 )THE TAPERING DISEASE OF
| COCONUTS—II

By +. C. COOKE, W. R. N. NATHANAEL _{’\ND D. V. LIYANAGE

r E have to confirm the observarions made by previous writers, that what would appear
. to be the same disease is being described under different names in various parts
= of the world. Since the publication of the introducrory paper on this subject by F. C.
’ Cooke in the previous number of this Quarterly, an article entitled ** The*Wilt. {Root
Disease) Disease of Coconuts ™' by K. P. V. Menon and U. K. Nair ‘has.appeared in the
: Indian Coconye Journal, Vgi HI., No. 1, OctobersDecember, 1949. Wit :
.. The symptoms of the Wilt Disease in Travancore, as described by these wrirers, i, -
Q“‘ corresponds almost exactly with those of rhe so-called quick-tape:éng disease of ‘Cejfrlon'.' :
They state that the disease was first recorded in that country about 75 years ago, that it ¥ °
spreads outwards ** from more than one independant focus of infecrion and has sffice been ¥

spreading steadily” and that roday the annual loss due to this cocdnuc disease in Travancore -
~ i6 said to exce®d Rs. 10,000,000, ¢ ﬁ’:-,_ o kS
E I The tendericy has hitherro been to continue to regard, thi§ pdfcicular type of
: wilt as being due to some infectious plant discase, even though, after very rfa
patient investigation, no evidence whatever has been forthcoming to support,

g

On ‘the contrary, these two investigators now describe five different experiemnts, Lo
: unsmccessful, to infect healthy tissue and induce the disease artificially, both in young %
seedlings and in Jmature palms. © Then there is the facr that repeated exarhinations of
the roots, leaves and butt-ends of tapering palms in Ceylon have in no.sirigle tigrance
revealed other than secondary infections by organisms whieh are only ro'be found on tissue,
after it is already dead or decaying. Furthermorg, the systematic recording and plotgig -,
of the progtess of the digease on an dffected plantation here in Ceylon has,definitely shoy
that the disease does not SWcid'Gﬁdes 1n zones from cencres of nfection, as is
supposed, and that the disease is thetefore not.a contagious ofie. It is submitted, therefo
that the wilting of goconut ?alms associated wirth qﬁﬁftapering can nog be qgnskdq% :
bciﬂg deﬁnﬁ?@ly not due to some obscure Plant disease, such asan ultra=microscopic ¥it
" The Wild Disease in Travancbte, as mainrained by the present workers,”is said to hay
- no relation 0 the age of the coconuc palm, since the disease has been noticed on trees of all
‘ages, the best and most vigbrous palns, usually being the first to déy_t;l@,‘discug symtoms’ g
o poimilarly differenites in the nature of the soil are said to have no effect ovthe incidencg of et
: “the disease, sinee it has been found to infect palms growing inygll kinds of soil. -These
_observations are in entire conformigy with what has been recorded by ugabout the Tapering -
‘Disease of Coconuts in Ceylon. The symproms as they a‘iéct the root system of the diseased
palms too appear to be similar. . ' . 2

At the conclusion of the article by Menon anrf,fNair, the general statement is madc‘ ”
that pathological symptems gxhibited by manv plants have been attributed to the -
deficiency or lack of one or more of the major or rainor elgmen.s ;n the soil, and conseq!%q; -
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defective metabolism.  The writers record that the soils from df;tas_ed areas were generally
found to be deficient in the major elements of nuerition and thae chere was a_ marked
dehciency of potash - This1s true also i Ceylon. nevertheless there are areas where individual
palms, bearing as Many s 100 nuts or more per palm, on soils which has been regﬁiarly
manured with N P K. fertilisers will saddenly commence to develop the symproms of
tapering, leading to premacure death, and that additional application of N.P.K. ferrilisers
will ot cure the * disease ™" when it occurs under these conditions.

