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MYCOPLASMA DISEASES OF COCONUT 
WITH SPECIAL REFERENCE TO,I 

ROOT (WILT) DISEASE. 
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'I ' ~;:~ cr:c ,.: ~~ ut pal~;; (Co£.9_~ !..1...~JciJ:...e..!£!. Lin;].) is prJ);./) to 

sever;'l (HSe3~~; f" the etiology of which :12.S been olustve B:;o,to 

intensive research carried out during the past few years ha~ 

improved the situation to a considerable extent resulting in 

a breakthrough in the understanding of the etiology of so~e 

of these diseases. The Red yi ng disease in the Tropical Ame­

rican regi.on is now knm-m to be caused by a ne~at,ocle Rb~.diu~­

.E.~gL~.!~~.£l~.t~2.. E_<!,£2,Ehil.'!5.. which is present in a systemic manner in 

all t he parts of t~e palm. The Cedros Yilt in ~ri.nidad, Hart 

Rot of Surinam, Ecuador, Brazil and Trinidad are associeted 

with phloem restricted TrypanoEomatid flagella~e Phv tomonas----_.._...­
species (?arthasarathy et !il., 1976). Rickettsia-like orga­

nisms are implicated in coconut palms afflicted by the New 

Disease i" r.rrmzal1ia (Steircr .£..t. 0.,1., 1977). 'I'he Cadang Ca(lang 

disease in t h" Philippines is suspected to be incited by a 

vj. rot(~ ( ~·~:>. i), r:_8:: ~-' ,\ 21. t 1977). Lethal Yellowing di~~:3se 

causing sGri '~l us t;' :'"(3 :\t to coconut cUltivation in Jnmatca, 

Florida, Cu1Ja, A:frica etc. has been found to be due to ~nyco­

plasm2. -1~ke 0!:·t[ t. n'.s:~:s (Pla'/sic-B F>.n.,j:'1.c .~.~ al., 1<;77). I"lore 

recently: r,J.}j' :J 11:c.: e aL,o 'been at'i:.r-i~)Uted as the causative 

agen t for Coe rnu t , Stem Nsc!"osi s ir~. Nort.h SU:1m t :r'a and Peni.n­

•. , 
"' J 

., 1sular Mal~ysin ( ~urncr p+
,,,. (:. -

1.:;'7(-')
J... ... ..) .... .,".... -- .-­

Myc0rlRR~aR are procaryotcs resembling bacteria without 

a d e f'tned m;c]el~s b '.!t oIly LNA strct:1ds as genetic m~terial 

.. 
than vtru~es a'1fl a~'~ DO·.nd by a triple layered uni t mOE-t rane 

(devoid of a defined cell ¥all), highly pleomorphic and can 

nor~ally be located o~ly under an electron microscope. Myco­

pJ a s!i:as a rc>. ft 1tere.ble. They havl:) been known to induce 

dise~s':-'<3 jCl C',n:i'; ~ tls and hu man beings ' as early as tn 1898", 

But i t W "t~; only j.n 1957 organist:ls rcse !i:bling mj'coplas!~ja ,~ere 
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located with the aid of electron microscope, in the phloem 

of plants infected wi th several yellOll/s type diseases which 

were till then thought to be caused by viruses. MLOs were 

also encountered in the insect vectors known to transmit 

these diseases. In natu.re, the ri.!Ode of transmission of these 

orrranisms is through insect vectors (normally phloe~ feeders) 

generally by leaf hoppers and in a few cases by psyllids. 

At pres e~t, MLOs have been observed in over 150 plant dise­

ases~ In spite of numerous atteDpts, in vitro culturing 111>..8 

been successful only in a few cases and so i~ the limited 

success in tran s'!!issi on experiments. Pa thOg(:l1ic i ty has 

been successfully proved, satisfying Koch's postUlates, only 

with respect to citrus stubborn, citrus little leaf, corn 

stunt and disease of cactus • . In the case of LY, Howard et ale 

(1983) reported successful transmission of LY to coconut seed­

lings through Myndus crudus, a leafhopper. Efforts are in 

progress to isolate and culture the MLO associated with LY. 

MLOs are sensitive to tetracycline group of antibiotics. 

Direct injection into the plant and treatment during early 

stage of the disease have been observed to be promising. 

As far as coconut is concerned, ~ycoplasmal etiology 

has been attributed to the lethal yellowing d isease (known to 

occur in Jamaica, Florida, Cuba, Dominican Republics, Haiti 

Bahama Islands), Kaincope disease ( Togo), Cape St . Paul Wilt 

(Ghana), !Cribi disease (Cameroon), Aw]{a ,viI t ( Nigeria) and 

coconut disease prevailing in Tanzanirr, al l of which are be­

lieved to be i dentica l in t erms of sy~pto~atology (Marama­

rosch and Hunt. , 1981). The c oconut st e::l necrosis (Sunatra 

and J1tal aYSl a) wit.h a different pat.tern of symptom is also 

attributed to the MLOs (Steiner, 1978). 

