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OBJECTS foremost in the Society’s Memorandum of Association are:
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Editorial :

TRIBUTE TO THE TORCH BEARERS!

In this centenary year of rubber planting in Malaysia, the Society is set to honour some of
the “torch bearers™ of the industry, through recognition of their respective contributions
to the diverse aspects of its development and progress.

Honours are being distributed equitably among all sides of such achievement, ranging
from scientific research and technological innovation. Industry associations and planting

itself.
The recipients of the Society’s honours, who would receive the F.I.S.P. award, are:

Tan Sri Dr B.C. Sekhar, Controller of Rubber Research and Chairman of the
Malaysian Rubber Research and Development Board:

Tan Sri Sir Claude Fenner, Special Representative of the Rubber Growers’ Associa-
tion (and formerly was also the first Inspector-General of Police, Malaysia); and

Mr John Mclntosh, the veteran planter who is Manager of the Prang Besar Estate
(and one of our most active senior members).

T'he Society feels itself honoured in being able to make them “our own Fellows”, on
the basis of their respective contributions to the development and progress of the planting
profession itself, and the planting industries.

T'he name of ‘B.C.’ is well known among scientific and technological circles con-
nected with rubber, natural rubber especially. For, he represents in many ways the spirit
of Malaysian science and technology — to smile. to strive and not to yield until success is
attained.

‘B.C." not only has the highest honours which can come to a Malaysian rubber
scientist but also one of the youngest among the international comity of scientists to
claim such honours. It is no secret that ‘B.C.’ has been among the major motivators of
many technological processes which have helped to find for our natural rubber the
foremost place among natural grown elastomers in the world markets.

T'he Standard Malaysian Rubber (SMR) in particular can be regarded as among his
‘brain children’ . . . the benefit to the nation as a whole and to the rubber industry itself

as a result of such innovative and even revolutionary thinking are there for all to see.

T'he name of ‘Fenner’ similarly rings the bell in many circles in Malaysia and abroad.
Like *B.C.’, he has had a whole series of ‘firsts’ when being ‘the youngest ever’ -- including
perhaps his current position as the Special Representative of the Rubber Growers’
Association.

Being among the ‘tallest’ in the industry, he is also known for his great modesty --
this being demonstrated inter alia by his frequently squeezing his large frame into the
confines of a ‘Mini’.

The yeoman service rendered by Tan Sri Fenner (Sir Claude to his friends) to the
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rubber industry, especially to its security and its state of health, may not be as well
known to the outside world as to his friends and colleagues in the agro-based industries of
Malaysia. Suffice it to say that Tan Sri Fenner has, within the short time of his appoint-
ment as the RGA Special Representative, endeared himself as the ‘friend, philosopher
and guide’ to every sector of the industry, as regards any problem faced by its corporate
sector or even personnel.

“How to say ‘no’ without being negative” . . . one has to learn this from stalwarts
like Sir Claude who, in moments of utmost disagreement, is known to remain friendly,
fair and accommodative. Needless to say that a complex industry like the Malaysian NR
industry needs such sterling qualities in its leadership — now and ever.

Service far beyond the call of duty . . . this again is a pre-requisite which many aspire
for, but only few possess. The name of John McIntosh is among the short honour roll of
such persons, who have attained fame for their steadfastness to duty, come rain, hail or
sunshine.

His contributions to make Prang Besar the focal point of many a planting innovation
are many . . . above all, he provided great support to its research and development profile
through strong, firm, yet friendly managerial prowess.

That the Society, in its 58th year, has been able to honour such stalwarts adds only
stature and status to its own espirit de corps, and makes the honours themselves more
honourable than ever before.

Through such awards, the Society has set its sights high, for the younger members to
aspire and achieve. For, no professional Society can hope to rest on its past or current
laurels and would have to make them only milestones in its efforts to motivate
the further generations of up-and-coming ‘torch bearers’.

In this spirit of challenge, and fulfilling its mission in history, the Society welcomes
its new Fellows and looks forward to their further significant contributions in the service
of the industry as well as the Nation itself.
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Considerations of density in
Hevea plantations*

E C PAARDEKOOPER & WNEWALL

INTRODUCTION

In recent years recommended densities have tended to be lower or much higher than
those currently planted. Those responsible for smallholder schemes, for example, are
wondering whether the usual 8 x 2.5 m (500 per hectare) at planting is optimal.

The following considerations are set down because of the diversity of views on
planting density vis-g-vis desired mature density (especially since nursery-advanced
material is becoming increasingly popular), planting pattern, thinning and intercropping.

