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In 1970, th ere  w as a shock­
ing incidence for the  agricultural 
com m unity o f the  United 
S ta tes , it  w as  th e  ou tbreak 
of th e  fungus causing  southern  
corn leaf blight d isease  which 
sw ept across th e  country. In 
som e areas abou t 60 percent 
of the  crop w as destroyed  and 
th e  national loss o f  th is m ajor 
crop averaged  ab o u t 15 
p e rc e n t .  The crop w as. how ­
ever, saved  because a variety 
of corn w ith  g en es  resistan t to 
th is  d isease  w as  available 
w ith  th e  breeders. This near 
d isaster is a typical example of 
g en e tic  vulnerability of crops 
(A non, 1981 a). Several o ther 
instances are also  available 
in th e  history of various crops. 
The outbreak  of p o ta to  blight 
in Ireland in 1840, coffee rust 
in Ceylon in 1870 and w heat 
s tem -ru s t in USA during 1954  
are som e o ther exam ples 
(A non, 1973). W hat are the  
factors responsible for such 
a situation  and  w h a t are the  
p recautions w hich can be taken  
to  p ro tect our crop plants?

Alm ost all th e  crop plants 
are w ild in origin, bu t man 
d o m esticated  and  exploited 
them  through generations for 
his livelihood, The anc ien t 
farm ers cultivated  an d p ro tec te  d 
high quality  crop plants. O ver 
th e  cen turies, th ism an m ad e  
hybrids, ca lled  'fo lk ' varieties, 
w ere  w idely used  for cultiva­
tion in ail parts o f  th e  world.

They show ed great genetic 
variability. Their wild relatives 
also survived in nature. Dur­
ing the  course of cultivation, 
a natural selection process 
has taken place giving em phasis 
on high yield. S ubsequent 
scientific breeding and  selec­
tion  also resulted  in the 
evolution o f elite cultivars. 
Progress in vegeta tive and  . 
m icropropagation m ethods 
further assured  the  genetic 
uniform ity of m ost of the  crops. 
This general tendency  for 
directional selection  of culti- . 
vars resu lted  in the  erosion 
of valuable genetic  traits.
The transition  from near primi-
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tive types to  advanced  pultlvars 
h as had  the effect o f narrow ing 
dow n th e  genetic  b ase  
(Frankel and S en n e t, 1970). 
N arrowing down th e  genetic  
variability leads to  m onoculture 
of crop p lan ts. Though m ono­
cultures bring ab o u t higher 
crop yields, such  cu ltu res w i l l ' 
g radually  becom e vulnerab le to  
d iseases  and p e s ts  (A non, . 
1 974). The problem  assum es 
m uch m ore im portance a s  
m ore virulent and  new  form s \ 
of d isease  evolve n a tu ra lly ./  ,

A uniform  population of 
narrow  genetic  base , w hen 
coincided  , w ith  a virulent , ^

In situ con»»tv»i\on of Htv0 9  pBrmplatm



Germ plasm  con servation  garden at th e  Certtrel Experim ent S tation

d isease  pathogen  under a 
favourable environm ent,creates 
a very dangerous stag e  for 
th e  particular crop, know n as 
th e  'd isease  triang le ' (Anon, 
1976). If an  epidem ic breaks 
o u t a t  th is s tag e . It w ill result 
in th e  to ta l devasta tion  o f the 
crop.

W hat is th e  solution to  
overcom e such a situation?
A retreat to  th e  deep  jungles in 
search  of the  w ild relatives of 
th e  m odern cultivars is the  
m ost im portant solution. Wild 
species, w hich are closely 
re la ted  to  th e  cultivated  
species have to  be used  for 
regaining d isease  resistance 
(M ehra, 1981). The Infestat* 
ion o f a bee tle  in th e  po ta to  
fields of the  US and  th e  escape 
th rough  the  w ild gene Is a 
very in teresting exam ple. The 
beetle  w hich feeds on the 
p o ta to  p lan t developed  to ler- 
ance to  insecticides and  th e  
spraying co s t re a c h td  over 
120 million dollars per 
annum . A wild specles/ 
S o ta n u m  c/taeoense , w a s  found 
to  contain  an Insect repellant 
glycoalkaloid-leptine. Scien* 
tis ts  incroporated  th e  gen e  
responsible for leptine into the

