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COCONUTS WITH %
SPECIAL REFERENCE

TION*

K. Santhirasegaram

Introduction

Intercropping coconut lands has been a subject of some vigorous dis-
cussion among the planters of Cevlon for some time now, Intercropping
1s an age old practice, Catch eropping among coconut seedlings up to about
the fourth year and later under mature stands is in practice here in Ceylon
and elsewhere in the world. Considerable number of these reports are very
encouraging while others are less s0. Due to the heavy drain on foreign
exchange for the importation of dairy products and other subsidiary food
stuffs, successive governments during the past decade have without exeep-
tion considered the possibilities of utilizing the 1.1 million acres of coconnt |
lands for the purpose of producing these food requirements. |

The Coconut Research Institute has created a Division of Agrostology |
with a view to studying the principles involved in intercropping parti- |
cularly pastures and evolving a system of management for the successful |
production of coconuts and dairy products. This Division started in 1955 i
has carried out some preliminary studies and considerable amount of work
is in progress. We have very mcently included into our programme studies
with other crops also. - :

Most crops can be interplanted with eoconuts, but economie success |
depends on understanding the effect of the intercrop on the coconut and
vice versa. In other words understanding the phenomenon of plant compe-
tition. The intercrop would compete with the coconut for soil moisture
and plant nutrients if any one of them is in supply below the combined de-
mand of the two crops. When such plant competition is operative, it would i
imply that the intercrop is utilizing the environmental factors that would
have been otherwise available to the coconnts. This would then result in
the loss of yield of coconuts.

* A paper read at the seminar on *Tea and Coconnt Industries’ held ot CISIR Andit- g
orium on 16th Feb,, 1906, Thiz Seminnr was organized by the Low Conntry Products :
Arsociation, R
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Soil Moisture Competition

Considering soil moisture competition first, in two experiments at
Lunuwila it has been shown that when the two crops were adequately
manured there was no loss of yield of coconuts due to the presence of
pasture. In another experiment where soil moisture below pastures and
weeds were measured, there was no difference in the pattern of soil
moisture exhaustion,

This is a very impartant finding of wide applicability, i.e., it permits
us to conclude that in all areas where the rainfall is similar to that at Lunu-
wila there would be no competition for soil moisture when a pasture is
grown under coconuts. Lunuwila is just outside the Northern boundaty
of the Wet Zone of Ceylon and receives an annual rainfall of 75 ins. from
both the S-W and N-E monssons.-We may then conclude that in the Wet
Zone a pasture will not adversely affect the yield of coconuts due to soil
moisture competition. (Map). Pasture is a permanent crop.It may not be,
unreasonable to suggest that other permanent or semi-permanent crops
such as cocoa, coffee, plantain, manioc, pineapple, etc. would also grow
with coconuts without causing competition for soil moisture.

Further experimentation in areas with lower rainfall is necessary to
determine the critical rainfall below which soil moisture competition
would be operative inspite of liberal manuring of the two erops.,

Within the Intermediate Zone it is highly unlikely that there would
be any competition for soil moisture during the months April to June
iS-W monsoon) and again from October to December (N-E monsoon),
t is therefore possible for short term crops that grow and mature during
these months to he grown without causing competition for soil moisture.
Buch crops are cereals, pulses snd condiments. Some of these could be
grown during the N-E monsoon only, while others could be grown during
~ both monsoons. In this respect the recent publications of Seneviratne and
i Appadurai on “Field Crops of Ceylon” and Agricola on “A hand book
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for the Ceylon farmer™ are of great value. Success with these short term

crops would depend on the tion of the right variety whose growth
period fits in with the rainfall season of the locality. If the variety planted
takes longer than the length of the season it will be completely dried up
and there will be no yield to harvest. If on the other hand the variety matures
before the end of the rains the produce will be damaged.