In considering the problem of the ‘best’ density it is useful to differentiate as follows: -

(a) The optimum mature density. This is the number of trees per hectare
tappable from around the fourth to the tenth year of tapping (during the
first three years, following current planting practices, part of the stand will
not have reached tappability).

The optimum mature density, from a strictly commercial viewpoint, is that
which gives the highest profit per hectare over the desired tapping life: in
the commercial estate sector this optimum will normally be lower than the
density which gives the highest yield, because while higher densities may
give higher production, the tapping costs will go up. In smallholdings,
whether individual or government-sponsored undertakings, the most profit-
able mature density will normally be that which gives the highest yield. It
should be noted here that this highest-yielding density will almost certainly
be different for every clone or seedling family; considerable inter-clonal
difference (albeit between only two clones) was demonstrated by RRIM

(1973) and Eschbach (1974).

(b) The density at planting. This will generally be higher than the ‘mature
density” to allow for losses and for possible thinning.

(c) The planting pattern at a given density. Cost of terracing, and intercropping

considerations, mainly determine the degree to which one wishes to deviate
from the ‘equidistant’ patterns.

THE TARGET FOR DENSITY DURING MATURITY

There have been a number of density experiments in the Rubber-growing countries whose
results are applicable to our quest for the optimum mature density. Unfortunately,
published data are often incomplete, clones used are out of date. and the comparison of

—_— — — —_ —_— - — = — - R —

*This paper is adapted from a UNDP/FAO Project Note written for the project Strengthening Re-
search on Rubber and Oil Palm in North Sumatra, and was issued in its original form in June, 1976. At
that time, the authors were respectively Team Leader and Smallholder Development Officer of the
Project.
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densities is sometimes confused by differences in planting pattern; experiments using
more modern cultivars have had only a few years’ tapping, and the relative yields of the
treatments must be expected to change in time.

The marked differences in clonal reaction to density found in the new RRIM experi-
ment (RRIM, 1973) and in the IRCA experiment (Eschbach, 1974) suggest that all
new clones should be tested under at least three different densities. that is. as clone-cum-
density trials. Other factors such as the use of advanced planting materials with their
lower variability but higher initial cost, the relatively low variability of modern seedling
families and perhaps even the possibilities of reducing variability by selection of root-
stocks and of buds (Nozeran & Du Plessix. 1969) will influence the relation between
density and yield and profitablity: these factors would generally favour lower densities.
particularly for estates. On the other hand, new exploitation techniques (low frequency
tapping with stimulation) which reduce tapping costs, would shift the economic optimum
density in the higher direction.

Notwithstanding the shortcomings of the experimental data on the effect of ex-
tremes of density so far published, and the lack of statistics- from commercial plantings,
it can be deduced from the assembled data that:

— The lower the density, the better the health. development and yield per tree, the
shorter the field immaturity, but the lower the yield per hectare.

—  The higher the density, the poorer the health. development and yield of the tree.
the higher the percentage of trees which will never reach tappability, and the
more prolonged the field immaturity ; but — up to a point — the higher the yield
per hectare.

The reason why planting density is largely an economic problem is simple; it is
because higher densities result in lower average girth, thinner bark, and therefore lower
yield per tree per tapping; tapping costs go up, decreasing the profitability.

The point where the increased profits through increased production will counter-
balance decreased profit per kg depends on the following factors:

— the relationship between density and yield per hectare

— the assumed relationship between density and task size

— the tapping costs, and the extent to which tappers’ wages depend on production
and selling price — the relative parts of the total tappers’ emoluments which are

fixed and which depend on production (‘poundage’) and SP (price bonus).
— the selling price of the rubber.

In the following paragraphs an effort is made to determine the effect of density on
gross profit by means of a simple model.

The following expression for gross profit was originally developed for the evaluation

of tapping systems. It was used by Barlow and Lim (1967) for the economic analysis
of a density experiment:

p'—'Yf(Sf'-Bf)'i'Yc(SC-BC)-(d_{I" X W) (1)
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deduct from the selling price all processing costs, taxes, etc., to give a nett selling price S,
which represents the value of the latex as it is received at the factory.