cultivated  species through cell 
fusion. Thanks to  the  wild 
relative, the  beetles after the  
first b ite flew  leaving th e  crop 
unhurt (S tephen , 1988)
The virgin jungles of our p lanet 
are th e  natural reservoirs of 
num erous unexploited genetic  
traits . But th e  boundaries of 
the  fo rests are shrinking 
rapidly. Along w ith th e  dis* 
appearing forests gene  erosion 
also tak es  place. This Is 
reported  from various parts of 
th e  w orld and a b o u t o n e  ten th  
of angiosperm  species is in a 
hazard  o f extinction (H eslop
1976). Like any o th er forests, 
th e  w o rld 's  g rea t treasury  of 
th e  p lan t kingdonrv-the Amazon 
fo rest-a lso  is being th rea tened  
by axe. It is s ta ted  th a t  alm ost 
entirely undisturbed  till 1973, 
R ondonia 's  rain fo rest appears 
rusty -red  due to  th e  doubling 
of population during 1980. 
The Am azon w ilderness Is 
d isturbed  by land-hungry 
se ttle rs . Experts es tim ate  th a t 
m ore th an  20% of th e  rain 
fo rest h as already been  destro* 
yed. R ehabilitation schem es, 
construction  o f highw ays, 
m ining, tim ber extraction and . 
all o th er re la ted  unbalanced  
exploitation o f the  forest

resources are all disturbing the 
fo rests  (W illiam, 1988).

According to. Dr. Peter 
Raveen, no few er th an  1. 2 
million species, a t  least a 
quarte r o f th e  biological 
diversity existing in th e  mid 
198 0 's , will vanish during this 
quarter century  o r soon 
thereafter and  th a t a m uch 
higher proportion of th e  to ta l 
will follow  su it by th e  second 
half o f th e  next century, as the  
rem aining forest refuges are 
decim ated (Peter, 1988). The 
Institu te for Space Research 
estim ates th e  ex ten t of last 
y ea r's  burning a t 121 ,000  
square kilom etres in Amazonia, 
o f w hich abou t 48 ,000  square 
Kilometres w as  rain forests and 
th e  m ost affected  part is the  
M atto G rosso (R icardo, 1989).

Germplasm co llec tion  and 
conservation Is now  m ost care* 
fully persued  in various crops 
by national and international 
agencies. The US Departm ent 
o f Agriculture h as collected  
and in troduced from the  
w ild around 350 ,000  
p lan t genotypes w hich 
ai’e 'conserved  In a living 
reserve of germ plasm  of 
w orld 's  plant treasu res (A non. 
1971). The ou tstand ing  
Soviet P lant C ollector N.C. 
Vavilov an d  his ex tensive 
collection co n stitu te  the  
m odern gen e  bank in th e  
Soviet Union (A non. 1987).

The International Board of 
P lan t G enetic R esources 
(IBPGR) w ith  its w orld w ide 
netw ork o f collection cen tres 
and  g en e  banks is taking 
efforts for germ plasm  acquisi­
tion on priority basis. IBPGR 
h as also  estab lished  in  vitro  
gen e  b an k s and  cryopreserva- 
tion  faciUties for crops like 
cacao , cassav a , coconut, 
sw ee t p o ta to , m usa, citrus 
e tc . (W ithers, 1987). Among 
th e  h ighest priority crops for in  
«/;</conservation , IBPGR has 
s tressed  th e  need  for conserv­



ing the  entire gene pool of 
rubber (A non, 1986 a). The 
versatile  p roduct-natural rubber 
Is ob ta ined  from H evea  brasUi- 
e n s is , Muell. Arg. belonging 
to  the  family Euphorbiaceae. 
Like m any other crop plants, 
H evea  a lso  is a native of 
Brazil. As such search  for 
genetic  diversity In th is  crop 
will have to  be centred  
in th is  region. I'blorphological 
and  cytoiogica) investigations 
revealed th a t th e  genus H evea  
con tains ten  distinguishable 
specles(S ehultes, 1970, 1987). 
They are: H. brasi/Iensis  Muell. 
Arg., H. b e n th a m la n a  Muell 
Arg., H. ca m p o ru m  Dueke, H. 
qu ia n en is  Aubl. (var. fu tea  
Dueke & R.E. S ehuites, var. 
m a rg in a ta  (D ueke), Oucke), H. 
m icrophy /fa  \i \b , H ,n i t id a  Mart 
ex  Muell. Arg. (var. tox ico d en -  
dro fd es  R.E. S ehu ites) H  
p a u c iflo ra  Muell. Arg. (var. 
coreacea  (D ueke), H. rig idlfoh'a  
Muell. Arg., H. spruceana  
Muell. Arg. and H. cam argoana  
PIres.