In an excellent article, Ennis Jr. (1982) has su~~a­

rised the status of research on,lethal yellowing. The aff­

ected palms in the early stages of infection are cbaract.e­

rised by necrosis of inflorescence ruld spear l e a f a n d in~ature 
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nutfall. This is fol~owed by progressive yellowing of the 

fo 1 iage and de fol iat ion of dead fronds. Dl"t L~gte ly t h e trunl{ 

snaps off below the growing point with the ~ain stee only 

re~aining. This results in the appearance of "telephone 

pole-like" coconuts stens in t h e affected planta~ionso In 

Florida, it is reportcd that stc~atal closure was the early 

physiologic31 Ey ~pt0m~. The disease is IGt~a: in that about 

4-10 !:~onthg elu-pse between the appearance of fi.rst SY::1ptOffi 

and d8ath of pal~ sa 

B ?~ ission of symptoms has been brought about with res­

p e ct to l ~tn~ l yel l o~ing selectively in palms given injections 

of a Cn, (ms f':;o~_ ution of tetracycline in United States and 

Jamaica. The treat~ent should be done at the earliest onset 

of sy rnptoss to get the desired result. This does not gua­

rantee freedoD from the disease since the sympto~s reappear 

when injections are stopped. According to Ennis (1982) con~ 

tinuous injections at four-month intervals resulted in palms 

being free fro~ disease upto 7 years. Similar reoission of 

sy~ptoms was noticed in palms affected by Kain Cope disease 

consequent on Tetracycline thurapy in Togo. The ultimate 

and best solution to LY is to exploit genetic resistance. 

Excellent field resistance has been shown by Malayan Dwarf 

and hybrid "M~ypan". 

The coconut Ste::::. NecrOsis, on the other hand, has a 

discolo~l :C Sd. s :p ('~m~ leaf whicb turns brown and dies sh01dng 

light brown necrotic flecking. The change in colour fro~ 

green to brO"\\'n is direct without a marked transi tion-ye llowing 

symptomatic of lethal yellowing. The older fruits success­

ively die with a similar shift in colour from green to brown. 

The palm dies in about five months after the appearance of 

the first symptom. By the time the external symptoms become 

manifested, extensive necrosis occurs within the stem, both 

above and below the apical bud. l~iycoplasma induced di sease s 

... 
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in gercral are un~-lethal but affect the productivity of the 

cror by -".r-1Y of Lnr}uced 3terili ty, metamorphosis oj' flora} 

parts, ye11 owing, stunting etc" Excepti O~:1 to thi s pattern is 

observed in lethal yellowing and ste~ necrosis where the ra­

pid death of the palm is imninent. 

Though the lethal yellowing type of disease of coconut 

in the Caribbean area and the ·kost African Co.')st h::wc simila­

rity in the nature of symptoms and both (lre suspected to be 

MLO induced diseases, there is marked difference in the pa­

ttern of spread and in the resistance of varieties/hybrids to 

the diseases. In t~e forDer the pattern of spread is charac­

terised by leaps or ju~ps suggestive of tbe involvement of 

aerial vectors. This situation is comparable to that observed 

in root (wilt) disease. In the Kaincope disease of coconut 

the spread is continuous from a single focus of infection 

like an oil staJ n resembling a soil borne disease. M0reover, 

the H[1JaJ,,·.t~ DwarJ wh:i.ch is considered to be resistant/tolerant 

to lethal yellowJnc succu~b to MLO diseases in Africa so also 

the ~lava hyhr:ict to 3t.e''1 necl"osis ef I-lnlaysja and Su.rlatra~ 

Possible strair.al v&riation in the r·;LOs may 'be one of the 

reasons for this differential behaviour. 

With reference to the coconut root (wilt) disease, the 

i!:lportant foliar symptoms arc the flaccidi ty of the leaflets 

(whic/) is most consistent), yellowing of leaves and marginal 

necros i s of leaflets. T!H,) root ('I'll t) disease is only debi­

litating unlike lethal yellowing (Jayasankar and Radha, 1982). 

Recently, MLOs have been detected under electron 

microscope in ultra thin sections of developing leaves, un­

opened inflorRscences, root tips, and ter~inal bud tiSSllCS 

(in the Si0V~ tl1bes of phleem) in coconut root (wilt) affec­

t f','l p r11n1c' [;·.1d;"r~re conspicuously absent in sa:np l\.,;s frm~ 

~lthy p alms. No virus-like particles or microorganisms 

".. 5/­
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other than t.a.Os were :nade out in these ultra tlltn prevar::lt­

ions (Solomon et !2l.. 1983). Sa~p le pre parat.ions and ultrg 

microtomy were performed at the CieRI Regional St~tic~ , 

KayangularJ and ultrath:i.n sections ;.:ere exac; ined und.)y elc~­

tron microscopes at tbe Christian Medical College, Vellare 

and the Cotton Techno l ogical Research LaboratorJ, Bombay. 