The simplified formula becomes therefore:

p=Y.S-%‘ Xt - W (2)
in which

p = gross profit in Rp per hectare (gross because costs which are constant

per hectare have not been deducted)

Y = average yield kg/ha

S = average nett price of rubber, Rp per kg

d = density (tapped trees per hectare)

r = number of tappings per year

t = tasksize

W = cost of tappers (Rp per man-day)

Note that overhead costs do not have to be taken into account. The argument that
higher yield per hectare will lower the overhead cost, is not correct: these overhead costs
(including upkeep, fertilizer etc.) are taken as constant per hectare; they are therefore
not affected by changes in production but simply deducted from the gross profit per
hectare to obtain the nett profit.

The gross profit depends therefore on six variables, one of which is the density (d).
Since the expected yield (Y) and the assumed task size (t) both vary with the density (d),
we will compare different densities with a reference (standard) density D ; therefore
d = x.Dr, in which x is the density under consideration (relative density ) in relation to the
reference density.

The yield Y can now be considered as the product of two factors: the yield Y which
1S obtained at density Dr, and a factor “a” which represents the relative difference in
yield as a result of difference in stands of trees in tapping. Therefore Y =a.Y -

In exactly the same way, tapping task size (t) is the product of the task size T which
Is assumed at standard density D_, and a factor “b” which represents the relative diffe-
rence in task size as a result of a difference in density. Therefore t = b. 1o

Substitution in (2) gives

x.Dr.
p=aY.S-——L W (3)
b. T,

The problem now is to determine a and b : how does yield per hectare relate to the
density and what task sizes should be assumed for different relative densities? The first
question can be answered only by density experiments.
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Palms require constant attention in the early stages if maximum development is to be obtained.

ent requirements in young palms must be constantly available. With conventional compound fertilizers.
iency of up to 22 rounds is required in a 10-month nursery to obtain the best possible results. Otherwise,

uneven growth, higher plant mortality and poor planting material can be expected.

ever, with Osmocote, a unique Controlled Release Fertilizer, two applications will be sufficient to feed
evenly and completely for the whole nursery period.
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When Osmocote is placed in or on top of the soil, its polymeric capsule is penetrated by water

vapour from the soil which forces its way into the nutrient core. The granules swell into tiny
reservoirs of liquid plant food which begin automatically to meter predictable amounts of
nutrients into the surrounding soil. Soil temperature is the major variable which affects the rate.}
of release of nutrient. |

fidvantages of Osmocote *

® Economical — cost of fertilizer used is lower than that of conventional compound fertilizers.
® Feeds Plants Continuously — day and night, rain or shine, with virtually no leaching loss.
® Lower Seedling Mortality at Nursery Stage — better uniform growth.
® Feeds Fully — regardless of soil type or pH.
@ Eliminates danger of scorching.
® Tremendous labour savings.

tiect of external factors on
Osmocote nutrient release

Osmocote have been conducted by various researchers. These studies have demonstrated that
the following factors have no significant influence on the rate of nutrient release from
Osmocote:

® Soil moisture levels from virtual permanent wilting percentage to field capacity.
® External salt concentration of the surrounding soil.
® Microbiological population or activity in the soil.
® Total volume of water applied.
® Soil pH.

Call us for more information

UNIgro eryterprises pte.lto.

81-A Tong Lee Rd Singapore 28. Tel: 2522038/808089
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It the yield per hectare is plotted against the density, curves are obtained which show
that the increase in yield per hectare diminishes as the density increases. The ‘law of
diminishing returns’ in relation to higher densities is clear from the figures published by,
for example, Westgarth & Buttery (1965). Doubling the planting density from 267 to
548 trees per hectare produced 18% more yield, and a further doubling from 548 to 1075

trees produced only 9% more yield (partly because at the highest density, about 35% of
the trees never reached tappability).

If, however, the tapped density and yield are plotted on double logarithmic paper;
the regressions become close to linear; this is shown in Figure 1 for the data of Barlow
& Lim (1967), and of Mainstone (1973). The yield data from Remy (1970) result in
similar straight lines, and the same is found for that of Eschbach (1974) after adjustment
for the untapped trees. In all these cases, yield is taken as the average yield over the years
for which data were available, while the density refers to the number of trees actually
tapped. Unfortunately, it was not possible to take the results of the interesting ‘Marchal’
experiment conducted in Cambodia into consideration, as the reports on this experiment
in the Annual Reports of IRCC never show the stand actually tapped.

The straight lines in Figure 1 suggest that the relationship between percentage of
trees tapped and yield per hectare (both averaged over a number of years) can be repre-
sented by the model log a =m log x or a =x™, in which x is the relative change in density
over the ‘reference density’ and a the relative change in yield over the yield obtained at
the reference density. The regression coefficient m indicates the slope of the line.

