
p o te n tia lly  d angerous.

T h u s  t h e  n e e d  to  
b roaden  th e  genetic  b ase  of 
c ro p s  h a s  b e e n  w id e ly  
a p p rec ia ted . T h e  v a r ia tio n  
im m e d ia te ly  a v a ila b le  to 
th e  b reed e r m ay  be called  
th e  genetic  b ase  an d  i t  is 
upon  th is , th e  p la n t  b reed e r 
depends. T h e  responsib ility  
o f  th e  p l a n t  b r e e d e r  in  
m a n a g in g  v a r i a t i o n  to  
c o m b a t g e n e t ic  v u ln e r ­
ab ility  is now  p a ra m o u n t.

C o lle c t io n  and  
m aintenance of germ- 
plasm

W ild  g e r m p la s m  is  
co llec ted  w ith  tw o m a in  
o b je c t iv e s  v iz . ,  (1 )  to  
con serv e  d iv e rs i ty  (2) to  
collect m a te r ia l for specific 
p r a c t i c a l  u s e s  o f  a g r i ­
c u l t u r a l  im p r o v e m e n t .  
W hen w ild  germ  p la sm  is 
u sed  a s  a  sou rce  of d isease  
re s is tan c e , th is  m u s t be th e  
m a in  j u s t i f i c a t i o n  fo r  
collection. A t all s ta g e s  of 
collection a n d  m a in ten a n ce  
th e re  a re  p ro b lem s. T he 
co llection m iss io n  shou ld  
involve p a th o lo g is ts  so th a t  
a t  th e  collection s ite , th e  
biology o f th e  h o s t species 
an d  th e  biology an d  ecology 
o f th e  p a th o g en  shou ld  be 
s tu d ied . M u ltip le  v is its  for 
co llec tion  a id  d o c u m e n t­
a tio n  o f d ise a se s  overtim e.

M a in te n a n c e  can  be  done 
a s  seed , t is s u e  c u ltu re , field 
collections. P ro b lem s o f iex- 
s i tu  m a in te n a n c e  ca n  be 
avoided b y  in  s itu  co n se r­
v a tion .

E valuation  o f germ  
plasm

E v a lu a t io n  is  a  p r e ­
re q u is i te  fo r u se  o f w ild  
g e rm  p la s m .  I n  s i t u  
e v a lu a tio n  o f  w ild  g e rm  
p la s m  in  t h e  f ie ld  is  
c o n s id e r e d  t h e  m o s t  
e f fe c tiv e  m e th o d . L a rg e  
collections shou ld  f ir s t  be 
e v a lu a te d  in  fie ld  t r i a ls ,  
u n d e r  h ig h  p a th o g e n  
p re s s u re  a n d  a g a in s t  a s  
v aried  a ra n g e  of p a th o g en  
ra c e s  a s  p o s s ib le  b e fo re  
c o n t ro l le d  e v a l u a t i o n s .  
S c reen in g  in  th e  c e n tre s  o f 
d iv e rs ity  o f m a jo r  p a th o ­
gens, d ise a se  h o t  sp o ts  an d  
in  th e  s ite s  w h e re  th e  w ild 
germ  p la sm  w ill be u sed  
w ill e n h a n c e  th is  objective. 
In  s itu  e v a lu a tio n  follow ed 
by ta rg e te d  co llec tio n  o f 
r e s i s t a n t  g e rm  p la sm  is  
m ore effic ien t s tra te g y  th a n  
ex -situ  ev a lu a tio n  o f la rg e r  
c o l le c t io n s .  H ig h  c o s t  
involved in  e v a lu a tin g  in  
ex -situ  w ou ld  be red u ced  by 
in  s itu  e v a lu a tio n .