The mvestivations now beng carried ow v the Coconur Research Scheme are accord-
wgly based on the assumprion that tapertny s not 3 communicable disease, but is due
etther to lack of plant foed or due to the unsarisfactory converston of nutritive matter 1ato
living plant tissue, 1o, faulty metabolism '

x
2

Tapering may be gradual and may develop over many years, or it may be sudden, of
enly four or five years' duration. prior to the death of the eﬁn Tt ts necessary to make
this distinction because although rhe basic cause may be the same, viz. malnutrition, it is”
quick-tapering which is generally described as tapertity disease i

§
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Slow Tapering ' ¥

- 1s due to three main catfses = & LY
E

RED ﬁf’f)longcd neglect of palins growing under unfavourable conditions
@) falure to open-up and drain low-lving soils ;

5

137 sotl-hardening or compacting,

2 ®
Negleet - These untavourable conditions may be cabooky soils fropn which most of -
- the tegrile rop spil has been remoyed by sheer crasion or a shallow top soil with an impene-
: “trable subsoil, such as 1ronstone, coral, conglomerate, brick clay. or reck. “On such: soils,
' _tﬁg%p:t_lms generally show early promise,.but after 10 years, they begin ro decline in yield
onJecgunr of malnutrition caused by the “restricted reot systern and . the “cumulative

expendicure?  As the soil in time becomes pmgreséwely more exhausted and with increasing
gneglect remains impovertshed.s rh'}ﬁ“rth“’f the palm «diminihes, crgps decline, and the
ses. A rraee of toral neglect may ultinmately bereached

i6f1 4tio of nurs to copra inc 3
‘hen. the property becomes completely snproductive,gand the palms suffet’ premartire
semlity and death on au extensive scale ® i ,
<+ Experiments which bavc been ca*.1ed on over a loky petioq‘d?‘}'ear§ by the Soil Chenjgsr, ,
Dr.:M. L. M. Salgado, have shoy n conclusively that such soils can gengifaliy be reconsti-,
- tuted economically and profirably by a combination of the application of N.P.K. fertilisers -
with cattle manuring, the gsteraatic burial of husk, agd the provision of contour drains
1o stop erosion and removal of top sotl. If thes is dore a crop of 2,500 nuts per acre can
¢ generally be obrained. [See C.R.S. leaflet No. 12,

Water-logaing. —Here the state of malnucririon of the coconuc palms is due to 2’ combina-
tion of poor soil acration, inadequate movement of soil mosture, the réstriction of root-

£y
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lack of plant food. In consequence there is a »cry naturdl inclination to tetrench on estare

development by the high wate. table and root-damage by rotting.  The result is chat alchough -

mast low-lying souls are inieially rich ip plant nutrients, the plant is gradually starved. In
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voo ltag considered thac slow or gradual raPering. which is very common indeed in Ceylo . .
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such condlrwns lhe correction ot the desease 1s a problem of drainage and of tmprovement
i sotl rexoure by the burial of husk and the resular ipcorperation of gres, and gresn mannees.
cnee establishied, ever be refifled wirh husks.

On no account must a sestenr o dranes,

corr dust o plant erash as the abjeet of these drasas s 1o e e

the water-table.  See C RS Leatler Mo 3

Soil b, rr:z’;fu'no

eveess warer and so lower

A packed-up condirion of the sorl can alse produce symptoms of taperny
and lor much [in same baswe reasans as those given above,

This can occur, in a l\mvy

clay soil « {mmg‘ a drought : where a sol s comps acted owtny to trampling and pressure For

where the soil has [}c,vn cernentdd oo a wobd mass by rerneazes

Evervene of the palms in (he muarkee place ot Dankorawa s roday in some sm%c ol
‘1}‘tlmg and several bave dlreide d fied, m!u'uh arwnaliv they were all as healthy as those

m the bmdt.na mmmedunely adjorming

The root system of a coconut palm.

routg in a vice-like grip.. E

- The earth sets like concrete and holds the major

" brick L]J) becomes rock-hard and "

fie Joose sandy surfdce of the tloor of the market

t» tech i carcle manure, urine and
Jecaving  yegetable  marcer, bt
mmediarely below thas the gmund
15 hard, ‘compact and nnpervious,
due o zconstant rrampling and
pressure. “There s no sl aerarion

ﬂnﬁi nYs moveiment Uf‘ l‘atﬂ “attl
downwardt to the roots : {nstead
successive accumulation of storm-
water cury away the 10"):;(’ rich top -
sand by sheer croston. A sinularly

pac ked aup  condition of the soil
with cimular etfects on the palms

-

accurs gf harvested nuts agg. Sl?axked .

m the same N}J i fOI ‘s(‘\"t’af ‘trlf‘!

