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ABSTRACT

Different methods of plant injection and soil placement techniques
were tried. KH,32PQ, was used in this study which was simultaneously
confirmed by tagged single Superphosphsate fertiliser application. In plant
injection technique, 32P was fed to the palms through growing root tip,
cut end of root, stem injection and leaf axil application; whereas in soil
placement method, the radio-active P was applied to the palms through
basin, circular trenches, strips and holes made around the bole. Plant
injection techmique was efficient and economical than soil application
method. Among plant injection methods, the application of 32P through
cut-end of roots was most efficient and the radioactivity in the palm was
detected after 4 hours of application. On the other hand, the radio-
activity in the palm was detected after 8, 12 and 18 hours of application
through stem, leaf axil and growing root tip, respectively. Out of four
methods of soil application tried, the placement of radioactive P through
holes gave quick recovery. The 32P activity was detected in the palm after
7, 8, 8 and 11 days, respectively, in hole, circular trench, strip and basin
application methods. The 32P absorption was equally efficient in the palms,
receiving irrigation daily and once in a week.

INTRODUCTION

The coconut palm grows under varying soil and climatic

conditions. It removes large quantities of nutrients from the soil,
every year, which causes deficiency of major nutrients in soils.
Since coconut gardens are normally situated in regions of heavy
rainfall, the soils are severely leached and eroded, thus rendering
them poorer in plant nutrient status.- Most of the soils, under
coconut cultivation, have been reported to be generally deficient
in the major nutrients. Owing to advancement of science, natural

fertility of soil is no more a limiting factor. Application of ferti-
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lisers in the proper manner leads to increased profit and reduced
cost of production. - For a perennial tree crop like coconut having
thousands of roots, eﬁicxent feeding of nutrients is a problem.
Appropriate method of apphcauon ‘of fertilisers to coconut is
yet to be standardised, to ensure efficient uptake and utilization.
The traditional field experiments followed for studying such prob-
lems depend ‘mainly on'yield data: Nethsinghe (1966), reported
that due to inevitable time lag between yield response and fertiliser
application and possible interaction with climate particularly rainfall,
it requires a long period of experimentation (at least 6 to 8 years)
and large area of land (atleast 10 to 15 ha) to draw conclusive
results. Even then, the treatment effect may not be reflected on
yield, particularly in inherently rich coil. Also due to population
heterogeneity the response may get masked.

Radio-isotope technique can be employed with advantage in
this contest. It is particularly useful to study the uptake of nutrients
from different soil depths, plant associations and the positional
effect of fertilisers with gredt degrée of certainty (Subbiah and
Wakhalo 1973). - The present investigation is aimed at finding
out efficient methcd of feeding nutrients to the coconut using 32P.

MATERIAL AND METHODS

Two methods viz., plant injection and soil placement metheds

were tried. ' KH332PO,4 was used in this study which was simulta-

neously confirmed by tagged single superphosphate fertiliser
application.

Plant injection techniques

32P was fed to the palms through growing root tip, cut-end
of root, stem injection and leaf axil application. In each method
three adults and three seedlings were selected and to each palm
1 mei KH332PO4 contained in 1/. complete nutrient solution was
applied during summer and rainy seasons. After the treatment,
the samples from spindle, middle, and outer leaves and untreated
roots were taken at 1, 3, 6, 9, 12, 18, 24 hrs. and 3, 15, and 30 days
for counting the radioactivity.

The activity was. applied to the palm through growing root
'tips by exposing the roots, representing four sides of palm and
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inserting each root tip in a narrow mouthed bottle containing
250 ml tagged solution. The mouth of the bottle was plugged with
cotton and the bottles were covered with soil.

Application of 32P to the palms through cut end of root was
performed by exposing healthy brown roots from four sides of
bole and cutting them in water at 50 cm lateral distance. The cut
end was fed with radioactivity by inserting it into narrow mouthed
bottle containing 250 ml tagged solution, as mentioned above.

In leaf axil injection method, all the leaves from the central
whorls of crown were selected. Their axils were cleaned and in
each axil 100 ml radioactive solution was injected.

The stem injection technique was used for applying radio-
activity by hanging an injzction bottle of 1 litre capacity and insert-
ing its prob: into the stem 10 cm inside at an inclination of about
60°. The probe was tightened and the flow of the radioactive solu-
tion was regulated so as to check the overflow of liquid.

Soil Placement Method

The radioactivity was applied to the palms through different
soil placemznt methods viz. basin, circular trenches, strips and
holes made around the base. Three adults and three seedlings
were sclected for testing the efficiency of each method. Five mci KH,
32PQ,, diluted to 3.2 [ to contain 40 ppm P was applied to each
palm. After the application of radioactivity in the soil, it was given
50 to 2501 irrigation water, depending upon the soil moisture
content. Plant samples from spindle, middle and outer leaves and
roots were collected after 1, 3, 5, 7, 9, 11, 15 and 30 days of
application. Methods of placement of radioactivity are mentioned
bzlow:

Basin, 1.2 m diamster, around the bole was made. Soil from
the basin was removed up to root surface depth and the radio-
activity was applied alround the basin.

