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E The health and vigour of a plant are conditioned
Bnainly by the distribution and activity of roots. Be-
Bause of the difficulties involved in studying roots,
tmuch less is known about their growth behaviour
ghan has been learned about shoot growth. The root
system is of great physiolo%ical- importance for it is
%e isture and salt absorbing region of most green
#nts and at the same time acts as an anchorage
A the plant. In a perennial erop like coconut—
eing one of the most important €cONOMIC Species of
palms—which yields throughout the year, a general
Enowledge of the root distribittion, the location where
‘maximum active roots occur and suitable zone for
fertilizer application is of paramount importance.

NATURE OF THE ROOT SYSTEM

& palin which js a.menocot. possesses an
: system. peglwns  numerpus fairly

ase - called.the pale. These £opis A%
nown as the main roots and ‘they. start from gl sides
Bof the bole. The number of main roots vary from
kiree to tree and also from tract to tract. An adult
fcoconut palm normally possesses 4,000 to 7,000 roots
fon the West Coast of India. It is reported that a palm
Bt CPCRI, RS, Kayamkulam has produced as many
% 11,360 main roots, The main roots spread hori-
Eontally as well as vertically. They may spread very
¥lose to the surface or may go deeper into soil where
bwater-table is very low. The main roots give rise' to
Beveral lateral branches, which subsequently branch
Bnd rebranch. These are the rootlets; which are
hopularly known as’ the feeding roots. These roots
oncentrate around the bole and help in the absorp-
jon of nutrients. Numerous small whitish pointed
Butgrowths developing from the main roots as well
ks rootlets are called respiratory roots. These facilitate
Bfficient gaseous exchange in roots. Because of their
fverforated surface these roots endable the atmospheric
Bir to reach the growing tips of roots immersed in
hvater or marshy places deprived of adequate aera-
on.

¢ Normally coconut palms do mot produce roois
labove the bole region. But in cases when they be-
me old or grow under partial water logged condi-
Brions produce roots above the normal root producing
region at the base of the stem in order to protect
tself. These are known as the aerial roots. ‘
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Growr Rate anp LonciviTy

- The production of the main roots continue almost
fifl the death of the tree. Owing to age the older

ts die away and are re{)laced by new ones. The
rate of growth of individual roots slows down beyond
Fthe third or fourth metre of their length in the hori-
$zontally spreading roots. This is evidenced from the
Eabsence of longer lengths of white tender portions
‘beyond this length.

’

In well drained sandy seils, the tall:xariety-of coco-
nut lives upto 80 years or more. The roots at the
lowermost regions of the bole are expected .to be as
old as the tree itself. This shows that the roots live
for a very long time, even more than 50 years under
suitable conditions. While most of the main roots
are 'capable of living for over 20 years, ‘the réotlets
are ‘short livéd, a majority of the thinner ones dying
‘every year duting the dry summer months. e

~ The root tip shi¢lded by the ‘root ‘cap “is the acti-
‘vely growing region and behind this for a short
dftance is the absorbing region. There ar¢ no root
haifs. The absorbing surface of a single ‘main roct
will equal that of a large number of rootiets put to-
gether. In a young growing main root a minimum of
5..cm length of absorbing, region is available. On an
average, a. single main root was observed ‘to absorb
and, pump up about 2cc of water in 24 hrs:. The cut
end: of a root has much greater power .of -sueking.
Alt:w?s observed that the cut end of fully mature fune-
‘giionmg root absorbs as much . as 400 ml of water per
day... . o e e Lo el R R
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- The actual range and spread of the roots depend
on the variety of the palm and on the nature and
drainage of the soil. In a sandy soil the range is
greater than in a heavy sbil and the roots will*not
easily penctrate a compact stony sub-soil. The spread
of .roots in 1/4 sector of a 40 year old healthy palm
growing in well drained sandy:soil was studied im de-
tail at Kayamkulam.-It was observed that about 509,
of the roots of this middle aged tree penetrate deeper
than 3 metre into the soil and about 387, have gone
into the permanent water-table ie., 5 m to 5.5 m.
The surface feeders were concentrated within the first
1.5 m layer of the soil.

t

Studies conducted at CPCRI, Kasaragod to deter-
~mine the region where. the .maximum concentration
of fanctioning roets occur, showed. that over 829, of
the roots of the palm in the regularly cultivated and
manured plot was found in the 31 to 120 cm depth
and only 8-79, of the roots went below 120 cm. Re-
garding the lateral spread of the roots 749, of the
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roots emerging from the bole did.not extend beyond -

