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ABSTRACT

. The rooting pattern of coconut palms growing in tbree sztuat:ons viz,
o .regular cuttnatxon ‘and manuring, regular cultivation alone, and under noglect -
was - studied. It was found that palms: recemng regular  cultivation and
manuring produced the highest number of roots (4016). About 74 per cent -
of the roots produced did not have lateral spread beyond 2 m from the bole.
Regular cultivation reduced root proliferation in the top 30 cm layer of so:l S

»Most of the roots were cqufined to the 31st to 120 cm depth. "

e These findings .are useful in formutatmo agronomic practiccs For' S
" obtaining highest efficiency in the uptake of nutnents, fertilizers shouid be - .
- applied in circular basins having 150 to. 180 cm radius and 15 to 20 cm depth, « .. -
- In'the mterspaces of coconut, mter and mixed crops can be successfally
s grov»n. A ; R

A The coconut pahn has an adventmcus root system typlcal of a monocot
It produces almost throughout its life uniformly thick roots having a‘diameter of 8
. to 10 mm. Thesc are the main roots which branch freely and produce numerous
" hne branch roots of one to two mm in diameter, The branch roots are short.
- lived, Sampson (1923) counted upto 3620 main roots in a 6C-year. old palm. Patel .
(!938) found ‘that a 45-year old palm has 63855 main roots.’ Copeiand (1931) staged”™”
.. that in the Philibpines the number of roots in a middle aged palm, varied  from 4000
“B44¥ 7000, A majority of these roots are confined to a depth of about three to four feet
socording o Patel (Loc. cit). - Menon and Pandalai (1960) reported that the lateral
peread of ‘thé roots depend ‘on the environmental ‘conditions and. that the roots are’ "
strongly disposed 'to kcep to the dxrecnon they start with. o , BN

L

C o These -sfidies maxmy anmed at de«.ermmmg the totai number e? roots

prodae&, ‘the maximum distance individual roots traversed or the depth they perie- .

LA “trated. -But for a more purposeful assessment of the root distribution, a¥ related to-.
?gronmmc practices, it is the location where maxxmum concentratxon of the f‘unctxom P
o roo‘s occur. that is of zmportzmce ’ o i Sl e T

f . With thxs oby-ctxvc, the following study was takcn up

MATERIALS AND \m'mons

SRR T‘hﬁ“ iylots whxch were under an’ ohscryaiot tria

5 Iodm soil- was " selected . for this purpose. THRACTNRSEE ,
~dose of fertilizers.and green leaf applied.in ciggoMINIEIIN 3 iang ‘with the usual culm-,
‘ral operations, viz. ploughing twice a year. In gfot 11" palms were not’ given any -
. fertilizers but were given the cultural operations®as in pfot I The thx:d plot was Icft
negxccted wuh nexther manurmg nor cultural operatxons. IR S

*vaxswn of Agronomy, Central P!anta.xon Crops Resedrch Insntute, Kasara od-4.




I ,P’ - INDIAN JOURNAL OF AGRONOMY . - . Vel XVIIL © -
,..~‘,-_;_;f¢pment'aﬁv'c palms from the middie of cach of these three plots were selec-
ted for the study. A sector one-sixth of the full circle to a’ distance of 3.75and
" “depth of.1.5m: was separated out by excavating the soil from the three sidesof -
*. the sector. The soil was then washed away, taking care to retain the exposed roots
. in position by means of ropes and stakes. -Counts were taken of the mains roots at. . -
. radial distances, viz. near the bole, 1 m, 2m, 3 mand 3.5 m and depths viz, C.3m,
" 0.6m, 0.9 m, 1.2m and 1.5 m. The roots were then cut from the bole and fixed on_ -
~; an.¢xpanded metal frame retaining -the natural position (Fig. 1). - This was repeated
"~ "in the plot II and 1I also (Figs. 2 and 3). = The data coliected are presented in - -
Tables 1, 2 and 3. S - B - A

Table 1—Root distribdt.ion (onéfeixteenﬂa) of a middle aged coconut palmréceiving regular cultivation
S C . and 'manuring = - - S o

. " Distance from - Nearthebole ©  1m - .  2m S 3moc 0 35m
7 waghe bole o . s o e »

- Depth from. - No. of Percen- No, of Percen- - No. of Percen- No. of Percen- No, of Percen- '
su;facc_ . Toots ' -tuge  roots tage roots  tage roots - tage. rools. fage .

S 030em o023 91 4 1.5 3.1 5 .19 5 19
‘3160 cm - 93 . 370 - . 29 115 18 71 9 36 415
680 em 7L 282 .29 1LS 15 59 5 .19 4 15
91120 cm 42 16.7 35139 13 51 10 - 39 6 24
12110 em 22 .87 22 8T 1k 43 9 . 35 4 15
Total 2500 1000 18 - 470 65 260 38 150 23 9.0
Table zfliqot'd&nibuﬁdi (dnéésixteenth) of a middle éged coconut palm recelving regular : ,
R : . 7 .. cultivation alone =~ . SelEmR T :
 Distance rom  Nearthebole  1m - 2m . 3m 35m

the bole

Depth from~  No.of Percen- No. of Percen- No.of Percen- No. of ‘Percen- ‘No. of Per- . .
_surface .- Toots | tage ~ TOOts ' .tage  roots tage  Toots  iage roots cenlage .-

