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Abstract
The outbreak o f  purple r o d  d isease causcd by flelicohasidiitm  coitipacliim  Bcwdijn was obsei%'cd on IM e a  hrasiliemis seedlings 
in nursery for the first lim e in M eghalaya in 1998 and in Assam during 2002 in North East India. High incidence o f purple root 
d isease (54,0% ) w as observed in seedling nursery at DDC. Jenggiichakgre. T ura in M eghaiavx w hich ted to yellowing o f leaves 
and caused a  heavy loss o f stands o f  the affecied p lants (95.5''/f-). T he developm ent o f sp(>ngy. resupinaic. purple coloured typical 
fru itingbody  g ird ling  the co llar region o f U n-ea  was found in niii^cr>'seedlings as well us on the collar region o f alternate host 
p lant {Eupaiorium  odoratum ) g row ing nearby. A Held trial was conducted on one year old seedlings o f  Hevea in nursery during 
2000-01 at DDC. Jenggitchakgre (a highly susceptible pockct) for evaluation o f fungicides (carbcndazim and mancozch) for the 
control o f  purple root disease. The incidence o f purple root disease was signillcam ly rcduccd (17.50?-) by drenching with 
carbendaz.im (0.1% ). Tlie treat nicnt w ith carbendazim (0 .1 'J ai) \\a s  supcnor ti> manco/.eb 10.75 *̂  ai) for the control o f purple 
root disease o f  H evea  seedlings in nursery. The untreated control had 540? infection.

K ex words: Heveo hrasilieiisis. purple root disease, seedling nunser)', IJelicnbaiidiiim compacmm. disease control. Assam. 
M eghalaya.

Introduction

Purple root d isease o f  rubber {Hevea hrasili(’n';is) 
seedlings caused by Helicobasidiuvi cotnpacinm  Boedi jn 
was first reported by Snow den (1921) from  Africa. The 
developm ent o f the fruiting body o f  the fungus even on 
the tapping panel o f  a rubber tree in Dutch East Indies 
was reported  by B oedijn  and Steinm ann (1930). An 
epidem ic form o f purple root d isease was also reported 
from  this region (V an d erG o o t. 1936). De n u tie r(l9 3 9 )  
reported that the severe incidence o f  purple root disease 
on rubber caused a heavy loss o f  stands during 1935, 
1938 and 1939 in Ja v a  and Indonesia . T he severe  
outbreak o f  puip lc  root disease on rubber seedlings in 
nui-sery caused a heavy loss o f  stands in isohtied form of 
paichesin  M exico andU ganda  (M arlin. 1947). In China, 
violel (purple) root disease is reported to be one o f ihe 
m ajor root diseases, which iiil'ects and destroys rubber 
plants o f  all age groups (Zhang and Chee. 1989a, b; Zhang 
el a l..\99 i)). The occurrence o f puiple rool disease in 
flevdd  seedlings in nursery was reported for the fu st time

from South India by Rajalakshmi and Joseph (1994).

The pathogen is reponed to attack H. brasiliensis 
secdli’ and a wide range o f host phmts like Centrvsenui
pubescens. P eum ria  phoseoloides. Asparagas spp., 
Coffee arabica, Tectona grandis and Thea sinensis in 
South India (Rajalakshmi and Joseph.1994), it was not 
so far recorded in North Easi India. Reid (1975) also 
reported that the pathogen H. compacUnn has a wide 
range o f  host plants like Alhiizid  fu lcn lu . Synedrella 
nodifJonu Vigna oligospcnna  and Finns Iniigifolia. The 
preseiu paper is the first report on the outbreak o f purple 
l ooi disease o f rubber in Assatn and Meghalaya in North 
East India.

Materials and Methods 

Incidencc and severity of the disease

Survey on the incidence and severity ofpurple root 
disease o f rubber was cairied out in Assam. Meghalaya, 
Tripura. Arunachal Pradesh and northem pan o f West 
Bengal. Incidence and severity o f  the disease were
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assessed  in  tw o  localions. D isirict D evelopm ent Centre 
(D D C ). Jengg itchakgre , Tura under W est G aro  H ills in 
M eghalaya  and  Avayapuri under K okrajhar d istric t in 
A ssam . A ssessm en l was carried out on one year old H. 
b r e s ilie iis is  se ed lin g s  in n u rse ry  d u rin g  A p ril/M ay  
betw een 1998 and 2{X)0. D isease incidence was estimated 
from  one year-o ld  seed ling  p lants o f  experim ental plots 
(3 .0  X 1.2 n i  w ith  40  seedlings) replicated five tim es in a 
random ised  b lock design. To estim ate d isease  incidence, 
the total n um ber o f  seedling  p lants and total num ber of 
d iseased  seedlings p e r  experim ental plots were recorded, 
irrespective  o f  the grade o f  the d isease (Sam aradeew a ef 
<3/..1985). T h e  d ise a se  itic id en ce  w as reco rd ed  and 
expressed  a s  percentage. T he severity  o f  the d isease was 
assessed  as percen tage  m ortality  o f  the affected plants 
per p lot. Survey  on  the developm ent o f  spongy puipie 
co loured  fru iting  body o f  H. com pactum  on o ther host 
p lan ts w as a lso  e a rn e d  out in adjoining areas o f  rubber 
nursery in N orth  East India.