This is illustrated for Palugaswewa estate, situated near the Northern
boundary of the Intermediate Zone, where the probability of receiving
one inch of rain for each week separately has been computed. (Fig. 1).
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Fig. L. Probability of receiving 1 inch of rain per week at Palugaswewa Estate.

Using the 509, probability (tentative) as the critical value, it would appear
that the 8-W season commences during the last weck of March and ti-
. nues to the first week in June, with an effective length of season of 11 v&

. Similarly the N-E season commences during the last week of September
i ( and continues to the second week of January with a length of 15 weeks.

In the Dry Zone where effective and reliable rainfall is received o‘:?
du.ring the N-E monsoon intercropping with short term crops is possible
only during that season. a 3

. Thus as far as soil moisture competition is concerned the coconut
 rowing areas coulfl be intercropped according to the rainfall pattern. .

Zone . Dry periods Crop
- Wet Nil Permanent
Intermediate  Feb. and July-Aug.  Short term crops during
> : S-W and N-E b
Dry Feb.-August Short term crops during
N-E only

. The rainfall probability curves typical of the three Zones are shown
in Fig. II. Further details of crops for each Zone are given in the Appendix.
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The growing of trees such as mangoes, Cadju, Citrus, ete. in the Inter-
mediate and Dry Zones is not commented on as no information is available
in their water utilization pattern, particularly subsoil water, in relation
to coconuts.

Nutrient Competition

Next important factor for which intercrops would compete with coco-
nats is plant nutrients such as nitrogen, phosphorus, potassium, etc. When
no additional fertilizer was applied to the fodder (Napier grass) the yield
of eoconuts was reduced from 1173 1bs./ac./year copra to 619 Ib. at Lunu-
wila. But with adequate manuring for the fodder grass the yield of the coco-
nuts was restored to the original level.

Nearly all coconut soils are deficient in N, P and K. This has been
accentuated by the particular method of circular trench manuring adopted
in coconut estates. Whatever the type of intercrop that may be grown,
adequate manuring with at least a mixture of N, P and K is sine qua non for
the proper growth of the intercrop and elimination of nutrient competition.

Competition would be particularly severe for nitrogen and potassium.
In the absence of N and K a pasture of B. miliiformis reduged the yield
of coconuts by 14% in each instance. Both nitrogenous and potassic ferti-
lizers are expensive and any methods evolved to reduce the amount of
these two fertilizers required would add to the efficiency of intercropping
and increase the profits to be derived from it. In this respect it is perti-
nent to point out that in intercropping maximum use should be made
of the group of leguminous plants that fix nitrogen. Such crops are green
gram, black gram, cowpea, ground nut, sun hemp, pasture legumes, etc.
If the right strain of the nodule bacterium is provided, these plants could
even be expected to add nitrogen to the soil.
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Paddygrowing under Coconut
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of potash every two years and the pasture broadcast with 2 cwt. 8. A, and
1 éwt. M.P./ac./year all competitive effects of the pasture for these nutrients
were eliminated. The total amount of sulphate of ammonia applied per
acre per year in this experiment amounted to 320 lhs. In another experi-
ment even when 448 lbs. was applied broadcast there was still 5 and 139,
reduction in yield of coconuts due to B. miliiformis and B. brizantha pasture
respectively competing for nitrogen. It would then appear that placing a
certain amount of the fertilizer round the base of the palms and broad-
casting the rest would eliminate competition resulting in proper growth of
both crops. The efficiency of placement of fertilizer to eliminate competi-
tion could be explained on the basis that in the restricted area round the
base of the palms the amount of the roots of the pasture plants that would
absorb the fertilizer is greatly reduced.

Tentatively it is recommended that coconuts should be manured at
least once a year with the mixture recommended by the C.R.L., in a circle
round the base of the palms, and the pasture manured broadcast at the
beginning of each monsoon with a mixture of 1 cwt. 8.A., § ewt. M.P. and
} ewt. S.P. per acre. In the case of the short term crops the manurial re-
commendations in the two publications already referred to may be consulted
with advantage.