There is no cytoiogieal barrier 
for natural hybridisation b e t­
w een  th e  m ost com m on spe­
cies. The resu ltan t gene pool of 
natural hybrids and variants 
are yet to  be exploited. During 
th e  early  exploration, the 
w hole eco-geograph ic regions 
of w ide genetic  diversity w ere 
not properly represented. 
B esides th e  Amazon, the  
gen u s H evea  also grow s in 
Bolivia, Columbia, Ecuador, 
G uyana, Peru, Surinam  and 
Venezuela (W ycherley, 1977). 
It w as  d iscovered th a t H, 
b ra sU h n s is  g rew  along th e  
bank  of Am azon wHhin a broad 
sem icircle cen tered  W est of 
M anaus, so u th  o f M atto 
G rosso, Acre, Northern Bolivia 
and  Easter;i Peru, upto an 
altitude of abou t 800  m eters 
w ith well d istribu ted  annual 
rainfall o f ab o u t 1800  mm 
(W arren, 1987).

The seventy  th o u san d  seeds 
brough t to  Kew in 1876, by

Sir Henry Wickham had  been 
collected from near Boim on 
the Rio Tapajoz and Rio 
M adeira. The geographic 
representation o f th is  restricted 
small area is Insignificant 
com pared to  th e  very vast area 
in South America, w here 
species diversity is more 
(Sehuites, 1977).

From the  m eagre 3 .6  per cent 
seeds germ inated from the  
1876 Wickham collection, the  
South East countries had 
inherited only 22  seedlings.
The entire p lan tations of our 
areas are built upon this narrow  
genetic  base. P lant breeders 
in the  field o f rubber research 
pointed out the  genetic  dangers 
of continuous inbreeding 
attem pted  w ith th e  Wickham 
m aterials of the  1 870 'a  and 
had urged to  tak e  step s  to  
replenish th e  breeders' stock  ‘ 
by collecting new  genotypes 
from the  Am azonian rain 
fo rests (Ahmed, 1986). How 
long th ese  genetic m aterials 
will be retained In its original 
h ab ita t is unpredictable. The 
Amazonian forest is being 
destroyed  and th e  Brazilian 
farming community is no t keen 
to  p lant rubber. Despite the 
prom otional efforts of 
SUDHEVEA and o ther agencies, 
th e  general lack of faith in 
rubber planting am ong the 
farm ers divert their a ttention 
to  cultivate o ther profitable 
crops. This situation Is created  
due to  the  form idable challenge 
o f fungus M ic ro c y d u s  ulei. 
causing th e  devasta ting  South 
American Leaf Blight (SALB) 
d isease  w hich Is specific to  
H evea i p p ,  (Thom son, 1986).
It is surprising to  note; th a t  of 
the  4 ,05 ,000/> tons of elasto> 
m ers th a t Brazil's Industries 
consum ed in 1986, only 2 
per cen t w as from its  ow n . ; 
p lantations (W arren, 1987).
W e need to  safeguard  our 
p lan ta tions from the  unpre* 
dictable 'd isease  triang le ' and 
sluggish genetic  advancem ent.

