| ’vSOME NOTES ON THE MANAGEMENT OF
. COCONUT ESTATES IN CEYLON e
By T. B. PALTRIDGE o

1. Introduction . ' _ o

g ; The managemnent of Coconut Estates is not a subject that can be discussed in terms of any
f‘ ‘ﬁnal authonty because there is much that we do not know, and good management on one estate
¥ is not necﬁsnn!y good ' for all'estates. Moreover, the author is acutely aware of his own lack
. if of ¢ axpenence (two years as a Colombo Plan Assignee, working at the C oconut Research Institute),

-and that’ any knowledge gained in so short a time would not normally entitle him to-write on -
this subject; “However, during those two years a number of observations weré made, and mdy '
beé worth recording ; if only as food for thought among those with much greater knowledge and
¢ expenenee of the coconut industry in Ceylon.

- With that lack of experience, the author has one advantage in freedom from local tradition,
and another-that is common to any agricultural scientist who goes abroad and tres to assess
* the problems of an unfamiliar crop. Such a visitor will see new ways of doing things, and he
§hauld béina position to compare local practices with those that have been adopted and developed

may provide a basis for discussion, with perhaps, some experimental modlﬁcatlon of exlstmg
p‘tactlcos It is with that object that these notes have been compiled.

> in other countries, He can, therefore offer some comment on the apparent advantages, or:- Bl
d:sadvantages of those techniques. Such comment may, or may not be of value in itself, or it

. 2. The Problem of the ‘Manure Circle '

i To a visitor from any mediterranean, or sub-tropical country, perhaps the most interesting
pi'actxce on Ceylon coconut estates is the use of manure circles. These are shallow trenches,
. dugaround the base of individual trees, wherein annual, or bi-ennial doses of fertilizer are spread,
- and.subsequently covered with loose earth. These ‘circles” or ‘ trenches’ usually haye an' .
. <inner radius of about 3 feet 6 inches and an outer radius of anything from 5 to 7 feet.  They
‘afe norma.lly 4 to O inches deep. They may have developed from a still earlier practice of tymg

© animals to individual trees and thereby applying * fertilizer * in a circle.

At first sight this practice seems quite unreasonable, since the coconut tree has a large and
spreading root system und each root, as it matuores, is enclosed within a cylinder of lignified ~
cells. There are no root-hairs and the absorption of water, or natrients, is apparently restricted
- to a short length of young root immediately behind the root-cap. Slnce root caps are generally .
located at some distance from the base of a tree, it would appear that the same amount of fertilizer
spread evenly over the ground between trees would be more readily absorbed..

. This is by no means anoriginal observation, and bfoadcasting of fertilizers has been tried
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l- on many estates. However, as a. general rule, and except under special cxrcumstantes the
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. sameamount of fertilizer broadcast over the whole area would'be equivalent to an overall dressing
- of something less than 2} cwt. /acre KsSQ, :—i.e. about half the amount required to satisfy the -

* an inner radius of 3 feet 6 inches and an outer radius of 10-11 feet. In that way an optimal

~ available to a greater number of roots. There is, of course, no apparent reason why that area

. . . .
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* result has Beerr 4 decline in yield. On the other hand the efficiency of manure circles has § el

. stimulates a growth of new and vigorous rootlets, which are in effect a concernitration of absorbi

. of at least 4 cwt./acre K,S0, is required to satisfy the ' absorption capacity * of this soil, and
_ only potassium in excess of that amount would be available to plant roots.

P

i

established on the?_’basis of greatly increased yield, and it is apparent from the much better grow
of weeds within thase circles. S _ :

As one explanation of that effect, it might be argued that preparation of the manure cingj

root tips'in the area involved. However that explanation is not entirely satisfying, and it had
been found that the same amount of fertilizer spréad on the same area, without digging tren
may be equally effective. Hence there is room for speculation on the reasons why these tircles
are so effective. . Co . o ' .