Chillies growipg under Coconut

17




" ;The efficlenoy of fertilizer placesent is best demonstrated where the
- intercrop could be identified as, individusl plants such as coffes, cocos,:

Ehnﬂlp‘. eto. In the onse of these crops further efficienoy conld be attained

y adopting planting patterns, . SR
We may then conclude the above discassion by stating that competi-
tion for soil moisture counld be eliminated by the choice of crop for the
- various rainfall zones. Nt:gient o?mpotiﬁon can be dimin?tedlgy Froper
manuring. Many of the failures of intercropping and loes of yield of coco-
nuts has been mainly due to faulty choice of intercrop and complete lack
- ofmanwring. - .. e :
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L - ‘Effect of Coconut on Intercrop - -
s 7 The'main effect of the coconut on the intercrop would be the reduction
.. of light available for their growth. The resulte of an experiment where
. - ‘plants were grown on either side of & translucent screen erected N-8 and -
- .. thos i to shade during different times of the day are recorded in
" 'Table 1. The greatest reduction was recorded with plants shaded for 2 hrs. -
. around noon. During this period however the shadow cast by coconuts
~+ . iseta minimum and occupy the area around the palms while the rest of the -
- ares is exposed to direet sunlight. =~ . e
' - TABLE I+ : :
_Shade | D.M.yield (gm./plant) |
<8am. | 1
“Wam. . | T4

Noon- " * S 722
>8un Betl Lo : ~ 3.99
. .. Bun set v : 8.21
.- 4pm. ~— Bumset ~ | - 8,73 )
‘- - Dry ‘matter yield- (gm./plaat). of Phaseolus . lathyroides
: .‘,;%bdatdiﬁ'mt-zﬁm of the day. - L S

" . Another factor of impartance is the distribution of soil moisture with -
in a eoconut square during the dry months. The availability of s0il moigture,

- -for the intercrop would be reflected in the mvisture content of the planta. P -
" During August 1965 we sampled plants’ of Guinea grass planted in I ft. AN
7. " - .square under coconuts. The results ardshown in Fig: I11. It will be noticed -~ .~

-+ .that the- percentage of moisture in the.plants increased ‘with their dis.
- tances from the coconut palms reaching a maximpm it th centre of the .. = .
.. ‘square. These two effpcts would result in reduction ‘and ‘voriation-in the " . -
..+ Jiold of the intercrop which are howaver.inherent. It is auggented that satiz- - - - b

.Sun rise
Sﬂn;l‘ise :
"~ Noon
2 pam:

RENENE

<3

+ - factory growth of intercrop could be obtained under new plantings up to. E
" . obout the fourth year and again about 30 years onivirds i slaE_:&nt‘- .
! - 24 ft. apart or more. The moisture effect would not be apparent during ]

. _ Pasture. Pfocl_u'cthti B o
_ It is now necessary to consider some aspeots of pasture produmotion. . -
In the first instance there should be suitable species of grasses and legimes: -
-tliat_rwoul;l;lp: xduce good quantity and quality of feed.-We have at the -~
'+ moniens only two" species of grmiaultable‘for_pagture__derqﬁopmm ; :

- - . . - r
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Pineapples planted in rows under Coconut
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© +in the low e . These two epecies belong to the gemus Brachiaria.
- They are all mat forming types, a oharacter suitable for the high rainfall
~ areas, where they would effectively oheck soil erosion and prevent woed |
. growth, oo to clump forming types. Considerable amount of work
ig in progress at the C.R.I. on the management of B. brizanths and B, milsi-
Jormss pastures. We have found B. miliiformis to be somewhat superior
" to B, brizaniha in the following considerations:— R e

 MOISTURE CONTENT (‘l;wut wt) OF Pmaximum

' ¢

T e

' - - .
L S * T
Onance from pilm () 1

i F%III. Boil moinhlm pattem w:thin a ooconut square : _
0L Bomiliiformia is chooper und dhsier to establish than B. brizanibs. -
. Y 20 7B miliiformis withstands grazing and drought as well aaor éven
0 better then B. brizantha, Aiacbasehadals _,