The palms 1n the brick- hefds i

©at TUPPHW‘] l‘(had ]unctwn Jl'sO are

tapering becauss of rhe imperme- |
able dav' in  which they are,
guwn o and because of the«‘
sive Toot damage which mus
during a long drought whedasche

shrinks and cracks.

Taprmw and  Termites, -The
destructive pot.s:lu]mc-, of white
Aants an“[ the .|\[dm with which
they attack woody tsue are uni}
oo well-known, [t is-not so
generally appreciated char soils can
be PI‘Dfollﬂdl} modified from their
origina?  condition ind thar a
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G iiving" soil can be converted inro an ‘err, hard, impervius, zggregate by wide-
spread termite actiyiey,

On very neglected propertics, it is a common stght to find weak and tapering palms
n assoctarion with anc-hills. Under such conditions, the termites can operate for years
undisturbed and che presence of tree-stumps, dead logs<and leaf butt-ends stimulate their -
activity.  Théy can so muluiply their colonies thar the anc-hills may ultimarely be counted
il%undred.s. but the condition of the-dand is even worse than it appears as the majority
oFthe termitaries are below ground-level and tnvisible, and the soil is Just one hard, cemented,
compact mass, riddled wich galleries, ke

¢ 4 This is the same soil condition so unfavourable for coconuts which has just previously
been described : the posicjor;g, however, aggravated because the termites tefidto build their
hard conical nests in the rot systems of individual palms. The earth sets li ¢ conerete

.and holds the major roots in a vice-like grip ; the hair-liké subsidiary goots are gradually

. Killed and the palim commences ro taper through progressive starvation. Ultimate%y this

slow-tapering will result in the death of the planr, | 7
s B . qmck-'l'apermgl a
The simple cxplanigi_oq of slow-tapering, as being due tq. slow starvation, cannot be.
= used ta explain the quick-tapering. of ‘high-yielding palms which may occur on coconut
estates wish an annual yield of as much as 6,000 nuts peracre per annum-and where a

i

é-adis i dmd ‘ﬁayiné” palm and a hcaiféi, higﬁ-y{elding %Bajim are g:sually to Ee found

f"_‘ﬁtanding_:sidcnby-sidt. _ - Wi ) _
" Even so, it i possible that quick-tapering may still be a manifestation of malnutrition, |
bur, in this case, the starvation of the plant ‘may be due to the unsatisfactory conversion -
af the ;ﬁilablc planc foods inco living plang tissue.” The following causes for chis are
. v E »

o+ (1) The prolonged use of improperly-balanced or incopatible fertiliser mixcures, @@g
 {2) Lack of certain “essential., minor or trace elements in the soil, or their non<
2 gavailabiliy, gy 5o A __ L
Fertibiser Mi%tures. 1t is the view of some coconut growers, that the lo%;:ontinmd 3
use of artificial fertilisers exhause a coconut palm, and that on the cessation of such
hma:i‘i;rin&f{thc‘pafh:_s will suffer a severe ser-back. . i i ' -

.. “The continued use of N.P.K. fercilisers in a standard and fixed ratio, under all

_conditibg,s assumes three things 1 B %
Y ARG Fereii X or o =
2 / <hat each'fertiliser elemént is raken up ac the same rate ;

&

)