In tern ationa l m ove­
m ent o f germ  plasm

G erm  p la sm  m o v em en t 
is  v ita l for successfu l crop 
im p ro v em en t p ro g ram m es. 
B u t  t h e  p r o c e s s  p o s e s  
s e r io u s  h a z a r d s  fo r c ro p



p r o d u c t io n  w o r ld  w id e  
th ro u g h  d is se m in a tio n  o f 
p a t h o g e n s ,  e s p e c ia l ly  
th ro u g h  seed . V iru ses  a re  
considered  th e  g rea tes  t  risk  
t h r o u g h  s y m p to m le s s  
co lon ization . F o rtu n a te ly , 
m o s t  o f  th e  s e e d  b o rn e  
d iseases  a re  fungal. T hough 
t i s s u e  c u l t u r e  m a y  be 
ad o p ted  a s  a  m ethod , th e  
te c h n iq u e  h a s  to  be evolved 
for m a n y  species.

A ppraisal o f the value  
o f w ild  germ plasm  
for d isease resistance.

U se  o f w ild germ  p lasm  
for crop  im p ro v em en t h a s  
been  v e ry  successfu l for a 
few crops b u t  d isap p o in tin g  
fo r  n u m e r o u s  o th e r s .  
A lth o u g h  m an y  successful 
t r a n s f e r s  o f s in g le  g en e  
r e s i s t a n c e  h a v e  b e e n  
ach iev ed  b u t  on ly  ra re ly  
th e re  is  th e  ac tu a l re lease  
o f a  new  c u ltiv a r  an d  its  use  
by fa rm e rs .

T h e  g r e a t e s t  im p a c t  
o fth e  u se  o f w ild germ plasm  
in  food crop  is  in  w heat, 
p o ta to  a n d  to m ato  because 
o f th e  e a se  in  th e  use  of 
t h e i r  w i ld  r e l a t i v e s  in  
b r e e d in g  p r o g r a m m e s ,  
p r e s e n c e  o f  p o ly p lo id  
spec ies  am ong  w ild germ  
p la sm , a n d  ex ten siv e  back ­
g ro u n d  re s e a rc h  o f th e se  
crops, w ild  germ  p lasm  an d  
th e  p a th o g en .

V alue o f w ild  germ- 
p la sm  fo r  d is e a s e  
resistan ce

T h e  p re sen ce  o f a  w ide

s p e c t r u m  o f  g e n e t ic  
r e s i s t a n c e  m e c h a n is m s  
in  w ild  g e r m p la s m  o f  
p o te n t ia l  v a lu e  in  c ro p  
im p r o v e m e n t  h a s  b e e n  
p ro v e d  b e y o n d  d o u b t .  
L ack  o f in fo rm a tio n  on 
th e  frequency  o f occurrence 
o f  a n  g e n e tic  c o n tro l o f 
race - nonspecific re s is tan ce  
in  w ild  g e r m  p la s m , 
d iff ic u ltie s  in  e x tra c tin g  
i t  from  w ild  sources an d  
r e lu c ta n c e  o f  b r e e d e r s  
to u se  such  re s is ta n c e  have 
re su lte d  in  th e  u se  of w ild 
g erm p lasm  a lm o s t exclu ­
sively  a s  so u rces  of race  
specific re s is tan c e . T here  is 
no p roof th a t  race  specific 
r e s i s t a n c e  f ro m  w ild  
g e rm p lasm  w ill be m ore 
d u ra b le  th a n  r e s is ta n c e  
fro m  c ro p  g e rm  p la sm . 
M a n y  p a th o g e n s  h a v e  
o v e rc o m e  r a c e  sp e c if ic  
re s is ta n c e  in c lu d in g  th a t  
from  w ild  sp e c ie s . W ild 
species have been  used  to 
sa lvage  a  crop a n d  p rev en t 
its  fa ilu re  com m erc ia lly . 
W ild g e rm p lasm  resou rces 
h a v e  n o t  p ro v id e d  a 
m irac le  to com bat d isease . 
W h ile  th e  id e n tif ic a tio n  
o f u s a b le  r e s i s t a n c e  in  
w ild  g e rm  p la s m  w ill  
b roaden  th e  genetic  base  
ava ilab le  to  b reed e r, i t  w ill 
n o t solve th e  problem  un less 
u s e d  in t e l l i g e n t l y .  
B ro w n in g  (1 9 9 8 ) s ta t e d  
th a t  "D iversity  is  th e  only  
d e f e n s e  a g a i n s t  th e  
u n k n o w n , a s  a g a in s t  a  
fu tu re  d isease  th re a t" .