% 3. . B, miliiformis ismore wmofshadeﬂthau;é,-arm msigg;. o

e T i Tlns is of partwulat -admtag_p‘m‘ider c_oc_so!futs‘-- L
R ) Y

e ey tighe ] 1000 day tight Y

Bm.o .. 269 - 16.3 | 287.0 . 408.7
Bb. .. 11 22 178.5 . 160.8

- Dry matter yield (gm./m*) of B, milisformis ond B. brizantha  ©.

- .. -8t two levels of nitrogen and light intensity. . _ _ :
4. B. miliiformis pfodiices similar amounta if not more feed than
o+ B brvantha under. similar conditions (Table 3). Tho former
" dominates tholatter inaasosition. S

;
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DAY ZOMS
TERMEDIATE ZONE

WET ZONE
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" TABLE 3

' N :Na_ . M Ns ;
IBm.alone . .. .. | 188.7 226.7 | 243.7
Bb. alone co. .18 | 179.0 | 136.0

-1 B.». in mixture - ... .. 87.7 139.0 200.0
I1Bb. inmixtare .. - 84.7 85.3 32.3

DM (gm /m') of B. miliiformizand B, bnzantkagrownalonaand
in wixture at three levels of mta'ogen.

5. B mflﬂjormum less competitive with cooonut oompared to
Bbmﬂha(mgl‘l?) B .

"l . : P e
e swn ss-eo &6
. Ptg xv. Mm«hmﬁymunfmm:hwﬂhmummmmm ’

methopointofvmwofthequnhtyoffeedmdmﬁm mgime_,_-‘.
ofthooomy!exsuomtionofmnub p:stunandnnimd inoommtion-~ ;
" of an effestively nodulating legume- wit! o is ne . The -, .
-,rselaoﬁqnofanni la!egnmeand:tsamci&tadstminof ium i

.m .- -2uceiving she malltropioaloountnu Qfthe = *

three legumes availablo t nnial orms, namely, Pueraria and Centro-
: (umaa_ppasrtobemm satisfmtorythanthemual Calopoyonium from ...
. the: point ‘of view of persistency and nitrogen fixation. There is dome evi- :

-dence to show that: Ceiitrosema would be successful ia heavier atid Pucraria =

. in lighter soils. Level of nitrogen application and intensity and frequency
. of defolistion would also afféct their yield and persistoncy. Recent reports -
show that cattle do not accept Pueraria Animals fed grass and,

'.Pueranadidnotparl‘ormaawauss&hmmmvmggrmonlyfromtba -

- of view of milk yield, The search for better species of grasses and.
B o mdthﬂrmmmdﬂhmﬁmmmmmatﬂm ,

: ‘l_-‘lzgh-— ..’ - .o
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Regm-ding fodﬂer grass&s Pumcwn maanmum (Guitisa grass) ia vary
- satiafaetory Hare t-tso ntrains from other eountriea mhemgstndmd. - o -

, 'l‘ha next 1mportant factor in pa.sture productaon ia “the’ eﬂimoncy.' .
of the grazing snimal is converting this pasture into milk and or mest.
An cfficient asimal may he ‘characterised s one that eats least (s:m.ll size)
snd vields micst. A convenient index of efficiency may be calculated by
dividing the yicld per lactation in gallons by the body weight in Ibe. The
loeully available Sinhala and’ Beindhi have very low indices compared to the
uell estahhshed Enmpean branr!s (Tah!o £, ‘ -

~ . m Tuble 4.
B!'eed L R:mo of Y teld/Body wl
N Smlm!a L 0.5
. Sdnd!u ? ‘ e L 0.40x
. EumpmninEnghnd - 03 ) e
- ‘ © (meanof3) L} i
coe Eumpeanin('oylon . C0B8 T vy
g' DR Smhala. ® Freisian ‘_":_,1 S 0,88 5‘.' o K B
L SinhnlaxAyr o8 - fT e T
j - Smhnla X Jer. ?-",. ol ' 0 101 S I