0

there is no residual surplus of any fertiliser element, leading to a mounting
. _mudla;icn_gﬁ%gq’ﬁne : ) i ;= ’ :
(3) that wi ‘s-iy—diﬂ'e:énf soils have th- same amounts of available pfam: nutrients
already Foresent in the soil. - :
Thescapacity of a
that were originally high
balanced supply.=Thus
for 7“?5*?;%3?@;?"0: mgre, may

i

il to supply nugrie:‘:cs may change aver,a pcrwd of years, Soils

" productive may in time need additional ‘nutrients to providea -
lizenpractice on the same piece of land, ctiltivaced with coconuts,
&Eﬁvision from time to time to m~ “hanging cogditions.
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For practical manuring, 1t s important to know how far the eflect of one plant nutrient

* depends on che presence or absence of anocher, and to what extent a cumularive excess

ol a major nutrient may aftecr plant growtls adversely and so perhaps induce tapering

Unfortungeely too few expertments have been cacried out by soul experts o answer these

difficulr and nvolved questions wich any precisien.

The problgn of coconut manuri ng has been systemauically mvestigated at the Ceconue

& Research Scheme by che Soil Chemist in modern feld expertiments over a long petiod of
years. These experimencs are specifically designed ro disentangle the main effecrs of

nitrogen, phosphorous and potash when they are applied to palms at different levels (i.e”

y none, sigle and double doses) and decermine the effects of rheir murual inceraction on

yields and on the condition of the palms.

&
At the same timie, studies have been made of the changes occurring in the soil, due to

r_;_;e accumulations of individual plant nutrients over a long period of years. I this éihnec-
tion, an exhaustive study has been made of che phosphate reserves of the spil and the
extent to which such reserves are available to the palm. Prcliminary work has also been .

soils and 1o ascertain the fate of the potash, applied as manure. k

carried our to derermine the degree of availabilicy of potash in various types of coconut

" of

bafanced manuring. It is not only a question of whether manure is being wasted but whethe
the surplus as it accumulates may have an increasingly delecerious effect, even as, 100 mu

. " Co = . 2 . b it
meat, rice or toddy may have an adverse effect ol human fietabolism. v

g

This 1s all pare and parcel of the }:;cblem of the ?%rre&*ﬁf’onbrﬁic doag for con:*éctl}r?:-:f’

In this connection, definire and convincing data has already been obrained regarding 3

J;»criod of years. -

complex and difficult to elucidare, :
, . _ gk
Minor and Trace Elements
From the soil, plancs take yp reLg}:ivi!y large quantities of ndtrogen; phosphm; Y
potassium, sulphur; calcium, magnesidm and in some “cases sodium.« Efezﬁents:'ax_‘gg
required from the soil in trace amounts ; these include boron, iron, manganese, “zihc,
© copper, cobale, and molybdenum. Such minor or trace ¢ ements; though only cakentip i

local defictendy of any one of them, after many years of mono-citltivarion with cocends,
might well provide the explanation of quick-tapering disease on goils, otherwise well
supplied with. major planc foods, % S

The case of the Hawaiian pincapple industry is an importan example. The rich
voleanic soils there were deficient in available iron, and the disccw'iy _that_pﬁ'!capples need
as quite unsuitable. Zinc and copper have also now to be applied in trace amoungs:
exhausted lands which have been repeatedi - planted with pineapples for over fogp

i

{“W"""‘---_«..

the dejeterious and depressing effect of an excess of nitrogen, repeatedly applied over a:

Such work is all long-range and never-ending, and the chemistry of the subié& is

a trace of iron, made 1#possible to grow pineapples on lands which were previously rcg‘af?ﬁ :
to

exceedingly small_amounts, may be absolutely essencial for healthy plane growth and a

w
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aesrbonat g Shared Thos Den JJon b g somsmng gy opseiiig §o »\}\?‘-“(Jt;. Fis b
iraves of Foron,

