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x m ’RODiJca'ioN

Rubber Plantation Industry in India has undergone 

tremendous improvement in the last couple of d e c a d e s . 

Area under rubber plantations has increased from 1.5 

lakh hectares during 1957-58 to 4.48 lakh hectares in 

1989-90 and production increased from 24.3 thousand 

tonnes to 297 thousand tonnes.

Obviously many faGta:i?e tii-a responsible for feho 

remarkable geowth of natural trubber industry in India. 

One of the most important factors in the mode rnisation 

of rubber plantation industry is planting of high 

yielding clones like RRll-105, RRlM 600 & GT^i, Out of 

these RRll-105 has occupied about 90% of the total 

replanted and newly planted area.

Pink disease is one of the major stem diseases of 

rubber plant especially..during immature period leading 

to drying up,- breakage of trunks and stunted growth.

Ab this disease is one of the most serious 

diseases, attempts to develop new methods for its 

control are always welcome. Recovery from the disease 

dlepeads mainly oei the. aibility of the grower* t o  dlete.ct 

fclte (Sitsisasse; aradJ pajo,peir; agpilicatjQ’n- o #

!^i5si^e'auffies5 a C  sjlitaegjes» o €  ^ s e a a © '



Kanjirappally Taluk of Kerala State is a traditional 

area for rubber, having both high and low elevation 

plantations and hence selected for this study.

Results of fehiB survey can be benefieially used 

to evaluate the comparative tolerance of the differeQit 

clones, to formulate more effective control measures 

and to identify appropriate time for adoption of 

control measures.



REVIEW OF LITERATURE

Pink disease is caused by the fungus Corticium 

0
Salmonicol^r (Berk & B r ) . The earliest record of pink 

disease was on coffee from Sri Lanka in 1870. On 

rubber it was first reported from Java in 1901 and from 

India in 1908 (Pillai and George, 1980). It is noticed 

on rubber plants ofcL(|ages, but infection is more 

damaging on two to twelve year old plants. No clone is 

reported to be free from infection.

Nature of infection

Incidence of disease is noticed during south west 

monsoon periods and infection will be widespread during 

June to September. In young plants infection is 

noticed on main stem at different heights in the region 

of brown bark. In older trees, infection is mainly on 

the forking region and branches. Pink disease is 

Bometiines noticed even at the base of young plants and 

Oft the tapping panel of mature trees.

During initial stages of infection superficial
•

cobweb like mycelia are noticed on the bark surface. 

Mycelium. i.s hiyaliEue. aad tliie miycel.ial grawtb, e-xt-eat



to a distance of 30-90 cm both upward and downward from 

the point of infection. Because of the ramification of 

pathagen inside th@ bark and wood regions, extensive 

damage is caused to the internal tissues. By this time, 

exudation of latex is observed from the infected site. At 

this stage due to extensive damage to the bark and 

internal tissuesf the upward and downward translocation of 

water and food materials in the plant system is checked, 

resulting in initial yellowish discolouration of foliage 

and final drying up of the distal portion of the affected 

region. A number of sprouts arising from portions just 

below the infected region is yet another important symptom 

of this disease.

In advanced stages of infection, small pink 

coloured cushion like structures called 'pustules' are 

seen. These pustules consist of irregularly polygonal 

pseudo parenchymatous cells which develop in the 

unicellular hyaline spores called 'necater spores'. 

Another characteristic development in highly advanced 

stage is the formation of crusts on the lower surface of 

the affected branches.

When young p lan ts  are  in fec ted  on the main stem 

or on the fo rk ing region and i f  l e f t  un treated , the 

®MssBrtia» sMumi t t e  gOiiBat oar t t e  en^tire c’a?B©fg*y:'

BEfKg' ug;' Ite'aG.e-

iMcideimce of pisalfc d ise a se  in  yta.tatn.<g plaiaits Ees-roXits ijii



eonsidojfablo redueti-on in stand per hectare and stunted* 

growth o£ surviving plemts (Raffiakrishnan and Pillai^1962).

Control measures

Spraying Bordeaux mixture on main stemi forking 

region, main branches etc. was rejcommended to control this 

disease in the first decades of this century in all rubber 

growing countries. Now application of 10% Bordeaux paste 

is recommended. In advanced stages of infection, Bordeaux 

paste may be applied on affected region. When it dries 

up, the bark surface may be scrapped to remove all 

infected and decayed bark and the fungicide applied again 

up to 30 cm above and below the affected region. Calixin 

20% mixed with ammoniated rubber latex is also recommended 

(Edathil and Jacob, 1983). Application of 0.2% Thiride 

incorporated with petroleum compound like mahathotex was 

is also found effective (Edathil and Radhakrishna Pillai, 

1970). A new fungicide carrier pidivyl china clay 

compound was reaommendad with calixin 1% or propiconazole 

(Jacob and Edathil, 1986).