In that connection, it is a point of some interest that in the author's’ experiments
with coconut soils of lateritic origin it has been found that these soils tend to “fix * a certain
amount of potasstum. The * lateritic gravel’, for example, appears to absorb a great deal of
potassiim, and under experimental conditions nearly 4} ewt. /acre K.SO, has been immobilized:
in that way. With less than that amount, plants of Paspalum and Phaseolus have suffer.
froman acute deficiency of K and many havedied. On the other hand, a dressing of 44 cwt. facr
K.50, was gerierally sufficient to overcome this troubje, and there was no apparent advantage
from still higher dosage. In other words, those experiments suggest that an initia] dressing ]

If that is so, then it can be shown that where trees are givenglb.ofa 3.3.3 fertilizer mixture
{e:g. (NH(),80, + KCl + *Saphos’ Phosphate), and if there are 70 trees per acre, then the 3

" absorption capacity * of this soil. It follows that very little potdssium would be taken up by’
the trees, and broadeasting would not he successful. o

On the other hand. where that amount of fertilizer is concentrated in manure circles, the |
rate of application within the ared of any civcle would be approximately 14 ewt./acre K,S0,, "
and a very large amount (1o cwt. /acre) wonld be available to the trees. Hence the manure
circle would be an effective way of supplying potassitim to the tree. )

If thatis so, i.e. if there is any fixation of nutrients by the soil :—with confequent advantage
from heavy applications within a restricted area ; then it provides one explanation of the success
achieved with manure circles, and a very good reason for applying fertilizer in that way.

On the other hand, it is also a matter of some importance in the author’s experiments, that
applications of more than 44 cwt. /acre K.50, did not give any further increment in the yield of
Paspalum or Phaszolus.  On that basis and considering only the question of available potassium,
it might be advantageous to apply fertilizers in much larger manure circles : e.g. circles with |

dose of potassium (44 cwl. /acre K:S0,) would be applied to a much larger area, and should be -

should be in the form of a circle, and application of the same fertilizer o an equivalent area of
any shape mighi be equally efiective. ' :

As an alternative to this suggestion one might consider the econemics and the pra.cticél
advantages, or disadvantages, in applying potassium separately and.in somewhat greater
amounts as a broadeast dressing, and thereby providing available K for al) the roots of all the
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. If that ‘were done, then it might be possible to raise production niore-:ﬁﬂ@?tq near- -~
nal level, and that smaller amounts of potassium would be effective in subsequent years. |
Unfortunately the amoutit of potassium required to satisfy the * absorption capacity * of
il in‘one heavy, initial application would vary from soil to'soil, and possibly from one éstate
i another, and at- this juncture no comprehensive recommendation is possible. However,
the general principle is obvious, and might be used as a basis for experiment by praciical men
the coconut industry. : R T

3. Soils and Fertilizers . ‘ . 3

Ause of * fertilizers ' to promote growth and increase the, yield of food crops has been o g
.the ‘most important developments in the history of mankind. However, our knowledgé of -
rtilizer practice is by no means complete, and there are certain basic principles that need tg °
be re-stated. from time to time. Fundamentally our objective is to supply certain nutrients . -
which are requiredfor plant growth, and which are not present, or available, in the -
m _suﬁqiént gu“a_n_tity‘ The nature and the amount of fertilizer needed are detexmihed by -
the requirements of the plants and by the amount and availability of nutrients in the soil.. The -
amount of any nutrient which is required for plant growth can be determined by chemicalanalysis
and by physiological study of the plants concerned, but the nutrient status (i.e: the amount of
- any nutrient availablein the soil) is frequently a matter of much greaterimportancein determnining
corbéct fertilizer practice. In other words it is nof sufficient for us to say that a given crop
required N.P. or K. It ss essential to know what amounts of N.P. or X are -required
for satisfactory growth of that crop in & given sorl. Tt follows that what may be the best type
of fertilizer for one type of soil, will not necessarily be correct, and may indeed be quite unsuitable
for use on another type of soil. : Coe e T
- “This problem of soil variation is universal, and it would be quite impossible for any Research - '
Tnstitte, in the present state of development, to make detailed recommendations for every -
typeof soil on a large number of estates. Fortunately, however, the soils of Ceylon fall naturally
' into recognisable groups, or families and it is, or should be, possible to make a general recommen-

* . dation'for each group. Given that general recommendation, there is need for the individual
‘grower t6 experiment with some variations of the general formula, and so determine optiinal
* mixtures:for the soils of his own estate. '