Two trenches 20 cm wide wére made around the bole at 0.5
and 1.0m distances. The radioactivity was added in the former
and latter trenches at depths of 20 and 40 ¢m, respectively.
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In the strip method, 1.2 m diameter basin around the bole
was divided equally in eight parts and the activity was applied to
only two pairs of strips facing each other. The strip had slanting
depth which started at 5cm and ended at 30 cm at its distal end.

The application of radioactivity, to the palm through holes
made in the soil around the bole in four circles spaced at an interval
of 30 cm was done. In each circle two holes of 10, 30, 50 and70 cm
depths were made. 100 ml radioactivity was poured in each hole.

The efficiency of different methods was judged on the basis
of accumulation of 32P (CPM/g dry matter) in the palms per
unit time till 30 days when equal amount of radioactivity was
applied.

RESULTS AND DISCUSSION

Soil application method

The - results presented in Table 1 revealed that out of the
four methods tried in soil application, the placement of
radioactivity through hole gave quick recovery but it was not as
economical as trench method since CPM/g dry matter was less
than that of trench method throughout the experimental period.
The 32P was detected in the palm after 7 and 8 days of application
in hole and trench methods respectively. In general, broadcasting
and basal application are the prevailing practices for applying
fertilisers to coconut. Ulilisation of fertilisers by coconut applied
to soil depends upon a number of factors: extent of rooting depth
and rooting pattern, root density in various soil zongs, effective
‘contact area between root and soil particles, activity of different
parts of root system and nutrient availability. It was observed
that though radioactivity was detected in both strips and.trench
methods after 8 days of application, 32P accumulation in all palm-
parts in trench method was more throughout the experimental
observation as compared to strip method. Placement of ferti-
lisers in close proximity to the zone of highest root activity would
help to maximise fertiliser uptake by the plant. Quick recovery
through hole method might be due to effective contact of tagged
fertilisers with large number of roots at varying depths and
lateral distances of soil from the hole. Root activity and soil feed-
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ing zones of mango was studied by Bhojappa and Singh (1973)
using 32P and their first trial revealed that maximum root acti-
vity was present at 240 cm lateral distance in 30 cm soil depth and
in the second trial the maximum value was observed at 120 cm
lateral distance and 15 cm depth. . In the present study circular
trench method of fertiliser—application was found to be most
effective and economic in 32P absorption pattern throughout the
experimental period upto 30 days. Based on maximum recovery
of radioactivity in the coconut’ palm through trench method,
it could bz assumed that the active root zone of palms are confined
to 40 cm soil depth and 1.2 m lateral distances. But this is not
adequate and further investigations are being done to determine
the active root zone of coconut palm using 32P and Rubidium—86
as tracers.’

Application of fertilisers and manures in circular basins
with a radius of 1.8 m from the base of the palm and 25 cm depth
has been suggested (Anon 1975). The present study revealed that
application in basin was least efficient. The poor response through
basin method may be due to exceedingly slow movement of phosphor-
us through soil (Roy and Thomas, 1951). Under usualsoil condition,
it is one of least mobile plant nutrients. Phosphorus applied to
soil remains in the upper few cm of the profile unless mechanically
lncorporated to lower depths (Ray, 1975)

Shivarama Shetty, (1977) suggested that P fert1hse1s should
be applied fairly deep in soils, preferably with green manures or
bulky organic manures. Radio-isotope studies on coconut palms
in Sri Lanka revealed highest 32P uptake from placement distance of
0 5mfrom the palm and noticeable drop in uptake from depths below
24 cm (Anon., 1970). It was noted that in ail the methods tried, the
actmty in the palm durmg summer was detected about two days
earlier than that during rainy season, provided the palms were
irrigated after rad10act1v1ty aptlication, This may be due to higher
transplratxon in dry season compared to wet season. By applying
radlo-lsotope, it was also confirmed that the 32P absorption was
equally efficient in palms recewmg irrigation daily and once
m a week. ~

Plant m]ectlon techmque f
From the results’ repox‘ted in Table 2.it is evident that radio-
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activity in the palm was detected after 4, 9, 12 and 18 hours of
application through cut end of root, stem, leaf axil and growing
root tip, respectively. During summer the absorption of radio-
activity was quick and the activity was detected after 3, 6, 9 and
12 hours if application through cut end of roots, steim, leaf axil
and growing root tip injections, respectively. Among plant inject-
tion methods, application of 32P through cut end of roots was
found to be most efficient. Rennie and Halstead, (1965) reported
that the stem injection of 32P in wheat plants moved rapidly and
was fairly evenly distributed in the root system. A radioactive
element is liable to rapid distribution in the plants, if administered
to the stem. In the case of hard stemmed plants, the root and
and leaf axil injections of radioactivity offer unique advantage.

Plant injection technique was efficient and economical than
soil application method for feeding of nutrients to coconut. The
fixation of phosphorus might be the main cause for its low avail-
ability to coconut palms when applied through soils. Tagged
single superphosphate in the form of paste was absorbed through
leaf axil as quickly as liquid form but this was not true in case of
other methods. No variation in the radioactivity absorption period
was recorded in trench method when 3°P was applied in the form
of single superphosphate (powder) and KH,PO, (Liquid). In
other methods similar pattern was not noted.
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