2 metres. 1t is also reported that regular cultivation
and manuring had induced root production and that
the surfacé rooting of -¢oconut had been considerably
reduced by the regular cultural opérations.
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Facrors LEADING TO RoOT DEVELOPMENT

The manner in which root system develops depends
both on its hereditary potentialities and on certain

_ environmental factors. While the hereditary potentia-

lities are important in the development of the root

‘#Scjentists-S1, Central Plantation Crops Research Institute, Regional Station, Kayamgulam, Kerala,
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system, the environment is also cqually important.-

Included in the .environment are soil charactensucs.,‘

such as texture, structure, depth, the amdunt of avail-" -
able water, the kind and concentration of solutes,
pH, aeration and competition with the roots of other

plants. Factors affecting the top of the plant such as
grazing, cutting,-defoliation by disease or insects and -

shading will also affect root development through
their effects upon processes carried -on in the. top.
Although it is seldom practical to modify the aerial
environment of a coconut, the root environment can
be modified by cultlvauon, fertxhzanon irrigation and

dramage

Besides the obvious forms of compctmon for water
and minerals there is another phase of root inter-
action that often is important. Some instances of in-
jurious effects of grass and weeds on tree growth are
attributed to depletion of nitrates or of oxygen
or to production of excessive amounts of Co, in the
soil. One reason why tree seedlings do not thrive in
‘the dense sod of the prairies is because decomposition
of organic matter and respiration of the grass roots
?roduce a concentration of Co, too high for satis-

actory growth of tree roots.

Every one is familiar with' the yellowing of leaves
reduction 'in growth and’ eventual death of coconut
palms when the soil in which they grow is over-
saturated with water. This occurs because of injury
to or death of the root system. This injury or death
is caused by lack of oxygen and possibly by accumula-
tion of Co, rather than by the direct effects of water.
Loose soil, good areation and sufficient moisture are
the im -facters which promote better root
growth in coconut. Soil 1 ment designed to pro-

vide these conditions to the pa}ms will ensure proper
root development '

FER’HLIZER APPLICAI‘ION IN RELATON T() ACTIVE ROOT
.. -ZONE

In India feruhzers> are generally placed in circular
basms of radius 1.20 to 1.80 m round xhe palm This
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mity_to the zone of highest root actlvxty woul

root " surface is highest are therefore essential Pprex
qmsiies" o the rat;gnal use of feruhzel‘s.b Y

~practice is supported by-the- observation that large’

= nurgbess :of roetles which: abserb - pl.aﬁ( +food are:

~ congentrated. -around : the - boIe upte ‘a a distance of

almost 1.20 to l 80 m.
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It 1si

é;iérted from Sri Lanka that the surface

“application of fertilizers in the entire area round the

palm upto a distance of about 1.65 m from the bole
1s the most economical and efficient method of fertili-
zer placement. Placemeént of fertilizers in close dP OXi-

help
maximise fertilizer uptake by the plax » A knowlédge
of the distribution of active roots in’ the ‘wil and the
location of the region where the density of absorbing;

1sotopg:/
technique to determine. the-efficiency of fertilizer utl:

f.ailka usmg radio

lization by coconut:j +he. &c:ency
is greater when placed 10%6m
face. The efficiency of uptake o
at a lateral distance of 50 cm and it decrease

increase in radial distance, it being negligible beyon :

2 metres. This indicates that the root activity is many~
times more within a radius of 2 metre and a depth of.

10 to 40 cm. The activity of the roots is directly pro-
portional to the number of functioning roots in- the
location. These studies confirm the present finding
that a large proportion of the-roots are confined with-
in a radius of 2 metre and depth of 90 om.

Root system is 1mp0rtant not only ‘a8 abserbmg
organs, but also in preventing erosion, The roots of
the coconut palm serve as good soil binder and help
to reduce the evil effects of erosion. The root is mot

tory growth and reproduction and even the very

survival of Plants depend on the two parts being in .

‘the slave of the shoot but an equal partner. Satisfac-

harmony with-each other in the common interest oi}

the plant as a whole.

Coconut leaves soaked in saline water prior tv
actzon of wmd rain: and sun better than the unsoaked in sweet water.
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When coconut leaves grow old. and shed, they leave behind rough pitted scars en- .
counting these scars, the age of the palm can be approxi-

“circling the whole stem and

plaiting withstand the combmed

- mately determined, 12 to 14 successwg scars bemg estimated to correspond to a year of

» ”"'Vgrowth of the palm. ,
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