. “Within reasonable limits, any excess of major nutrients (N.P.K. and Ca) is not likely-to
cause serious damage, but in some cases {notably on the sandy ~ cinnamon * soils) a complete
: absen::e of one nutrient (e.g. caleium) can lead to serious, adverse effects from the applicaiion
‘ bi‘othe'r utrients, and a balanced mixture may be an esscntialrequirement.  Also itiswellto ..
"ifemét'nbéf{fl‘mt any use of fertilizers is subjeet to the law of Jimimshing returns, and that any |
“excess of onte nutrient, or another, can lead to quite disproportionate expenditure in relation
to any increase in yield. -

Methods oﬁpplying individual fertilizers are still 4 matter for intensive study, and it isof
importance that the hest way and time to apply vnenutrient, is not necessanly the best | indeed
it may be quite the wrong way to apply another nutrient, For example, on * laleritic gravd r.
it is now apparent that light dressings of potassium would have little effeci on plant growth,
4 and that the best practice would be to apply one initial heavy dose (i.e. 44 cwt. /acre K,S0,),
. . which might-be followed by somewhat smaller doses at intervals vet to be determined. On the.
other- ha.nd the use of heavy initial dosage would be quite the wrong way in which to apply

; T e N ;3




ormeerg

el amen a4

[

. appligz’ition of small doses might present some difficulty. Howevgr, that difficulty is by 116

¥ deep ; they are then filled with coconut husks and covered by the loose earth taken from the-
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nitrogenotis fofilizer (67 (NH,).S0,; or NH,NO,}, and indeed it would involve n very heglh

L

* loss. of available nitrogen through leaching and the liberation of ammonia, etc. In poin

. Other nutrients (e.g. P, Cd, etc.) should also be applied in doses and at times that are sui

to the particular type of soil and to the prevailing circumstances.

4 standard mixture (usually one containing N, P, K, Ca and $) once or twice a year. Suchld
mixture applied 4t any one time, or at stated intervals, could be fundamentally wrong and bY
no means efficient, either in producing increased yields, or in terms of economic expenditure}
On the whole, it seems likely that a-better practice would be to apply individual fertilizers

 times and in quantities that are jn accord with the demand for individual nutrients,

While this would involve some change in current practice, with the possibility of increasé

expenditure ; that difficulty, ot expenditure, might well be compensated by increased retu
Application. of heavy initial doses would not imply any fundamental changé, but frequent)

means insuperable, and on. small estates admixture of the appropriate fertilizer with sand":__

. . . . - 4. . HIISk.PltB I 1

Husk pits are holes dug in the Spaces between trecs and usually 6 feet x 4 feet x 2 fopt -
pits. There are numerous variations in terms of the size and depth of holes, use of alternate
layers of soil and husks, and the inclusion of some nitrogen rich vegetation (Glyricidia leaves,
etc.), or fertilizer.*: It is claimed that these pits improve the moisture retaining capacity
of any plantation, and that they contain certain nutrients—notably potash—which are even- |
tually absorbed by the trees. Disadvantages are that they dispose of what might be a valuable |

bi-product {coconut fibre), and that in dry, sandy country the husks take a very long time to
decay. ‘ : '

There is ample evidence to show that husk Pits do trap a lot of water that would otherwise
be lost in run-off : and during dry seasons there is invariably a better growth of herbage where .
husks have been buried. However, it is rather an open question whether this is due entirely
to the husks, or whether the same amount of water could be trapped in any open pit of comparable -
size and shape. - An open pit, would of course, allow free evaporation, and it might be a dis-
advantage in dry weather. However, it is again open to question whether a pit filled with any |
other material, e.g. loose earth, or even fibre dust {of which there are large durips in all parts
of the coconut country) would not be equally effective in conserving water. A mixture of fibre

- dust and soil, for instance, might be almost an ideal moisture absorbing medium.

*1It is however, worth noting that this materiai thusks) has, a very wide /N ratio, which is not condu-

" Give to-bacterial growth ; and that inclusion of leguminous foliage, nitrogenous fertilizer, or cattle manure, in

husk pits may be desirable, since that would encourage bacterial growth, and so hasten the process of
decay. - . :



‘KS\;:‘ ST T
:.A_.__"_ ”:- A N

16 amount of potash in buried husks would be by no means inconsiderable, and since that,

is normally absorbed by seedling roots, it swould obvionsly be readily available'fo the .

