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APPLICATION OF NU

CLEAR TECHNIQUES

_IN THE STUDIES OF ROOT (WILT) DISEASE
AND NUTRITIONAL PROBLEMS OF COCONUTS

P. K. Ray*
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Recent advances in agricultural ~preduction’ arc
based on efficient management of soil, water and
fertilizer resources, evolution of hybrids, plant-pro-
tection and disease control measures using improved
technology. Nuclear techniques have been made use
of as important tools in conducting such studies.

. The nuclear methods are always rapid, accurate and
sensitive and their application in agriculture forms’
probably the most significant. peaceful .use of atomic. -

energy.

Root (wilt) disease, étiology of which is still un-
knowrt: is: the most serious malady of coconut in
Kerala, It has been’ fotind to occur in all soil types
urder varying ecological conditions from " foot hills
to coastal sands. The disease is' spreading

in root (wilt) diseased’ ‘palms gradually decreases an

finally the affected palms become unproductive, The
annual loss due to this disease has been gstimated to
be about 50 crores of rupees, The disease is sus-

, ) \ ing faster i/
safidy ang, satidy’lodm, than ‘in latérite’ sgifs. Yielg,

pected to be the combined effect of pathogen, nutri-
tiohal imbalance and physiclogical disorder. In order
o tackle nusritional problems :on coconut and trace
the physiological and biochemical phenomenon  as-
sociated with nutrient disorder in root (wilt) affect-
ed palms,: radio-tracer studies ‘were inftikted during
the year 1975 at Central Plantation Crops Research
* Institute, Regional Station, Ka’yangulam, {erala. The
studies were‘@onduicted with close colldboration ‘and
financial assistance from Bhabha Atomic Research
Centre, Trombay, Bombay. Isotopes and radiation
téchniques have been used extensively under lahor-
atory and field conditions in root (wilt) affectad

it has-been-observed-that plant injection technique is
superior to soil application method with regard to
absorption efficiency. Among plant-injection techni-
ques, feeding of *p and *Rb through cut-end of
roots (fig. 1) has been found to be most efficient as
compared to growing root-tip, leaf-axil and stem
injection mcthods. It can be considered as an intra-
venous type of injection, Radioactivity in the spindle
(topmost unopened leafy-of a 10 m tall coconut palm
could be detected after 3 hours of feeding the 1s0-
topes through cut-end of roots during dry season
and after 4 hours during rainy season. Next ecfficient
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palms and in the nutritional. problems. of coconut. { -~

Some of the important. achievéments- obtained from
such studigs are briefly reported below: ~—

(i) Plant-injection and soil-placement technique

Applicatien of major fertilizers, ~micronutrients
and certain chemical treatments on coconut through
efficient methods are considered essential for maxi-
mising crop production. Applying nutrients at wrong
time and wrong place may be not only wasteful but

also harmful. Labelled fertilizérs and chemicals are
quite useful in datermining the most ‘efficient me- > © -
thod of application. in xiclat,iqn to feading.vone, dase, .7 1
time of application, placement,, sourcg, of, nytrient
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etc, By using radioattive p.

*Scientist-S2 (Soil Science), Central Plantation Crops Research Institute, Regional Station, Kayangulam, Krishnapuram, Kerala.
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method was found ‘to ‘be the 1éaf:axil application
which is often practised by farmers for the applica-

tion of ash and common salt.. The efficiency of diffe-.

rent soil-placement methods was also tested, Out of

the four soil 'platément  méthods tried,’ 5@&;1@{1&1
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through circulae’ tte  (fig. '2)” showed ki
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in comparison, with hole, basin and strip application
methods. An experiment-was-conducted in a- linmited
scale in the C.P.CR.I. campus in-order to control
root (wilt) disease by chemical treatments; Some root
(wilt) affected palms were treated with ascorbic acid,
phenols and micronutrients alone as well as in com-
bination. with - NPK as basal application. Ascorbic
acid and phenols were fed through cut-root-end in-
jection method and macro and micronutrients were
applied through circular trench method. Ascorbic
acid (Vitamin C) treatment has shown significant
increase in nut yield along with recovery from dise-
ased condition of the palm within 2 years. Fertilizer
and chemical: t#eatments are also followed in the

same way in an elaborate experiment started in the.