Representative samples of four disease aff ected pal~3 ¥era 

also S C~E t toL:JC I:1.sti t :.:ts for Plnnt Dis88ses, Bnnn; 'i>ie st 

Gen::any fc:;' c lcct r ')1] rilicrosco:pic st!ldics where ag nin the 

pres2Dc e of MLCs was observed in disease affected palmso 

Nu~erous attempts to control coconut root (wilt) disease 

wi th plant protection chemicals have been rnade in the past ~ 

Neither pesticides nor major and micronutrients altered the 

course of disease contraction and symptos development. Ela­

borate studies are in progress with antibiotics like oxy­

tetracycline hydrochloride through stem injection. 

Based on the results obtained at the Institute, an 

adaptive research programme was st 2rted for containing the 

disease in collaboration with Rerala Agricultural University, 

Kerala Agricultural Department and Coconut Development Coun­

cil. Seven hundred diseased pal~s in 309 gardens of 14 

villages were eradicated in three years. A scrutiny on the 

recurrenc e n~ ~ j sa:ls8 in 156 gardens where 300 disease affec­

ted pal~s were u ; roct e d and burnt in 1979 showed that 90~ of 

the gardens remai~8d free of disease in 1982 indicating thereby 

the effectivencss in eliminating the foci of infection by the 

systc~atic eradication programme. 

Since the disease affected palms respond well to mana­

gement practices, it is possible to live with the disease 

if proper care and management are given to these palms. The 

rece nt research results conducted have shown that regular 

•.• 6/­
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recycli~g o~ orgRnic ~~tter by wcy of mixe d fQ~~in~ incre­

aso~ the y~e11 by 26.1 per cent. Crowing in ~c~c ~o \·G ~ite 

l~iep:·~,. ar\t foot yar~ nne} j'DH'. and ~~'lj_ xell cl"o :;~) inr.~ "i\t _;.t~1 c[',ca(J L.poj 

glpo rasulte1 in the increased yield nne inco~c, besi(3c3 

llJ~r 0ving the soil fertility. The D x T hybrid under good 

ma:'ii', !£e!'!ent ('o ?1 tjjtion L1a(; resul ted In t.h) i!lcre, . f:"~C1 y:i. 0. 1.cls 

and inco~c ~hen cO~Jared to t~e lacel ~cr. The ~is0n~e in­

cidence ~ns ~lsc co~;parativcly low in D x T. A detailed 

rrogrR~sc of screening cultivars with em~hasis cn yield and 

(~i~ c~~~ -~cl·q·anC0/~()'~1~~·1on l'S l'~ ~rog-Dss u'l~~r.: .•', .'i \:. (. ,_" ,' .•. '(;~: • t,.,,,::,. •.. '. ' l..' ~_\'. ' {::,;. ,_, , '; _ ;.1 ::.,' _ ..:.'. ~ .., ' ~ \ .11":; better 

:~~. ~-t r~. ~. r.'~ ::' n~ i.;; ';-: ',l: ~:.~ :_; .', :t"' v 0 t (~d i ~t t) d i ~::; e a e e n 

J,' l 'I,;",~ ,: : :.:'-;-: of ti::::3 prescnt level of u:t1~le1... ::tnnd~. 'lg, t!lP 

follr,wing lines pi inv8stigati0ns are ne~CSSQry for i.ackling 

the root (wilt) Cisense: 

1. 	 Isolation, cul~ ~re anJ cb~rccterls~tion of ~y0Gplas ~a 

p(~thog'2n 

2. 	 T~a'lSmjs8ion o~ th0 rliseasc t hr ough biolo~icRl a;cnts ard 

(~~:~ nction of the r)'~·J t!~·J :;:/~~-~ ::'n. tll(;j3." t~. 3~~;u es 1~ 5 i11,g ·s~ec-

tron mic:;:'oscope 

~ 	 S+U,'lV '"'f tl~", h~o"orrv "1 ' ,;1 '(":"""1'J"'l'CS O·~ J.l-,~ "; " " o"t vr·,..·tr·n{ o"/. v '-"' •. :) ,, ' 1~ .; A. ,,- .... ~~~ ~. c . . , -.. /..L ..1 - ...... I ~ . ... ....J:.. L .".:"' : __ :.~.~ ...... \., __ ~'-- .Ji .,..:' J 

4. 	Devisin~ 8e~olo[i~al an~ ot~er biorhe~ic~ l methods to 

radl) id~~! G.CT. (;C' t t >e pa'U~os(~n :f'. t ;~~) pl.3n~ 

7' C) 	 C11 ·3~.:ot:~e·r0T'~J tbl",. ·,i .. i g ~! e.ntt1'i ()ti'C' s 

6. 	'::0nt.a~r,i.']G: the f":i.3;;i"'.se ':~lr':)Ugb eradication 0): :i:'!:'<'c;~ ted 

i:<:~ ins 

7. 	Ma71age.~ent o:f the disease 

8. 	FiC)ld evaluation of coconut germrlasm forresist.<".n~p./ 

tolerance 

.r.o ,/. ­
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