Symptoms, aetioiogy and effccts of root disease

C haracteristic  sym ptom s o f  the d isease observed 
during  survey, m orphological characters o f  the causative 
organism  o f  the d isease  and the effects o f  puip le  root 
d isease on rubber seedlings w ere recorded.

Pathogenicity test

T he parasitic nature o f  the pathogen was confirmed 
by artificial inoculation  on one year old rubber seedlings 
in nursery (Rajalakshm i and Joseph, 1994). T he inoculum  
consisted  o f  46  day old cu ltures o f  the causal organism  
grow n on sterilised  rubber w ood blocks in fiasks. T he 
in o cu lu m  w as k ep t ad p re sse d  to the  ro o ts  w ith o u t 
w ounding . U ninoculated  sterilised m b b er w ood pieces 
kept adpressed  to  the roots o f  rubber seedlings w ere also 
m aintained as control. T he test was repeated successfully 
fo u r tim es follow ing the principle o f  K och’s postulates.

Control of the disease

A  field trial on H. brasiliensis  seedlings in nursery 
was conducted  d u rin g  2001-02 at D D C , Jenggitchakgre. 
(w here the m ortality  o f  H evea  seedlings due to purple 
roo t d isease  w as ab o v e  45%  during  1998-2000) to 
evaluate  the e fficacy  o f  fungicides for the contro l o f 
purp le root disease. Tw o fungicides viz., carbendazim  
(B avistin  0.05 and 0.1%  a.i.) and m ancozeb (indofil M- 
45 0 .37  and 0 .75%  a .i.)  w ere used fo r trea tm en ts in 
d iffe re n t e x p e rim e n ta l p lo ts . T h e  fu n g ic id es  w ere 
drenched fo r 3 rounds at an interval o f  15 days during 
the preparation o f  experim ental plot (3 x 1.2m with 40 
se ed lin g s)  la id  o u t in R B D  w ith  f iv e  rep lica tio n s . 
G erm inated seeds w ere planted in treated plots during

Septem ber, 2001, A contro l set w as a lso  m aintained for 
com parison o f  the treatm ents, T lie incidence and severity 
o f  the  d ise a se  in d iffe re n t ex p e rim e n ta l p lo ts  w ere 
recorded.

Results and Discussion 

Symptoms, incidence and severity of the disease

N o visib le  sym ptom s cou ld  be found from  the 
above ground parts o f  seedlings at the early  stages o f 
infection. Shrivelled appearance w ith sparse crow n and 
profuse growth o f  adventitious roots from  the co llar zone 
o f  seedlings w ere found in advanced  stages o f  infection. 
The presence o f  10 to  15 cm  long, resupinate. 6 to 10 
m m  thick purple co loured  d istinct fru iting  body girdling 
the  co llar reg ion  o f  the  infected seedlings was observed 
as a typical sym ptom s o f  the disease(F ig . Ic  and c ' ). 
Finally, the in fection  led to  y e llo w in g  o f  leaves and

R g . 1. a : H eallhy seedling plam  o f  rubber; a ' : Purple root disease 
alTccicd seedling show ing  dam aged tap root and sun 'iv - 
ing with advcnlitiou i roots; b; Healtliy tap root; b'; Af- 
IVclcd lap  root dam aged fiiilher by icrm ile; c: Healthy 
co llar zone; t /  : Typicai fa iiling  body ot'H elicobasiJiiim  
compaciuiii girdling the co llar /o n e  o f  the affccted plant.



Purple nx« disease o f lierea brasiticmh seedlings

caused  m orlaiily o f ihe affected plants (Fig. Id).