W e need genotypes resistan t 
to  rapidly changing p es ts  and 
d iseases. Newer strains o f fungi 
and  herbivorous p es ts  are 
already de tec ted . It w as 
observed  th a t Phytophtora. 
p a tm ivora  and  P. m ea d il c a u s ­
ing various d iseases o f rubber, 
occur in th e  sam e locality. Both 
th e  fungi are sexually  com pa­
tible and som e paired isolates 
produced  oospores in the 
artificial m edia (Thankam m a, 
1974). This also points to  
the  chances of d isease  causing 
fungi acquiring virulence to  
com bat w ith  the  resistance of 
the  cultivar and to  o v e rco m e ' 
th e  streng th  of th e  fungicides. 
A bark feeding caterpillar 
(A e th era s tis  circuJata  M eyr.) 
found in the  Central Kerala 
region, w as once considered  
to  be a minor pest, bu t recently, 
It becam e a severe endem ic 
pest on  rubber in som e localit­
ies (Jayaratnam  e t al, 1989). 
The adverse environm ents and 
the  changing clim ate including 
the  predicted  g reenhouse 
effec t (Anon. 1989 a; S teve 
1988) alt w arran ts Introgression 
of new  genetic  tra its  in the  
presen t cultivars. None o f th e  
high yielding clones has any 
form of resistance aga inst 
South American Leaf Blight. 
Analysis of th e  past b reeding 
d a ta  also show s th a t crop 
Improvement based  on th e  
existing dep leted  an d  limited 
genetic  stock has its ow n 
lim itations (A non. 1981 b ). j
Timely action of th e  In ternat­
ional Rubber R esearch and 
Developm ent Board (IRRDB) 
b n  a priority basis has enab led  
th e  rubber producing countries 
to  send  a team  of S cien tists 
1981 to  th e  Am azonian jungle'^^ 
for collection of w ild g eno types 
o f H evea, w hich w as  funded 
by th e  m em ber Institu tes o f the  
IRRDB including th e  Rubber 
Research Institu te  of India. The 
team  had co llected  64734  
seed s and 190  o rte t c lones • 
from th e  W estern Brazilian 
s ta te s  o f Acre, Rondonia and



Mcp showing distribution of Havoa 
(adapted from various sources)

M atto G rosso. The seeds 
have been  d istributed in th ree 
main germ plasm  cen tres in 
Brazil. M alaysia and Ivory 
C oast.

PreUminary reports on th ese  
w ild genotypes Indicate th a t 
there  Is clear distinction 
betw een  th e  1981 germ piasm  
m ateria ls an d  th e  W ickham 
collection (A non 1989 b ). The 
Rubber R esearch Institu te of 
India also  is getting  h s  share 
o f th e  Brazilian gernnplasm. 
Prelim inary stud ies on a few  
geno types a t  th e  nursery s tag ^  
indicate th a t th e  genotypes 
exhibit w id e  variability w ith 
respect to  vigour and  certain

m orphological characters 
Annamma e t. al, 1986).
Rubber and cocoa are  natives 
of South  America b u t w idely 
cvltivated in Sou th-E ast Asia. 
Such m an*made distribution 
of crop species in various parts 
of th e  w orld coupled w ith  
research  efforts to  su it locat* 
ional requirem ents has 
also  affected  the  pattern  o f 
variation leading to  secondary 
diversity (Anon. 1986 b).

. Secondary diversity is a lso  an  
im portant factor in broadening 
genetic  resources. Rubber 
p lan ters  prefer m odern clones 
to  o lder cultivars. As a  re s u lt  
during th e  procBss o f replant­
ing o lder clones, som e of

Hevea brasillensls

Other species of 
Kevca■
w hich are th e  donor parents 
of m odern high yielders. are 
also being elim inated. This is 
ano ther channel o f gene 
erosion. Tiii>ely action  has 
been  taken by th e  Rubber 
R esearch Institu te  o f India to  
identify  and collect th e  older 
geno types before they are lost, 
which have now  been  conserved 
In s i tu  In th e  gen e  banks o f 
the  Institute.
Collection a n d  conservation  
o f gen e tic  resources, especially 
of all crop p lan ts, shall have 
to  be done on w arfooting. 
Close liaison a t  th e  national 
and international level is nece­
ssary. Thanks to  th e  NBPGR 
an d  16PGR for w h a t h as  already



been  done. The com bined 
effort of taxonom ists, geneti* 
cists, b iochem ists, plant 
b reeders and  agriculturists is 
o f vital importance. W hat has 
been  already achieved though 
only a little is significant, but 
w ha t is yet to  be  done is m uch 
m ore.

References
Ahm ed, 1986. IRRDB 12th 

Assembly statem ent. 
ANRPC. 26-27 . March.

Annam m a, Y. e t  al„ 1986.. 
Nursery Evaluation of som e 
Exotic G enotypes o f H. 
b fB sil/en s is , Placrosym 
VI f. Coonoor.

Anonym ous, 1971, G enes for 
Tomorrow. Agricultural 
R esearch, USDA. Vol- 
20, No. 1.

Anonym us. 1973. G enetic 
vulnerability. Agricultural 
R esearch, USDA. Vol .22. 
No. 1.

Anonym ous, 1974. P lant Trea­
sury. Agricultural Research, 
USDA. Vol. 23 , No. 4.