3.9

245
Barlow and Lim (1967)

Relative Yield

Mainstone (1973)

1.5

Wk
100125150200250300 400 500 600 700 800 1000
Tapped trees per hectare

Figure 1
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Note that for m = 1, the yield would increase proportionately with density, therefore
yield per tree would be constant; obviously this would be correct only at very low densi-
ties when trees do not compete. At densities higher than around 1000 tapped trees, when
no further increases in yield per hectare can be expected, m approaches zero. However,
within the region of practical interest, m appears fairly constant.

The data of the RRIM experiment suggest a regression coefficient m = 0.21: in the
Vietnam Marchal experiment, the increase in yield with increased density appears more
pronounced (m = 0.30); the data published by Mainstone (mean first five years)
suggest m = 0.25. We will assume for this analysis that m = 0.25. This implies that for
each 107 increase in ‘tapped’ density, the yield per hectare is assumed to go up by
approx. 2.5%, and consequently the yield per tree to go down by approx. 6.8%.

Having found x0-25 as an estimate for factor a, we now turn to factor b : what is
the relationship between density and task size? It is obvious that at higher densities, task
sizes (in number of trees) can be made larger, because tappers have smaller walking
distances between the trees. On the other hand, task sizes cannot be assumed to increase
proportionately with tapped density (in other words, being of a constant area). The
Increases in densities are therefore only partly reflected in increase in task-size. This
suggests a model similar to that for the density-yield-relationship;

task size = KxM

Barlow and Lim (1967) assumed just such a relationship based on the results
of a timing experiment; they found n = 0.27. Remy (1970) assumed a less steep increase
In task size with density; his suggested task sizes correspond to about n = 0.20. The theo-
retical task sizes given by Mainstone (1973) in his table 4 correspond to n = 0.28. For

our analysis we have t@.kz%'l the more conservative assumption of Remy, and taken
n = 0.20; therefore b = xV-<"-

We are now ready to substitute our assumed values a = x©-2° and b = x0'20 In equa-
tion (3), with the following result:

Dr.r.W
,0.80 (4)
I
In order to study the relationship between p (profit) and x (relative density), we
must substitute certain assumed values for Yr= N Dr’ r, W and I . We then have a formula
with only p and x, and can study the differences in gross profit as a result of hypothetical

differences in density. This relationship will be discussed further on; first, we will apply a
short-cut method to find the density at which the gross profit reaches its maximum.

s U258
p=Y_.S.X =

The equation (4) represents a curve; the exact maximum of this curve can be found
by “differentation” : the maximum of the curve is indicated when the first derivative of

the equation equals zero. Therefore:
Dr.r.W

I

d
= = 025 Y.5x075 . 0.0
dx L

4020 _ 4

Y1.S.Tr
3.20 Dr.r. W (5)
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This formula allows us to calculate the density x.D_at which the profit is maximal.
Let us now assume the following values : at D_ = 400 tapped trees per hectare, the
expected average yield level is 1600 kg, with 160 tapping days per year. The average task
size at 400/ha is 500 trees.

Substitution in (5) gives:
1.82

- S S
xO'SS = 391 WoC Oreess ~ ajiiztq (W)
Since the optimum density d is in fact X.D_ in which D_ was taken as 400, we find:

S 1.82

optimum density = 4776 () (6)

Therefore, the optimum density depends only on the ratio o [ nett price of rubber to
cost per tapper per day. Higher cost and/or lower price will result in a lower optimum
density, and vice versa.

For ease of calculation, we can write (6) as a linear regression:

S
log (optimum density) = log 4476 + 1.82 log (W)

The relationship between optimum density and the ratio % is shown in Figure 2,

regression line A. Remember that S is the rubber price minus processing and other costs

which are constant per kg. At a price of about Rp 100!, S would be Rp 80; the average
cost of a tapper (excluding his ‘poundage’) can be taken as Rp 320 per day : therefore

&, = 0.25. Under these conditions, the optimum density is 380 trees per hectare. If we

assume that prices will decrease to S = 70 and costs per tapper increase to W =420, we
have % =0.17, and optimum density = 180 per hectare etc.