I the prestens sencde, vens big by i Hilng, e Youlls ealtts don S et dlar a o caised
delicienay of Ii!’glt\.i{{l imzh{ beothe cane ol ucketaperimg disease i',:\'}n'rnm*l'\ru
have been started and after enly fowr monthe, some naprosement 1n the foluge of Ay
pabms, now under trearreent, v part o Tes cor e o decrde whether the vesalos off

|
i

!] s }n]nm'mn CXPOTINCRLs T \niimrnzir Jdetinge and concdustve o qustilya full sode

rial, using the system ol rephicacad an frandennsed plors
Meamwhile simple expernnents o Jovermure whecher it iy be seme Jeficienetes n|7
v elements bn ok Cosil aly Bare ales heen parnared. N prede of eviansted sandy,

coconur Land, on which mature coconuts were nag domg well, was selected tur these trials,

and maize. a gquick-growing mdiator planc. v planted thereon,

There were, iy all, ciahit ciseryagon plats wmaer thas coop and the secdbings were treated,

orce a fortnight with 1 per venes solureans of the sabs of boron, manganese, copper,

codiem, cobalt and ron, vy additen e oa nermnal N PR miveure. There were also tao
1
1

P

other plots, oue with NPk vlone and one with o added chemacals.

TYPICAL CORN COBS FROM OBSERVATION PLOTS

., M.P.K. Boron

2, NLVPOR. Manganese
3. MN.P.K. only

4, Control

3 1 %
Such soil may be adenuedly far from uniorm in fFeradity, but the resules were sulli-
CI'\H[;\.' mlli_iili Ti"i‘r.‘ worrh Bk Im\‘_‘ more ol (ldillri‘ AR manze CLar an easy \'\'\!,'\ o
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“grow without heavy manuring. Tue weighe of séed obaained from these indiyidual plots, |
was as follows :

N.P.K. + boron .. .. [,.203 grins. N.PK. - Manganese .. 1,185 gtmss

N.P.K. - cgpper 877 N.P.K. - Sodium .. 560 .,

Control (mil) 342 N.P.K. only V337 g s %
N.P.K. ~cobalr 4 134 N.PK. rirox? L B 190 . o £

g £ 1 — manganese plots produced the largest number af fall-sized cops and the
ssmallest number of undeveloped seedless cobs. Differences were.also aﬁparmt w vegetative
~growth ; plancs treated with boron, manganese and copper showed profuse growth and,
grew to the gréatest height, and therr Jeaves wvezg longer, broader and jujcier than rhe

others, . o
;‘sy

#
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These resuIrs. although not conclusive, justify a full-scalg tual*‘flsmg the sysfcm of
randomised plots to correct for differences m individual plot ferrility and thls has since
been started. In addition, it has now been decided tdcarry out empirical trials on individual .
tapﬂ:mg—p 1s with solutions of these trace elements, used smglv and in vanoﬁs,combma-'

- tions, and {f these show promising resulrs systcmattc trials on large areas of coconuts  wil =
be initiated. e = m -

. % - , - by e ;@g
: I is neceqeary to point.out thar trace, clcmcnrs are only required in trace amounts an%
that the apphcanon of excessive amounts can do great éE.an'mga: tQ, Blants hgy must,
thnrcfoﬁ Be used with caution. {or those interested in carrying out experiments Fof
themsclvcs, a § to 1 per cent. tion in water is used once a month, and the_ rate of *
apphcanon should lie berween 5—20 lbs. of chemical per acre per annum, whith must
not be exceeded. : -

i% *
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Conclusion e e
T%fconclusmn has been reached that tbe tapering udlscase of coconu:s 1s not

- due to an ectious orgamsm or v1rus.

# 1.

2. Sld utapermg which is not ﬁuc rapermg' disease, is dite 0] plant ma.lnuml:mn, '
caused by one of several pov.ssnble causes, . ‘ L
i

3. Qulck-tapctmg is probably due to the unsatisfactory cenversion 1 of available |
foods into §v1ng plant tissues. . SR

4. The solution of th;s obscure problem is not ro be foun& in some SImp[catorrectmn -
‘of current agricultural practice, otherwise the answer would have been fourd S?ang agg .

-

5. There is the powblhty that sodium and magncsnum clements present in seaswater,
} may be lacking as major plant foods. ¥

6. THere is another posstbility, which is also bemg examgir ined, that the tract element, % &*
boron, a deﬁmemy of which affects the gmwth of*—w tissue, rn:iy provxdc the answer.