A nonym ous, 1976. A major 
National Resource. Agri* 
cultural R esearch, USDA. 
Vol. 25, No. 4.

Anonym ous, 1981 a. Germplasm 
for A m erica's fu ture Agri­
cultural R esearch, USDA.

^Anonymous, 1981 b. In troduct­
ion o f H9VM  from Brazil.
PI. Bull. 168.

A nonym ous, 1986 a. A first 
m odel //) v itro  G ene Bank. 
IBPGR Annual Report.

Anonym ous, 1986 b. Genetic 
Diversity and  Genetic 
Vulnerability. IBPGR. 
Annual Report 3.

A nonym ous. 1987. Vavilov.
A. C entenary. FAO/(BPGR. 
P lan t G enetic R esources, 
N ew sletter.

Anonymous, 1989  a. Genels 
to  Bank on New Scientist, 
Vol. 122. No. 1669.

Anonymous, 1989 b . Hevea 
Germplasm-African C entre. 
IRCA Rubber D epartm ent 
of CIRAD.

Frankei, 0 . H. and B ennet, E.
1970. G enetic Resources 
in Plants. Their Exploit^ 
ation and  Conservation.
Ed. O. H. Frankei and  E. 
Bennet.

Heslop Harrison, J .  1976. 
Conservation o f Threatened 
Plants. Ed J .  B Simmons 
e t  a f , NATO Conf. series.

Jayaratnam , K. e t  a /., 1989. 
Field Evaluation of som e 
Newer Insecticides against 
th e  Bark feeding C ater­
pillar A eth era st/s  circu/ata . 
Meyr. infesting Rubber. 
Int. Conf. on Biofogy and 
Control of P ests of Agri­
cultural and Medical 
Im portance, American 
College, M adurai.

M ehra, K, L. 1981. P lant 
Genetic Resources. Their 
Nature and Priorities for 
collection in South Asia, 
ICAR. Ed. M ehra, K. L. 
e t  al.

Peter, H Raveen, 1988. Earth 
1988. National Geogra* 
phic. Vol. 174, No. 6.

Ricardo Bonalum e Neto, 1989. 
Amazon Forests-Burning 
C ontinues, Slightly A bated . 
N ature. Vol. 339.

S ehu ltes, R. E„ 1970 . The 
History o f Taxonomic 
S tudies in H avaa. Bot. 
Rev. Vol. 36 , No.3.

S ehu ltes, 1977. Wild H ^vaa  
An untapped source of 
Germplasm. J .  Rubb. 
Res. Inst., Sri Lanka 54^ 
227-267 .

S ehu ltes, R. E. 1987. S tudies 
on  the  genus H evea  VIII. 
N otes on Intraspecific 
varian ts of H evea  brasU h  
e n sis  (Euphorbeaceae) 
Econ. Bot 41 (2).

S tephen, Berberich, 1988. 
P o ta to  P lan ts m ake their 
ow n Insect Repellent. 
Agricultural Research,
Vol. 36 , No. 2.

S teve Miller, 1988. A griculture 
and  th e  G reenhouse Effect. 
Agricultural Research.
Vol. 36 , No. 3.

Thankam m a, L - 1974. / n v f v o  
Production of ospores by 
P h y to p h th o ra  p a /m ivora  
and P  m ea d fl. Proc. IRRDB 
Scientific Symp. P a r t i .  
Cochin.

Thom son, T. Edathil. 1986. 
S ou th  American Leaf 
Blight a potential th rea t 
to  the  natural rubber indu­
stry  in Asia and  Africa. 
Tropical P est M anagem ent, 
3 2 (4 )

W arren D ean. 1987. Brazil ai d  
th e  strugg le  for Rubber. 
Cam bridge Univ. Press.
NY.

William. S- Ellis. 1988. B rai Is 
Im periled Rain forests. 
National G eographic Vol. 
174. No. 6

W ithers. L. A. 1987. In  v itro  
M ethods for collecting 
G em ^lasm  in th e  Field. 
P lan t G enetic R eso u ites . 
FAO/IBPGR N ew sletter,69.

W ycherly, P. R. 1977 . The 
G e/tus Havaa. W orkshop 

. on  In ternational Collabor- 
atlon in Hevea breeding 
an d  th e  collection and 
estab lishm ent o f m aterial 
from Neotropics, Kuala 
Lumpur. □