. Moreover, if-one takes into consideration the potash absorbing capacity of lateritic soils,

¢ husks are likely to be even more valuable, because their potassium 1s not in direct contact -

Kl the soil and therefore unlikely to be fixed. -

The contribution of decaying husks to the nutrition of coconut tree is difficult to assess,

e it is complicated by other factors t

ot example while it has been found that Jateritic soils tend to ;mmobilize a certain amount of
have shown that this process can be, at least in part, reversed

tassium, still further expeniments
Under experimental conditions potassium deficient soils "

_ydrying and aeration of those solls.

hereon all plants of Paspalum or Phaseolus had died, were largely rejuvenated by the simple
pcess of drying and aeration, and thereq}era\‘the same soil gréw goite healthy plants of both
es. Tt follows that the mere act of digging a pit -

ibring about some improvement in potassium status, W
The whole question of potassium status in these lateritic soils is extremely complex and, .
and sub-soiling would not be equally, or nearly as effective
soil, moisture and in improving the supply of available

and throwing up loose soil, would in itself --
hich is normally attributed to tHe husks. - .

ihé}e is a question whether cultivation
a_s'";t,he. husk pit, both in qenserving
Y

potassium.

5. Cultivation

“In Ceylon and on coconut estates, the term * cultivation’ is generally applied to
trictly surface cultivation on Jand between the trees. Disc harrows, or a bullock-drawn
plough are the implements in common use. That practice of * scratching ’ or disturbing ' the
surface soil seems to have few advantages, and it might be condemned on several counts: €.£.
i _épur&gcs surface erosion, it tends to remove all ground vegetation which would normally -
_ptt@fidg some insulation against excessiv :
any surface mulch that might provide a suitable m
types'of soil improving micro- and macro-fauna.
of weeds ; but that is rather a vicious circle, because lan

medmm for weed growth. The ideal form of weed control
- desirable plaitts.

‘.:,_'Eundar;lﬂe";\tally, cultivation implies a disturbane
in’a number of ways, according to the requirements of the particular form of agriculture, On

céaconut estates, for example, a fundamental requirement is t0 prevent soil erosion, and to that
end _c\iltivation may involve no more than the digging of trenches, and building ‘contour bunds.
Cultivation may also be desirable to facilitate the absorption of water during rainfall; and to
aeratesoils that tend to become unduly compacted. Under these circumstances a deep cultivation,
_~with rpinimal disturbance of the surface soil, seems eminently desirable; and again, digging
%.of narrow trenchi®s, or use of a sub-soiling plough would seem to be the obvious approach.

~ Sub-soiling and trench digging have on¢ apparent disadvantage, in that both practices
involve a breaking, of destruction of many tree roots.  In shallow, sundy soils where there is
- "+ a high water table, this would be a serious complication. but in that case the soils are naturally
.. absorbent and well aerated so that this practice need not be adopted.  Om the other hand on
" upland soils and pa:rticyl_arly' on the ' lateritic gravels’ and * loams ',
of surface roots would: encourage a development of more deeply penc

S— Wik .t e, 18
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¢ temperatures and drying winds, and it tends to destroy”
edium for bacteria or fungi, of for the many
Its main advantage would liein the control
d so cultivated is, of itself, an excellent

is a ground cover of other, and more

¢ of the soil, and this may be achieved

trating roots, on which’

hat are, in themselves of considerable importance. - - §

it is likely that any breaking .
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- for individual estates.