M A T I3R 1 M . S  A N D  M E T H O D S

The survey was conducted from the Kanjirappally 

Taluk. A questionnaire had been designed in consultation 

with Pathology Division of Rubber Research Institute of 

India,. Kottayam. Special care was taken to incorporate 

all necessary details. A sample of the proforma is given 

in Annexure I .

The major clones taken for survey were RRll-105, 

PB - 235, PB - 311, RRIM - 600, and ■ RRlM - 623. Fifty 

representative units in this Taluk were visited and all 

available informations were collected from the records 

maintained by the growers and f.<rom visual observations. 

Personal interviews were made with the growers to seek 

clarifications wherever necessary. The units were 

re-visited to collect- additional informations, when 

required * Plantations of one to two year old were 

deleted in the survey as -the infection noted was very low 

at this stage. Collected informations were tabulated for 

evaluation and analysis of data. Average rate of 

infection in five clones were assessed and percentage of 

incidence of disease at different age group were also 

studied. Various control measures adopted by growers and

o'f aijp'g-'ijj'.C'aiti.O'ni of' co.in.ftro'1. m'easur-es w.er.e; aiso?



recorded. Adoption of prophylactic treatment and 

frequency of treatments were evaluated. External factors 

affecting the diaease intensity auch as proximity to 

infected plantations of susceptible clones and nature of 

canopy etc. were also evaluated. Detection of disease at 

an early stage is an important factor in controlling 

disease and hence a thorough study was made about the 

ability of the growers to detect the disease at initial 

stages of development and correctness of the methods of 

application of fungicides and rate of recovery after 

treatment. Impact of disposal of infected plant parts on 

disease wo^S. also estimated.

RESULTS AND.ODISCUSSION

Out of the five clones surveyed, RRll-105 shows 

high incidence of disease the rate of incidence ranging 

from 2 to 15.6% in individual units, the average per­

centage being 6.17. Eventhough incidence of disease is 

high in R R l l ^ l O S ,the intensity of incidence is rather low.



Q l o m y i i a e  Q i  p i n k  dis@a£s«i m d
©i iBQ Units)

SI.NO.
Of
Unit

DSairse of clone
Ho. of 
trees 
observed

No. of
affected
trees

Percentage 
of infection

1 2 3 4 5

1 RR.11-105 675 24 3*58

2 S8 198 31 15.60

3 Cl 280 23 8,20

4 « 105 13 12.30

5 82 04 4.80

6 350 24 6.80

7 <4 50 04 8.00

8 U 260 15 5.70

9 &} 250 7 2.80

10 250 8 3.20

11 220 22 10.00

12 9J1 108 7 6.40

13 U 50 5 10.00

14 €9 120 13 10.80

15 If 220 11 5.00

16 IS 170 6 3.50

17 M 300 24 8.00

18 m 300 16 5.30

19 »t 215 25 11.60

20 m 85 10 11.76

21 u 220 14 6.36

22 u
/ 250 21 8.40

23 u 270 18 6.66 .

24 H 215 16 7.44

2.S Wi
2 m : 4, 2 . , 0 0 '



Table % (COQtd.)

1 2 3 4 5

26 RR.11-105 110 07 ' 6.36

27 H 110 6 5.45

28 M 40 5 12.50

29 M 330 15 4.54

30 U 250 17 6.80

31 n 110 7 6.36

32 u 450 10 2.22

33 u 120 10 8.33

34 It 310 16 5.16

35 u 420 11 2.62

36 u 160 12 6.60

37 M 210 18 8.57

@083 439

Meaa 218.46 13.49 6.17

1 PB. 235 190 7 3.68

2 M 120 2 1.66

3 n 100 4 4.00

4 a 58 2 3.44

5 H 250 5 2.00

Total

Mean

718

143.6

20

4.0 2.78



Table i (Coratd.}

1 2 3 4 5

1 PB-311 525 16 3.0

2 •1 200 6 3,0

3 II 100 2 2.0

4 It 490 29 5,9

5 » 705 8 1.13
& H aia 7 3.30

Total 2232 68

Mean 372.0 11,33 3.04

X Eft 1 M  600 250 9 3.60f
2 JRJR 1 M  623 200 6 3.00



Table 2. Clonewise range of infection and average
percentage in five clones

Cion© Renge^ of infection % Average

RR 11 105 2 to 15.6 6.17

PB 235 2 to 4 2.78

P0 311 1.13 to 5.9 3.04

RRIM 600 - 9.0 3.60

R R m  623 - 6.0 3.0

The severity of disease was more in RRIM 600 

i,6. 55.55% and low in RRll 105, i.e. 29,46%, Among the’ 