During survey, the incidence o f purple root disease 
on H evca  seedlings in nursery was noticed in As.sara and 
M eghalaya. The incidence o f the disease was noticed 
for the first tim e in M eghalaya during Novem ber, 1998 
and the m ortality  o f  the affected plants was above 45%. 
The incidence o f purple root disease (lielow 1{)%) on H. 
h m s ilie m is  seddlings in nursery was noticed during 
A pril, 2002. at a private nursery in Avayapuri under 
K o k ra jh ar d istric t o f A ssam . In the survey. Tripura,

F ig . l .d :  Purple root disease affected seedling plants show ing dry­
ness in p atch form in nursery ; e: U prooted healthy seed­
ling: o ' ; Dried seedling plants showing rotten lap root and 
adventitious roots due to attack by the pathogen causing 
purple root disease.

Arunachal Pradesh and northern part o f  West Bengal were 
found to be free from the incidence o f purple root disease.
T he percentage o f  m orlality during the period between 
1998 and  2 0 0 0  w as b e tw een  80 to  85%  a t D D C.
Jengg itchakgre  in M eghalaya, w hereas in Assam  the 
m ortaiily  was between 35 to 40% . The developm ent of 
typical fruiting body o f H. compactum  was also observed 
on Eupatorium  ocloraUun. which grew  abundantly near

T ab le  1. K ffc tt o f fungicides o n  th e  c o n tro l o f p u rp le  roo t d isease o f Hevea b rasiliensis .seedlings in n u r s e n  

TreatinetU

the nurseries. The presence o f alternate host plants m ight 
favour [he survival o f the inoculum  o f the pathogen 
throughout the y ea r and cause rapid sp read  o f  the 
pathogen to rubber plants.

Kffcct o f p u rp le  ro o t disuiisc

T h e  p a th o g e n  H e lic o b a s id iu tu  c o m p a c tu m  
a ttacked  the  co rte x  o f  lateral roots. T he in fec tion  
originated on the tip  o f  lateral roots from  w here it 
proceeded tow ards the tap  root. The bark at the distal 
end o f the roots w as com pletely rotten for a considerable 
length and sloughed o ff  easily exposing the wood. The 
bark surface o f the infected roots was covered by puiplish 
brown rhizom orphs and purple strands o f  the pathogen 
forming a netw ork. Infected roots were covered by a 
purple coating. The rhizom orphic strands could be easily 
peeled off from  the bark surface. The infected lap root 
and lateral roots w ere found to dry up (F ig .le  &  t ' ).

W hen the lateral roots w ere damaged, adventitious 
roots em erged from  the healthy portions behind  the 
infected tissue. Total destruction o f the tap root led to 
profuse developm ent o f  the adventitious roots from  the 
healthy collar region. U nder favourable conditions these 
adventitious roots were also attacked by the pathogen. 
In advanced stages o f  infection the infected w ood showed 
discolouration and a dry rot. The dried wood was prone 
to attack by term ites and colonisation by saprophytic 
fungi that eventually led to leaving a hollow  ou ter bark 
(Fig. lb  & b ' '). Depending on the severity o f  attack, the 
plants either died or rem ained green and survived with 
the help o f  adventitious roots (Fig. la  & a^.

P a thogen ic ity  test

Typical d isease symptoms developed in one year- 
old n ibber seedlings a fter 70 days o f  inoculation. Purple 
coloured fungal threads were also noticed on the surface 
o f  the lap root and lateral roots. From  the infected roots

T , (U ntreated conirol) 
T ,  (C arbendazim  0.1%) 

(M ancozeb 0.7.59^) 
(C arbendazim  0.1 % 

a liem ate  with 
m ancozeb 0.759f-) 
T j(C a rb cn d a 7 im  0.05%  
alten iatc  with 
m ancozeb 0.37% )
C D  ( P £  0.05)

Total Incidence o f p u rp le  roo t di.sciise R eduction  of
p lan ts/p lo t (M ean  o f 5 rep lica tions) disea.se ov er

A ffected D ried 0 1 S f verity c u n lro l(% )
p lan ty p lo t pliints/plot <%) (% )

40 2 1.6 20.6 54.0 95.5

40 7.0 2.4 17.5 34.0 67.5
40 15.6 11 .6 39.0 75,3 27.8

40 10.0 3,4 25.0 34.6 53.7

40 16.6 12,8 41.5 78.1 23.1
5,88 11,01
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llK' p a lh o g e n  w as r e i s o la ie d  a n d  k  s h o w e d  all 
c h a ra c le n s tic s  o f  the I'ungus U. cam pcclim i IJoedijn. 

Cimlrol of llic disease

Incidence and severily  o f  purple root d isease was 
found to  be high in unlrealed eonlrol piols ( T , ) and plols 
w ith ireatm ents T ,  and T ,  (Tahle 1). On the o ther hand, 
a s ignificant reduction o f  purple root d isease o ver control 
was observed  in plo ts treated with carbendazim  (T j and 
T j)  w hich  also  proved to be m ore efficient than other 
treatm en ts. In C h ina , d ren ch in g  the plant bases with 
ti idernoi'ph and carbendazim  is recom m ended (Z hanc et 
a t.. 1990).