- there is a constant replenishment, even a build-up, of available plant nutrients : which might -
- account for the surprising- fertility and the lush natural vegetation on Ceylon soils. Unfor- |

the trees must rely for their water supply during dry weather.. Under those circumsts
any disadvantage from sub-soiling, or bunding might be more apparent than real, and the ov, Sy
advantage or disadvantage from this type of cuitivation seems well worthy of investigation 3§

~ Compacted soils are peculiarly resistant to any infiltration of water, and because ther
a large and rapid run-off they are very subject to erosion. Sub-soiling and mulching, or indeed
any practice that involves loosening and aeration of that soil are therefore commendable ag.o
highly desirable phase of management. ‘ ' ;

6. Contour Banks and Trenches

. Contour banks and trenchcs are used for either of two purposes, (1) to prevent soil erosion,)
and {2) as a means of draining lgw-lying or water-logged'soil. Their success in'draining depends]"
very largely on adequate outlets and on’ ' main drains’ that will allow adequate flow to some}
lower level (c.g. the sea) ; and such drainage is generally a regional problem rather than a job

I

- On the other hand, soil erosion is almast universal in Ceylon, and it might be said that under;
tropical rainfall level, non-eroding land is virtually non-existent, It must also be remembered
that soil erosion is a natural phenomenon, without awhich there would be no featile valleys. ]
Complete control of all erosion is {perhaps fortunately) almost impossible, and on coconut estatéss
the problem is to prevent excessire erosion. : -

The construction of adequate and properly designed contuur"i)anks isbynoneansa * theore-"
tical” or * hypothetical ' requirement. ~ Under tropical rainfall it is a fundamental necessity on-
almost any slope. Once that is done, i.e. given an efficient chain, or series of contour banks, |
then a great many cultural practices (preparation of a seed-bed, sub-siling, broadcasting ;
fertilizer, and grazing, etc.) can all be carried out with impunity and without the usual risk of;
erosion, ot the Ib‘_s:s of valuable nutrients in run-off, - S : sk

S : )

. Moreover, from current oﬁservation and experiments it would appear that the pasent ]
‘material from which many coconut soils are derived (i.e. the cabook, rock, or gravel) is.
comparatively easily broken down into finer particles {sand, silt and clay) and that in this way

tunately, those finer particles are alltoo frequently, almostimmediately transported {or eroded) -
and conveyed eventually to the valley floors, where they are thoroughly leached, and many
essential plant nutrients are removed.  Given adequate protection—by erosion control—these
smaller particles should, in time, build up to form comparatively rich, loaniy soil in the place
where they were formed, T : -

In Ceylon, contour banks are generally constructed of loose earth which is taken from a
trench dug parallel to that bank. In some cases the loose earth is thrown up-hill (which is the
better practice) in other cases it is thrown down-hill and the trenches themselves act as earthern. |
ware tanks, wherein run-off water is collected and gradually soaks away. The second method -
1s not ideal, and should only be adopted where loose earth is incapable of holding back any
appreciable volume of water, ' .

The fundamental requirements from any system of contour banks are (1) that they shoutd” '
check any flow of water over the surface of the land, and (2) that they should enforce a spread -
of surfate water over quite a large area of land, where it will gradually soak into the soil. Where
banks are constructed above the level of their trenches both objectives are achicved, and any
soil that is suspended in that water is finally deposited behind the banks. Thus in course of

_ time those hollows will gradually fillup, and the land will form a series of level terraces (see Fig. 1),
.~ Contour banks of this type should be supplemented by shorter banks placed at right-ar'léles

+
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to the main bank and running up-hill. They should be of gradually decreasing height (iie. leve] E




ong the top), and of sufficient length to prevent any lateral flow of water. Also the trenches
ishould have suitable spill-blocks designed and located to prevent any flow of water along the
trench.

_ If, of necessity, the earth from trenches is thrown down-hill, then we are faced with a very
 different situation, because free-water on the land between banks will inevitably flow into those
 trenches, and any soil particles in suspension will settle out on the bottom of the trench. Regular
 cleaning will be essential, and in that process the silt will once again be thrown down-hill. Hence
- in the long run, this system will encourage an * assisted " movement of soil from the top of any
| rise to the valley floor. Moreover, soil from the banks will gradually wash into the trenches
. themselves and it follows that this system of contour banking will lead eventually to formation
' of a series of slopes, each somewhat steeper than the original land surface (see Fig. 2).




" to local climatic conditions. Also it is generally conceded (though not established) that
- ig-an important factor, and that a proper spacing is one wherein the leaves of ad]acent trees asg

‘on the otheg:hand, rainfall, .or the amount of available soil moisture is of greater importa -'-_
-in determmmg the ;§ of individpal trees, then a somewhat wider spacing of trees may give

production. In point of fact it has been established, with other- plants that whare rainfall,

'ﬁ...a.m N Ye-

1 Spaclng of Trees

Spa.cmg. or the optimum distance between trees in a- plantation is frequently discussedl
_anditis generall;gapprecmted that the optimum spacing may vary from place to place, accordij i

-

virtually touching, but do not overlap.