H evea germplasm

T h e  p a ra  ru b b e r  tr e e  
c u ltiv a te d  in  S o u th  E a s t  
A sia  belong to th e  o rig in a l 
c o lle c tio n  o f S ir .  H e n ry  
W ickham  in  1876 from  a n  
a re a , n e a r  th e T ap a jo s  r iv e r  
in  B razil. T he n u m b e r o f 
W ickham  seed lings c o n tri­
b u te d  to  th e  o r ig in a l  
p la n ta tio n  stock is  believed  
to  be v e ry  sm all, a lth o u g h  
a ro u n d  2000 seedlings hav e  
b een  s e n t  to  S r i L a n k a , 
S ingapore , P e ra k  an d  J a v a  
an d  th is  h a s  been  re fe rre d  
to  a s  W ic k h a m  b a s e  
(S im m onds, 1989). I t  is from  
th i s  n a r r o w  b a s e  t h a t  
s p e c ta c u la r  in c r e a s e  o f 
ab o u t 10 tim es  h a s  been  
ach iev ed . C lonal p ro p a g ­
ation , o r te t  selection  an d  
cyclical a sse rtiv e  b reed in g  
sy stem s a re  factors w h ich  
fu r th e r  led  to th e  decrease  
in  g e n e t ic  d iv e rs i ty .  In  
M alay sia  m ost o f th e  clones 
can be trac ed  back  to 7 ea rly  
clones. v iz .,T jir  1, P il A 4 4 , 
P il B 84, PB 24, PB 49, PB  
56 a n d  PB 86. In  In d ia  th is  
can  be trac ed  to  20 clones 
viz., P B  24, 25, 28, 49, 56, 
86 a n d  1 8 6 ,T j i r l ,G l  1, P R  
107, M il 3/2, H il 28, A vros 
255, L u n  N , P il A  44, R R IC  
52, BD 5, BD 10, P il B 50, 
an d  P il B 84. T he sa m e  is  
t h e  s i t u a t i o n  in  o t h e r  
coun tries in  A sia an d  A frica.

T h e  e a r ly  s e le c t io n s  
reco rded  s u b s ta n tia l  jde ld  
in c re ase  over th e  W ickham  
m a te r ia l. L a te r  on a  slow ing 
dow n o f genetic  ad v a n c e
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w a s  n o t ic e d .  S o  a  few  
in tro d u c tio n s  of new  H evea  
g e rm p la sm  w ere  m a d e  a t  
d i f f e r e n t  p e r io d s  b y  
I n d o n e s i a ,  M a la y s i a ,  
N ig e r i a ,  S r iL a n k a  a n d  
In d ia .

R ecognizing  th e  need  to 
e n ric h  th e  av a ilab le  genetic  
v a r ia b ili ty  o f H evea  in  th e  
o r ie n t, IRRD B o rg an ized  a 
m a jo r  collection exped ition  
to  th e  A m azon  ra in  fo rests  
in  1981.T h is  ex p ed itio n h as  
b een  considered  th e  m o st 
s ig n if ic a n t in  th e  h is to ry  of 
r u b b e r  g e rm p la s m  co ll- 
e tio n . T h e  jo in t exped ition  
o f IRRD B an d  th e  B raz ilian  
go v ern m en t collected a  to ta l 
o f 64736  seed s  from  s ta te s  
o f  A c re , R o n d o n ia  a n d  
M a tto  G rosso. T h e  m a te ­
r ia ls  collected w ere  s e n t  to  
M a n a u s ,  B r a z i l .  A f te r  
s t r in g e n t  p h y to s a n i ta ry  
m e a su re s  50% w as re ta in e d  
in  M a n a u s , B razil. T h e  re s t  
w as  d is tr ib u ted  in M alaysia  
(35% ) an d  Ivory  coast (15%) 
fo r conservation , ev a lu a tio n  
a n d  fu r th e r  re -d is trib u tio n .