0-30 cma = - 247 129 Ses e 4 2.1 24 2.1 2 LI

. 3166 <m 64 342 29 155 15 80 . .45 2.7 4 721 .
o 6190 cm 46 246 . 26 139 17 .. 9.1 18 -~ 9.6 8 43
S 91-120 em - 38 .- 203 15> . 80 17 91 12 64 1 0.5
o 121-150em. 1500 080 0 28 . 150 6 320 9 48 6 32
" Total - 187 ..100.0 ~ 93 3520 5% . 328 48, 260 21 110

_‘Tabie 3.-'->-‘R‘oot‘ distribution (okle-ﬁxteédth) of a middle aged coconut paim under neglected conditi

- Dista'(\cefr'om Nearthebole  1m .. 2m . 3m S 35m
. thebole > .. .- N Sy ] ‘ s - v

‘Depth from  No. of Percen- No, of Percen- No. of ‘Percen- No. of Percens No.of Per
©.. surface: [ roots  tage - mots  tage  roofs . tage  footy . tage. T00tS  centagy |

v 030em o 21 .. 103 25 e e e o

.. 3160cm 105 ST - 33 - . 55 3 .15 018

6190 cm - 38 - U187 kg 20 a4 20 -3 15

 91-120.em - 26 128 39 6. 30 %1 .05
121-150°cm. 13 64 15 73 . 15 3 15

' 160 16 80 8 . 40

© T Toml 203 1000
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" .roots in the location, these studies con

" the palm in the neglected plot did not extend beyond 2 m from the ‘bole. The data
* also showed that regular cultivation “and manuring had induced increased root pro-

duction and that the surface. rooting

~ the regular cultural operations. . . i

. Similar observatigns

PR Since coconut and arecanut belong to the same fémvilyf(l’almacéae) it is rele- i
., vant to examine the rooting habit of arecanut.. = * . Sk e e N

Bavappa and Mirthy (1961) whilé deséﬁbfng‘"fhé.nibiphold_gy of the root
- af arecanut palm, found that the roots were concentrated within-60 cm to 99 cem .
-+round the base .of palm. Bhat and Leela (1969) reported that 61 to 67 per cent of -

" the roots of arecanut palm were found ; ,
+ fended beyond 100 cm. They also found that 66 to 79 per cent of the roofs were

OOTING PATTERN OF COCONUT
P ‘ RESULTS AND DISCUSSION
, "+ *The study ‘showed that the mean number of roots produced by pal ,
*+7.ing regular’ cultivation and manuring, regular cultivation alone and no cultivation
+.and no manuring were (251% 16) 4016, (187.x:16)2992, and (203 % 16) 3248 respectively-
.- The percentage number of roots found in the top -30 cm layer soil is quite negligible.
" Over 82 per cent of the roots of the palm ‘in the regularly ‘cultivated and- manured
plot was~ found in the 31 to 120 cm depth and only 8.7 per cent of the roots went
. below 120'cm. *Regarding the lateral -spread of the roots 74. per cent of theroots
*  emerging from the bole did not extend beyond 2 metres. It was seen that 68 per cent .
. of the roots of the palm in the cultivation alone plot and 84 per cent of the roots of -

were ‘recorded: in” the root studies carried out at -
. Veppankulam (4non, 1970). - It was found ‘that a great majority of the roots were
- confined to the 16-60 em layer of soil and that the number of roots produced by -

the palm increased with the increase in the level of fertilizers - applied. . . - - e

1ms : receiv-

of coconut ‘had ‘been,confsidmjably reduced by

within a radius of 50.cm and few roots ex- . -

- et within a,’dcpf‘h’qf 50 cm of the surfaoe. S R ‘ : ' ‘::‘}',

_Studies made in Ceylon (Aron. 1969) using radio isotope techmque to deter- -

mine the efficiency of fertilizer utilisation by coconut palms showed that the efficiency
. i§ ‘greater when placed 10 cm or lower ak

3

“:4n radial-distance, it being negligible (6

than- on surface.. The efficiency of uptake of - _".:

. nutrients was, the greatest at a lateral distance of 50 cms and it decreased with increase . -

4 per cent) beyond 2 m. This indicates that the T

oot dctivity is many times more withina radius of 2. m apd a depth of 10 to 45cms. -
The activity of the rcots being [direetly proportional ‘to the number of functioning ' .

e firm the present finding that a. large proportion .
" of the roots are confined within a radius of 2 m and depth of 90 cm. .~~~ 5.

These findings - are of much imporiante in formulating agronomic _practices .~

. obtain the highest efficiency in nutrient

7.5 m, and the root activity of the coconut palm is negligible béyond 2 m over 75 per -
" cent of the land 'is untapped by the coconut roots. . This-opens up vast scope for

applied-in_circular basins having. 1 50

- like fertilizer application and raising inter and mixed crops in coconut plantations. To ...

uptake, the fertilizers and manures. should be
to 180 cm radius and’15 ¢6 20 cm.depth. - As.

the recommended spacing for coconut in the square systemn of planting is 7.5 m by -~ -

®

" growing annual or perennial crops in the interspaces of coconut plantations.
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