In'this as in many other agricultural probiems a ba.sm reqmrement is to determine precsel_:
what are the limiting ‘factors which control the vigour of individual trees. If for example]
intensity, or the amfount of sunlight has an over-riding control on growth and production, then

undoubtedly the cnt%non of complete cover, without any overlappmg, is basically sound.

a higher level of prod n. Inboth cases it is well to remember that any measure of productno
peL; | trée is not nec y sound, since fewer nuts per tree frofp many more trees per acre, 9 ‘
)y more nuts per-tree from fewer trees per atre, could botl¥give a higher over-all level- 0

soil moisture, has an over-riding control on production, then within quig 'mde limits of spaci
there is an automatic cont¥fPof production from individual plants with %¥
of production per acre.

Where the limiting factor is mot basmally climatic, e.g. in the case of a nutrient deﬁc:ency i
it shiould be possible to increase production by supplying that particular nutrient in the form
of fertilizer. Under those conditions, and until some other limiting factor intrudes, any incre
in the number of trees would not involve reduction in the yield from individual trees, and the
yield per acre should rise almost in proportion to the number of trees. Finally it is well ta
remember that where spacing is not a matter of critical importance, then other consideration

R (€.g. ‘convenierice in use of implements, or in collection and transportation of nuts, etc.) ma

well determine the " ideal ’ spacing.

A number of arbitrary, or ad hoc, experiments on tree spacing will not necessarily yield
information that is likely to be of universal application. The fundamental and the correct

. approach to this problem would be th make a detailed study of limiting factors that are affecting

yields per acre, or the yield from individual trees. Given that information then it should-be

_ppssible both to assess the probable effegt of tree spacing, and to formulate some general principtes
that might be used as a guide to field practice and experimentation.

L

8. Pastures and Animal Husbandry on Coconut Estates

The place of animals on coconut estates has been a subject for discussion over many years,
On the one hand there are those who contend that animalg tend to destroy ground cover, an

* damage young coconut trees ; on the other hgnd there are those who point to the obvious advan-

tag h animal manure, and the productioh of meat and milk, etc.

Basu:a]ly our problem is to dectde on the number of animals that can be carried without
damage to an estate, and whether the amount of dung and animal products from that numbes
of animals will be economically worthwhile. In both respects this problem tends to become

-,’dlstorted (a) because over-grazing (i.e. carrying too many animals per acre) is far too common

in Ceylon and {b) because production is seldom at an optimal level, because animals are fed on
.- inadequate ration, or they are genetically poor ylelders — 4 !
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damage caused by overgrazing cannot be too greatly stressed, and it is necessary.to
| common falacy, which argues that because animals provide a‘ natural ’ and efficient
iider, in the form of dung and urine ; then the more animals we have, the better the sapply .
frients.  Basically, any animal must be lggked on as a machine which is capable of convert- -
qod pasture into good manure, and at the same time producing certain bi-products which '
umian food, or of economic value. If that machine is deprived of raw materials 4
stock feed) then it cannot turn out those desirable products with any degree of efficiency,
any reasonable standard of quality. _ :

A pasture is something that will provide good and sufficient stock feed, and at the same
3 __ilfacture and store plant foods {carbohydrates, etc.} that are essential foritsowngrowth
pasture is over-grazed, or even incorrectly grazed, then it cann®t maintain its own vigour,
wentually it will give way to plants of lesser economic value, or to bare ground. R ‘

The optimum, and the correct number of animals for any pasture is ihait number of animals {4
b can obtain adequate feed {on a year-lopg basis) without serious detriment to the pasture. -

From the point of view of animal husbandry, a pasture is required to provide not only a
dent quantity of animal food, but also food of the right quality (i.e. a balanced ration) which
liow maximum prodiction of meat and milk, or wool per acre. If the quality of feed falls
 of that reqnirelﬂent. then some other type of pasture, or supplementary feed (e.g. poonac;
or riineral Yicks); must be provided. That requirement is not the same for all types of
nals {e.g. milking cows require more protein than dry stock) but some reasonable approxi- "
son.ta correct feed is a first essential to any correct assessment of economic returns from
iy class of livestock.