year, 1978 at farmers field for the control of root
(wilt) disease. of coconut,

(i) Root activity and soil feeding zones of coconut

Efficiency of fertilizer use will depend upon its
placement in the active root zone. The extent of
root-system and 1ts pattern of distribution are of
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) shiowed ‘maxirijum'’
expérimental period’

comsiderable importance in bringing about cfficient
soil-water-fertilizer management.  Traditional me-
thods of ‘fertil{#ér application are based on’'visual
observation orithe vast T00f system of coconut. Nu:
€lear. tools have ;provided unique methods for traci

agiive, rooL sone of coconuk under the ficld condi-
~tions” and the information Tras been ‘patticularly” uke-
ful-- Forstfcient “application -of fertilizers. - Radfoiso
tepici stiadies ware.carried ‘out; at. GPCRI fCamims;ﬂn
i.$and. soil using phosphorus-32 and subidiym-
he ;r,efiUIt:sé hxa‘vc revealed ‘that the active root
eokonut’is confiied to 0.5 fo- £.2 't F¥&FR

: F —distance and to 'a slanting ‘depth -of: 20 to:30:-cm

sireacliing, upto the top surface of. the goots Place-
Jment of fertilizers for coconut’ to this zone through
‘tHe Ciféulay WeleRh victhod has been approved as
“.. reécommendation to be passed’ on th/farmers; Wikae:is

applicable ! to: phosphorus - and rubidium. equally
-~ holds good, for ther major. putriengs like nitrogen
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ii¥-“Absorption and t¥anslocation studi
(wilt) affected palms

"The disorder in the physiological and biochemical
processes are usual phenomena in diseased palms.
The coconut palm affected with root (wilt) disease
show higher percentage of root decay, flaccidity and
yélowing of leaves. These changes result in the slow
decline of the vegetative and reproductive growth
of the palm. Tt could not be said as yet whether this
disease is due to pathogen or nutritional imbalance
or physiological disorder. Beuble labelling method
has revealed higher concentration of ®p and *Rb
in the leaves of the roet (wilt) affected coconut
palms. From the earlier reports it has been krown
that accumulation of total, reducing and non-reduc-
ing sugars is more in root.{wilt) discased palms as
compared to healthy ones.  Further studics with ®2p
have shown that though ‘nucleic acid—p (perchloric
acid fraction of phosphorus) is more in healthy
pdlim, sugar phosphaté content {trichloroacetic acid-
w p)- is' significantly higher. in dibeased palms, This is
~nraddear vigdication  that .phHosphiatercmetabolism  has
+ siibednidisturbed in diseased: palms.. .
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i Uncontrolled supply of water can be destructive to
man. animals, plants and the 1and. People are gra-
dually realising that water can be a scarce resource
and that steps must be taken to utilize it more effi-
ciently. Controlled irrigation at optimum quantity
and optimum time gives better utilization of fertili-
‘zer——input that can maximise yield and increase in-
come. With the help of radioactive phosphorus and
. rubidium, it has been noticed that efficient and eco-

-modfrical utilization of nutrients are brought out when
.the adult palms are irrigated with 250 litres and
séedlings with 80 litres of ‘water once in 8 days.

(V);Seleé'tivi‘fy of éo’conut;fbr a suitable phosphatic
-~ source

Efficient utilization of soil and fertilizer phosphorus
depends= not ‘only on the characteristics of the soil
and fertifizer phosphorus but also on the character-
istic of the plant growing in the soil. Since phos-
phate is a non-renewable source, it is necessary to
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maximise its utilization and in this work, labelled
radioactive phosphatic fertilizers have. given consi-
derable information. Efficient fertilizer utilization
particularly of phosphorus is possible by preventing
its fixation and following its slow release.” Radio-
jsotopic techmque using tagged phOSphath feztxhzers
bas been successfully used in coconut for such: siu-
Hles In Kerala, most of the soil in which coconut is
grown are acidic in reaction. The 4va11ab1hty of’
phosphorus in acid soil is reduced 4o a.greategsex-:
tent, Different phosphatic fertilizers viz. single su-.
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ammonium dihvdrogen orthophoqahﬂ‘; AR powd&'
form tagged with ®p were applied ihn loathy satﬂ-

--30¢K _phosphate, mtrophosp[ﬁ’ee"ﬁ{a .

conditions. Rock phosphate is found to be superior
to other phosphatic sources for coconut where phos-
phorus-32 is slowly released and is also effective
for utilization for a longer period. Use of powdered
rock “phosphate " @ltraphos)  as suitable source of
phosphorus to coconut has been approved as recom-
mendation to he passﬂ ‘on to farmers.

Critical investigationg ‘are*now underway to know
ascorbic acid-translocation - and metabolism in root
(wxlt) diseased palms usmg tagged materials like ms._s

which are .

and laterite sqil of Kerala under field and pot cultufe  techniquds, .
1 ogsiht .
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e the percen!age of watcr to dry matter in a you?tﬂ éﬁtﬁnut pu’fm’zs murh

more susrcptzble to drought conditions.

greater than in an older” palm, the water requirements of a .yoring palm’ are :
greater than what is warranted by its size.

or thzs reason '\'oung palms are
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