T h e  u lt im a te  objective 
o f  H e v e a  b re e d in g  is  to  
sy n th ez ize  ideal clones w ith  
h ig h  p roduction  p o te n tia l 
co m b in ed  w ith  d e s ira b le  
s e c o n d a r y  c h a r a c t e r s .  
R e s is ta n c e  to  m a jo r  d ise ­
a se s  lik e  S o u th  A m erican  
le a f  b lig h t is  a n  im p o rta n t 
c r i t e r i o n .  N o n e  o f  th e  
o r ie n ta l c lones is  found  to  
h a v e  re s is ta n c e  to  Oidium  
a n d  G locosporium .  A t

p re s e n t  th e  Corynespora 
d isease  p rev io u sly  consid­
e red  a s  a  m in o r one, h a s  
d e v e lo p e d  to  s e r io u s  
p ro p o rtio n s  in  S ri L anka , 
In d o n e s ia , M a la y s ia  an d  
in  I n d i a  ( S o u th e r n  
K a r n a t a k a ) .  S o  th e s e  
d i s e a s e s  a l s o  d e s e r v e  
s p e c ia l  a t t e n t i o n .  E a c h  
c o u n try  sh o u ld  th e re fo re  
conserve  ind ig en o u s, exotic 
an d  w ild  g en e tic  sources. 
A t  p r e s e n t  c e n t r e s  o f 
co n serv a tio n  o f germ plasm  
in c lu d e  I n d o n e s ia ,  
M alaysia , T h a ilan d , C hina, 
In d ia , S r i  L an k a , L iberia , 
N ig eria , Z a ire , Ivory C oast 
C a m e ro o n s , P h i l ip p in e s  
an d  B u rm a . A ccording to 
d isease s  p rob lem s efforts 
a re  be ing  m a d e  by d iffe ren t 
ru b b e r  p ro d u c in g  co un tries  
w ith  v a ry in g  d e g re e s  o f 
sucess a n d  i t  is  revealed  
th a t  th e  geno types d isp lay  
h ig h  v a r i a b i l i t y .  E a r ly  
selec tion  tech n iq u es  for all 
th e  im p o r ta n t d iseases  a re  
to  be developed. T he d isease 
r e s is ta n c e  in  Hevea  is  
polygenically controlled and 
is n o t u n d ers to o d  well.

C onserv a tio n  o f genetic 
re so u rces  o f Hevea is  an  
u rg e n t need  o f th e  tim e. T he 
b a s e  c o l le c t io n  s h o u ld  
inc lude  all know n  v a ria n ts . 
O th e r  re la te d  g en era  w hich 
y ie ld  la te x  m a y  a lso  be  
co llec ted  a n d  co n se rv ed . 
N o n  a v a i l a b i l i t y  o f 
s u f f ic ie n t  a r e a  fo r fie ld  
ev a lu a tio n  an d  th e  long life­

sp a n  o f th e  crop  l im it  th e  
s c o p e  fo r  d e t a i l e d  
e v a l u a t i o n s  o f  a l l  t h e  
collections.

In  u ti l iz a tio n  o f H ev ea  
g e r m p la s m  f o r  d i s e a s e  
re s is ta n c e ,  th e  fo llow ing  
p rio rity  a re a s  a re  id en tified  
in  g en e ra l,

1) I d e n t i f ic a t io n  a n d  
ev a lu tio n  o f  field  re s is ta n c e  
to  SA LB  a n d  o th e r  le a f  
d iseases .

2) P ro m is in g  p a r e n t s  
m ay  be se lec ted  on th e  basis  
o f  e a r ly  se lec tio n  c r ite r ia .
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