five; clones evaluated BAll 105 is seen highly susceptible to 

pink diseasa and PB 235 is less susceptible in the area

«mrv©yecl (Table 2) .



On noticed in

4th y®ar» i.e. 2.23% an«a maxlmvijB incidence is in 7th year 

i*Q* 6*6Si. But In iadividuaX uaits maLXitawft inci^eace q £ 

15.1% is observed in tha 6th year (Table 3).

Table 3* Natura ct Infection of pink disease in different 
clonegj

SI.
KOe

Cion© Mild
Medi- Severe Total Total Per- 
UBi infe- plants csentage

cted obs@r«> 
plants ved

1 Rft 11 105 181 171 147 499 8083 6.17
Percentage 36.28 34.20 29.46

a PB 311 28 19 2 1 6 8 2232 3.04
Percentage 41 27.94 31.0

3 PB 235 7 6 7 20 718 2.78
Percentage 3 5 30 3 5

4 RRIM 600 2 2 5 9 2 5 0 3 . 6 0
Percentage 22.22 22.22 5 5 . 5 5 .

5 RRIM 623 2 2 2 6 2 0 0 3 . 0
Percentage 33.33 33.33 33.33

-

During tî e 7th year maximum incidence in individual 

xwiit observed was il.62%. Generally older trees show more

incidtsnc® vjhich may be duo to the larger siae of the canopy 

v/h4^  previdies more suaceptible l0(2i for infection by the' 

pathogen,



.13

Table 4' > Nature of Infection of pink disease according
to tile age of treea in each surveyed pJLantationsi

Age Mild Medium Severe
Total
Inf.
planta

Total
planta
obser­
ved

*"Per-
centage

(1) ( 2 ) C 3 ) (4) ( S ) i$) (7)

4th year 2 4 0 6 110 5,45

%2 0 ' 4 16 70S 2.26

2 § 6 52S 1.15

Total 16 9 5 30 1340 2.23

5th year 1 2 5 8 250 3,20 '

- 1 6 7 108 6.48

3 2 5 10 85 11.76

2 5 10 17 250 6.80

3 2 2 7 110 7.00

Total 9 12 28 49 803 6.1 ,

6th y©ajc 13 7 6 31 198 15.1

5 5 - 5 15 260 5.76

11 5 6 22 220 10.0

3 1 2 6 170 3.5

5 7 12 24 300 8.0

0 6 0 14 220 6«3

: 3 7 6 18 270 6.60

3 1 0 4 200 2.00

1 2 4 7 110 6.30

21 5 15' 330) 4i,.S0i

€ 2. € 450' 2'..20'

1 1 S 310' 3.16
roicoa»*oe«»«ie>«W*c»*D™»weeee

(ContdJ



S«bl« 4 (Contd.)

(2) « )  (4) (5) (6) (7)

itti 6 3 3 12 i m

0 1 1 2 100 2.0

9 12 8 29 490 5.9

3 1 3 7 212 3.3

2 2 5 9 250 3.6

Toted

we a *  si» w  • •  *B

63 78

« •  HM M  DM M* «M « •  a s  «M ■» M* M( M» « •  i »

80 241

M  iM»« »  C» ̂  (M aw 4N» M»

4270

«*  •!«<■« *0 4*0 Ml

5.64 '

7th year 1 4 0 5 50 10.0

5 3 13 13 120 10.8

4 1 6 11 220 5.0

9 9 7 25 215 11.62

6 12 3 21 250 8.40

2 0 4 6 200 3.00

0 2 2 4 100 4.00

2 3 0 6 190 2.63

Total

■ O i4 a i0 a n « » a « « t «

29 34

meem ew "Wvw e^ **

27 90

DU—. — wm —

1345

<«• iM • «  (M «p* Mk ] 

6.6

8th year 15 5 4 24 675 3.5

15 5 4 24 350 6.8

a 4 4 16 300 5.3

6 S 5 16 215 ^.40

2 2 1 S 40 12.50

4 2 4 10 120 8.30

7 5 6 18 210 8.57

5 0 2 7 250 2.80

0 0 2 2 58 3.4

0 1 1 2 120 6.66

2 2 2 6 200 3.0
64. 3iJ, 35 130 253e S'^12

..W W W • M i « ■ « »  WM*.