§ -'As with the animals, a pasture cannot be expected to produce a maximum amount of good ,
Kuality stock feed unless the pasture itself is receiving adequate amounts of plant food. .. More-- .
over, the type of pasture plant that can be grown, and the quality of stock feed thereby provided
fill be determined by the amount of available soil moisture, and by the supply of available
jtrients. ' '
1f, for example, the soil on any est
_if it is deficient in phosphorus), thet

ate is deficient in any one, or more plant nutrients
fe.g 1 the only plants that can be grown successfully will
those with a very low requirement for that particular nutrient, or those particular nutrients.
that event the pasture as a whole will be deficient in nutrients, and either the animals will
ie ﬁmalthy and unprogductive or only a very few animals (i.e. that number which can obtain
alanced diet by selective grazing of young and green leaves, etc.) can be maintained in good
feondition. ‘
. 1f on the other hand, we supply those particular nutrients in the form of fertilizer, then
it will be possible to grow a better type of pasture plant, and to carry more animals in good: 7
fsndition. Much of the food that they consume will be returned to the soil as dung, or urine, 8| #&
d gradually the whole level of soil fertility will rise. Over and abovethat immedia?e,eﬁect‘,i:
Hif weareabletogrowa good type of pasture, then those plants will take up other mineral nutrients
{from the decper fayers of the soil, and they in turn will be transformed into plant tissue, eaten
s, and cventually returned to the soil in a readily available form. Hence a good pasture
{&which is properly grazed should, in time, improve both the physical structure, and the nutrient . {f
Estatus of the soil. Tt will also tend to check erosion, and to facilitate penetration of rain-water ; i 3
E it will protect the soil surface from insolation and strong winds, and it will provide a mulch .
‘wherein a soil improving biofa can live and multiply. R
SN e 1 o ._§
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- ‘the pasture must pay for itself in Jts own right. In other words, an efficient type of anj

¢

On coconut estates, any improvement in soil structure and fertility would be 3
objective, and any economic return from animal products rather a secondary considerg
However, if we are to attain a high level of soil fertility through animal husbandry,
obviously it will be desirable to carry an optimum number of animals in good condf
To that end, we must use fertilizer, and if that is&: be an economic form of management;

husbandry will be essential to the use and evaluation of pastures on coconut estates,

If in addition to meeting that requirement any form of .animal husbandry: can pr
additional returng (i.e. income over and above the cost of its establishment and maintena
then that income would represent additional ‘profit from the land. Moreover, when the p

of copra, or other coconut products, is low, the animals would tend to’ cushion any serd

reduction in overall income.

In certain respects—notably in attempting to provide sufficient and continuing amount;
nifrogen for any crop--and with the exception of green manure (which does not give any dir
economic return)—a use of pasture, and stock, would appear to be the only satisfactory
reliable way of providing adequate nutrition for the trees. Moreover, and provided that
pasture pays for itself, this would still be true even where the pasture itself requires nitrogeny
fertilizer. ‘

%" The question of any competition for soil water or Plant nutrients, as between the pastt
and the coconut trees, is one that cannot be answered at the present time. It can only
answered by experiments wherein the yield of trees grown in association with a wefl manag
pasture can be compared with that of trees grown under any other form of good managemej

* 'On a priori grounds, and from general observation during the past two years, the author is

the opinion that in event of such competition, and provided the pasture does not include a hi
proportion of undesirable grasses or weeds, then it would be the pasture rather than the tre
that would suffer frem such competition. |

{

1

9. Conclusion

In submitting these ‘ notes on the management of coconut estates ', the author is conscic
of the fact that few, if any of his suggestions can be supported by experimental evidence, ai
that without such factual data, any one, or all oi these ideas may be ill-conceived, or misleadin
Be that as it may, these suggestions are offered for what they are worth, and in the hope th
they will stimulate thought and discussion, with some gencral experimentation along lin&th
may increase our knowledge of coconut culture,
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