Ratm of mllk ymld. (gal!lact) to Body welght (lb !hand)
' R ofnoma breedsofdm'ycattle :

L Tlm Jatter bmds however db not: perfom antxsfactonly in Ooylon'
% . Their erosses with the loosl sinhala are very prouising. Among them:the - -

' Rinbela X Jorsey cows is to be miach desired fram the point of viow of adap- . - '
tability, small siza, hlghymldmnl nchnessofmilk.'fhismimnlwiﬂ be = .-
suitable tq the small holder:aa.well 68 estate owners. In thia respect- the NERRcs
. offarts of the’ Department of Agrioultm is to bo lughly oo'n.mgnded '

R U P m.-r;._.. GE S c]ugion :_. . ., ‘ BT R _ Aﬂ ‘ w

-&

-

, Wlth the seloetion qf t.ho right typa of etop for the vazrirma m&xfa.u
+ belta and eoil types and- ndequate manuring, 4pconut. lands can be inter- - -j
. oropped_succesafully. Allowing for under and replanting and immeature - .-
-._stands up to 30 years or :0, the potential land available for interoropping. . .. .
msy roughly beé about 260,000 acres in the wot zone and 100,000 acres
in the Dry Zone. Ittshopedthnt-aven if a'small portion of this-acreage is -
iatercropped, Ceylon would be able to reduice - the amportation of milk :
meat. and’ otlwr nubsidiary food stnﬁ‘s to some degree
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Baonmmended I.nfnmlpp for hha varioos Mnes.

A. Wet Zone )

- Nomurkeddry period Pnrmanontorops

‘Crops - | Variety :

_ Pasture ... B.miliiformis
‘ ‘1 (¥inh. x Jer}
Fodder - st . Pomaximim -
| iRk X Jer.) -
. Coffee .. .AAsperDA" ‘
M& ’ .. . "
' P‘mtﬂin ‘. B .=:‘u
: KPineapple Y :
.. - Manioo_ . ' -
, " Paddy - ..l HtghlandusperDA“ e .
.B. Intermeqliate :Zone :

Marked dry period dunngr February-March aml agam from Jnly- :
. Segtember. Short term crops. e

l 3-W monsoon (Inte Maroh-Mul Imm)

_ Variety
ML ,
‘ML N
fo LT
: auniya ¢
. " MLS A &

gy L
~ Paddy’ Ll eL  As'per DA
'Sorghtun el %a per D.AS
- Haninc R As por D.A® :
*+ All varieties should' be lésa‘than 90 daya duration and
plnntmgshouldbe oompleto by the first week in April. -
B N.E. monsoon: (Late Septembec-Mid Janmary) < .*- - % r
: . All ﬂgpa wnder 1. either thh longer duramm vumties or e plauted »
-uboutﬁnt week in Obtober. SRR

Do y S "O‘mp e Varm‘-rl S ]-

' 1 Gromdnat .. o Asper DA* - - - L
A3 e ""*““‘;’”'”"*Halﬁﬁo“‘"*"’“f ;‘f‘.i"""” e “‘Asper])ﬁ* s T e
. { Chillies - .. . Ak per D.A® '

~Thess thres crops are “%} — 4 yonths duratmn ‘and
2o should--be p!anted with .the opemn-v mns in Iau
©Jt.: . -‘Beptember ar oarly October. O .

C. Dry Zope - S
- Marked dry perfod fron. Febmary to Septambef Crops reoommended

B.2 are suitable, - ;.

h "='D.A.=anmnont umlturo. neeenmry mltmctmm plcnaf wmn to Agrisul
-toral Offioer, E:ltemlonm Dlmim. Baumlm Plsoe {klmn . .
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