Table 4 (Contd.)
»  Bi M «• CD C» <9 KB as CM «9 n  «» W» W «• i*  «• MW H> ■» MM «a* W M  ^  M  MB W «»l«* M  «• «* «■ M «

( 1 )  C 2 )  ( 3 )  ( 4 )  ( 5 )  ( 6 )  ( 7 )

9th year 4 18 1 23 280 8.2

3  10 0 13 105 12.3

1 1 5 7 250 2.80

Total 8 29 6 43 635 6,07

lOtli year 5 5 1 11 420 2.60

1 2 t h  y e & i T  2  2 0 4 82 4.80



In the fifty units surveyed, it is found that SOJtt of the 16

growers are using Bordeatyc paste against this disease while 12^ 

Thiride and 8^ O^^A^^tolan (copper oxychloride) which is 

not included in the recommendations* Percentage^uiJ^ss is observed 

to be low in cases where Bordeaux paste and ^^ytolan were used 

during heavy rainy season. These fungicides îr*-"? having low sticking 

property and are easily washed away by rain water in wet conditi- ■ 

ons when compared with Thiride. This may be the reason why they 

are loss effective than Thiride when used during rainy season 

Only 67.5?^ of growers are noted to prepar# Bordeaux paste 

in the correct method while 32*5% of growers are not aware of the 

recommended method of preparation. The low percentage of recovery 

after the application of this fungicide in many cases can be att­

ributed to the fa Ity preparation of th(,̂  fungicide.

liegarding the method of application of Bordeaux paste, only'

42.5?^ of growers are properly applying the fungicide. Hence^

faulty method of application is aluo attributing for reduct­

ion in success in s many cases. (Table - 5)
Q

Prophylactic spraying of the branches and fork with • 

Bordeaux mixture while the trees are sprayed for control of 

abnormal leaf fall disease Is found to reduce incidence of 

pink disease. In the survey it was observed that only 42% of 

growers are spraying on the trunk and forking region with Borde­

aux mixture during prophylactic spraying against abnormal leaf 

fall disease. Lack of prophylactic treatment also favours the 

incidence of disease in 59?̂  of units surveyed. (Table - 6)

With regard to the frequency of inspection only 52% of 

growers are inspecting their plantation weekly while ]50% of them



Tdbla 5 *  Control M « s u r « a  adopted aaainst pls^ dls«aa« in 
surveyed pXantationa (SO onlta)

Bordeaux Thlrlda Othara Total 
paata fytolan

Ko* of units 40 6 4 50

Parcttutage 60 12

Table 6 .  Method of preparation and application of Boreaux 
paate in aurveyed plantationa (40 Unite)

Proper Improper Total

1, Method of 07 II
preparation

Percentage 67*5 32*5

2« Method of appli- 17 23 40
cation

Percentage 42,5 57.5



are inspecting fortnightly and remaining 18^ are conducting 

only monthly inspection (Table-7) & r l y  detection and treatment

bring* down the intensity of disease, * 

i U
Out of A*50 units surveyed hf)% of them are near to the infected 

mature plantations and hence the intensity of disease is also 

high.Rao (1971) observed that lesser the distance of a young 
plantation to mature Infected area higher the intensity of 

disease' Basidiospores can travel 100 meters away ' froju the sour­

ce of Inoculum (Rao i 1971).

Fifty eight percent of the units are having thia canopy 

3896 thick^anopy and h% heavy canopy. Nature of canopy is seen

to be having not much effect on incidence of disease.

Recovery without removal of branches, was seen maximum in 

RR1M 625 and RR1M 600, iev66,67?i and '>5.8396 respectively whereas 

recovery with branches removed, is seen mfixinium in PB 235 (33%) 

and minimum in RR1M 623 (I6.66i’6) maximum crown damage Is noticed 

in PB 311 (2596) followed by RRII-IO5 (2?%) (Table - 10)

Only 3696 of growers are able to df^tect the disease at 
initial stages (Table - 11), In 56^ holding the growers were

disposing the infected plant parts in a way which favour the sp­

reading of disease ^Table - 12). The failure of majority of 

growe'^ in early detection of disease and poor field sanitation 

are two important reasons for the spread of disease.