In conclusion , it can be staled that the application 
o f  c a rb e n d a z im  (0 ,1 % ) w as found  to  be su p e rio r  to 
m ancozeb (0 .75% ) fo r the control o f  purp le root d isease 
o f  H evca  se ed lin g s  in nursery . T h e  p resen ce  o f  the 
pathogen  on o th er host p lants like E  odoratinn  in rubber 
grow ing  areas o f  A ssam  and M eghalaya in N o n h  East 
India is a potential source o f  inoculum  for w idespread 
incidence o f  the d isease. F ield sanitation by eradicating  
alternate  host p lants in m bber grow ing areas m ay reduce 
the spread  o f  the inoculum .

Acknowledgement

The au thors are grateful to Dr. N. M . M athew, 
D irector o f  Research, and D r  C. Kuruvilla Jacob, D eputy 
D irecto r (P lant Pathology), R ubber R esearch Institute 
o f  In d ia .  K o t ta y a m  fo r  g u id a n c e  an d  c o n s ta n t  
e n co u rag em en t d u rin g  the study. T hey  a lso  ex p ress  
sincere thanks to  Dr. A . R  T hapliyal, Dy. D irector (P lant 
P h y s io lo g y ) ,  R e g io n a l  R e s e a rc h  S ta t io n .  T u ra , 
M eghalaya and Mr. D. Chaudhuri, Dy. D irecto r (R S ). 
R e g io n a l R e se a rc h  S ta tio n , G u w a h a ti, A ssa m  fo.^ 
valuable suggestions. T he  assistance rendered  by the

D ev e lo p m en t O fficer, D is tric t D ev elo p m en t Centre 
(D D C ), Jengg itc iiakgre , Tura, M eghalaya during the
course  o f  study is g ratefu lly  acknow ledged.

Rcfercnccs

B..odijn. K B .and ,S lcn im ann.A  19.10 O n spccics o f
and SeiMbiisuJium necuri ing on lea anii other c u ll iia lc j plains 
Ml l lic  Dulch tia.u Indies. A td iii- f r ,w r  *  riiee Culiure i„ 
t^ederhiD diiche India. 4:41-4.'^_

D en u ilc r. H. J. 19,19. IM k o b a s id im ,,  c o m p m ,  Bocdiji, as a 
p a r^ i l ic  rool tunpus o f  lle veo  hrasiliensis. liersctduirei,, 13 :392.

M aniii. W. J. 1947. D iseases o f  H cvca  rubber Ircc in M exico 1943- 
1946. P lain D isease Rrporier. 31(4): 15 5 - 158.

R ajalakshm i. V. K. and  Joseph. A. 1994. Purple rool disease of 
lle v ra :  A new  report fo r Ind ia  Ijiiliai, Journa l o f  N a n im l R u h h n  
Research. 7(2):75-78 ,

Reid. D. A, 1975. Heticolxisidhun com paclim i in Britain. Transaciions 
o f  lirirish M ycologica l Society. 64(1): 159-162.

Sam aradecw a. P. K.. L iyanage. A. de S. aiid W ickrem asinghe. W. N. 
1985. R e la tio n sh ip  b e iw een  ih e  in c id c n c e  an d  severily  of 
C olletolficluini g loeosporioides  lea fd iscase  in H erea brasilieiisis. 
Journa l o f  the R ubber R esearch Insiiiu te  o f  S ri l ^ n k a .  63; I -8.

Snow den. J.D. 1921. R epon o f  the G overnm ent Botanist for the period 
I"  Apn! l o 3 l "  A n nua l R ep o n  o f  Ihe Departrnem

o f  A g r ia d lu re . Uganda, pp.43-46.

Van d e rG o o l. P. 19.36. D iseases and  pests o f  cultivated crops in ihc  
D uich E ast Indies in 1935. M eded Inst P! Zeikt. Batavia. I06p.

Zhang, K- M . and  Chee. K. H. l9S9a. H evea  d iseases o f  economic 
im portance in China, The Planier.6S:3-S.

Z hang. K. M, and Chee. K. H. 1989b. Root d iseases o f  rubber in 
C hina and their control. The Plunier. 6 5 :4 4 3 -4 5 1.

Zhang. K.. Zhang. Y , Zhou, S, and Zhang. H. 1990, Violet root disease 
in C h ina 's  rubber p lantation. P roceedings o f  IRRDl). Svinposium  
1990. K unm ing. China, pp.37-46.

G. C. Mondal and H. K. Dcka