C
Table. 1  .* Evaluation of prophylajtje, spraying on trunk 

Sind forking region against pink disease

S p r a y e d  U n s p r a y e d  T o t s !

Wo*of units 21 29 50

Percentag® 42.0 58.0

Table 8  . Frequency of Inspection of zrubber trees for 
tha detection of pink disease

Weekly Fortnightly Monthly Total
Units

No«cf units 26 15 9 50

Perc^nfeaga 52.0 30.0 10*0



Table 9  * Proximity of surveyed holdings to another 
i»£@et@d plantationa

Present Not present Total

NOfOf units 25 27 50

Percenteg© 46.0 54.0

Table ID. Natur© of canopy mM in different surveyed clonea

Nature of canopy
Naiae of clone - - — — • » — Total

Thii) Thick Heavy Units

RR11«105 21 14 2 37
Percentage 56.0 37.8 54.0

PB 311 3 3 0 6
Percentage 50.0 50.0 -

PB 235 3 2 mm 5
Percentage 60.0 40.0

RRJ.M 623 1 tm -

BEXM 600 i m m 1

NOsOf Units 29 19 2 50
Percentege 58.0 38.0 4.0



Tablfi! II, Recovery of rubber trees from pink disease

No.of units showing recovery Total Total 

Branchea~5ranche8 Crown

J t a o v e d
recovered

SI.
Mo.

Clone

1. RRll-105 231 158 110 499 8083
Percenta^re 46.2 31,6 22.0

2. PB 313 29 22 17 68 2232
Percentage 46.65 32.35 25

3. PB 235 9 7 4 20 718
Porcentage 45.0 35.0 20.0

4. RRIM 623 4 1 1 6 200
Percentage 66.67 26.6 16.6

5. RRIM 600 5 3 1 9 250
Percentage 55.55 33.3 11.1



T<sbie Ability of grower to detect pink disease

Early
detection

Late
detection

Total

bio.of units 18 32 50

Percentage 36.0 64,0 -

Tab.ls 15 ° . M©tliod of disposal of infected plant parta 
in plantations.

Removed/ Retained 
burnt in the 

tree

Total

No.of units 22 28 50

Percentage 44.0 56.0



SUMMARY AND CONCLUSION

A survey was conducted to study the intensity of 

the ineidenea ©f pink disaase in Ruiaber Plafitationa of 

Kanjirappally Taluk, Kerala State^The elonsl guseepti- 

bility, percentage of damage, control measures adopted by 

grov/ers and recovery were also evaluated. Majfimum 

incidence is noticed in RRll 105 and minimum in PB 235. 

The disease incidence is maximum in the 7th year.
• Vs

Bordeaux paste is the common fungicide used against this 

disease. But only few growers know the correct method of 

preparation and application of Bordeaux paste. Careless 

disposal of infected plant parts provide large inoculum 

for the spread of the disease. The growers fail to detect 

the disease sufficiently early to carry out effective 

control measures. Therefore need for an intensive 

extension education to create awareness in small growers 

about the disease and its timely control is evident from 

this study.
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Annexure-I

Proforma for survey of the incidence of pink disease of 
rubber in Kanjirappally Taluk

Name and address of grower 

Register No.

Year of Planting 

Extent of area 

Terraj-o sloppy flat 

Proximity to water resources 

Clone

Total ;'Io. of trees 
Nature of infection

Mild
Medium
Severe

Extent of damage

'^o.of trees affected 
Trees with crown chopped

Control measures adopted

Bordeaux paste used method of 
preparation

Method of application

Whether sprayed on trunk, fork, 
branchi'-iS etc. (with 1% Bordeaux 
mixtur<?)

Nature of inspection

Insp: strat 
Frequency 
No.of Labour

(Contd.)



If any Infected pin. seen nearby 
state dsge 

Canopy, thick, thin, heavy

Recovery from disease

Br.not removed 
B r . removed 
Chopping of top 
Total

Ability of grower- to detect the 
disease at early stages

t

Mild

Whether removed part is burnt 

Add. infor.

Remarks

Mild - Infection on secondary and terit ry branches,

Medium - Infection on primary branches which are removed 
after drying

Severe - Infection on trunk, and fork resulted in chopping 
of top and sprouting from the lower portion of 
infected area.
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