I'he above regression (A in Figure 2) is correct only for the selected values
of Y = 1600 (yield level) and r = 160 (number of tapping days). It can be argued that
with IiEthrel stimulation, higher yield levels and/or reduced tapping intensities are feasible.
For example, if we substitute YJ_ = 2000 kg in formula (5), we find regression line B
(in Figure 2) for the relationship between optimum density and §W" ; if we assume that a

yield level of 1600 kg is possible with d/3 (r = 107) tapping, we obtain the regression
marked C.

These regressions B and C show that higher densities have a better chance of being
more profitable. In case C the present price cost ratio of around 0.2 leads to an optimum
density of 520 trees per hectare. If a more conservative yield level (1200 kg at r = 160
days) is assumed, line D is obtained, indicating that optimum mature densities would be
considerably below those currently aimed at.

The above calculations of “optimum” density do not show kow much less the gross
profit will be for densities below and above the optimum. For this we must go back to
formula (4) before differentation:

— e oL AL oW,
1C-;:.stings remain as originally written, in Indonesian Rupiahs, as they are only incidental to the
argument; but it may help the reader to know that Rp 415 = US$1.00.
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B Eaiet 025 D.rW 080

TI’

Substituting our assumed constants of case A (Figure 2 ), we find:

p = 1600 S.xY-27 » 128 w.x0-80 (7)
l Yieldperha(kg) 1600 2000 1600 1200
Tapping frequency d/3 d/2 d/2 d/2
l. Yield per tapper (kg) 18.7 15.6 125 9.4
800 .
C B A D
700
600
>
2 550
=
L
o
= 5004
=
=
a. 450
S
400
350
300
250
200 raye/s b S,
0.1 0.15 0.20 0.25 0.30 0.40 0.50

nett selling price (S)

ratio
cost per tapper (W)

Figure 2



150

This formula shows clearly how the gross profit per hectare is obtained as the diffe-
rence between two functions of x; the first function represents nett income, the second
the cost per hectare. As x increases, the value of both functions will increase; it depends
however on S and W what will happen to p (the difference). Under present conditions,
realistic values are : S = Rp 80 and W = Rp 320. This gives us

p = 128000 x%-2° - 40960 x0-89

In figure 3, the functions 128000 x°-2° and 40960 x°-80 are illustrated, together
with their difference p. This graph shows clearly how with increased density both in-
come/ha and cost/ha increase, resulting in a very flat curve for the difference p; between
200 and 600 trees per hectare, gross profit is almost constant.

180
170
160
150

140

130 nett income

120
110
100

90 gross profit (p)
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70

1000 Rp per ha per year

60

50

tapping costs

30

20

10
X{=10.5 0.75 l 1.2 1.5 2

200 300 400 500 600 700 800
‘Tapped’ dersity

Figure 3
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Formula (5) can also be used to determine whether in a given case on an estate the

density is optimum. If the ‘reference’ density is in fact optimum, x will equal 1, and
Formula (5) will become:

Y ST =320D_.2 W

or S =3.20D_.2W

i i
Now, since_Df_.2 is the number of tappers employed per hectare,
T,
and since W is the tapping cost per kg, we get
yield per tapper
S = 3.20 x tapping cost per kg. (8)

Therefore tapping costs (in Rp per kg) are about 30% of the nett selling price (in Rp
per Kg).

This ‘rule of thumb’ is rather convenient since estate accounts usually give a figure
for the tappings costs per kg. The only snag is that our ‘selling price’ S, is the rubber price
from which fixed costs per kg are deducted : processing, tax, transport. If the tapping
costs (in Rp per kg) are more than 30% of the nett price (after deducting processing etc. )
lower densities will increase the profit per hectare, and vice versa. This simple rule is
based only on the assumed values m = 0.25 and n = 0.20, which represent the rate of
Increase in yield and task size with increase in density.

As shown in Figure 3, the difference in profitability relative to density is negligible,
and under estate conditions agronomic considerations appear to be more important than
economic ones in deciding on tle optimum density. Only under certain conditions
(relatively low tapping cost for instance through low frequency tapping-cum-stimulation
and/or high rubber prices) would densities of more than 400 tapped trees result in an
appreciable extra profit. There are however three economic arguments against high
densities which were not brought out by our simple model:

(a) the model assumed that the constant costs per hectare are not affected by

density. In fact, higher densities will result in higher costs per hectare such as for
planting material and manuring.

(b) the model is based on the relationship between yield and fapped trees per
hectare. All density experiments have shown that in order to obtain a high
‘tapped’ density, the planted density should be progressively higher. In the
RRIM experiment, at 1000 planted trees per hectare about 35% never became
tappable; in the IRCA trial of the 800 trees planted per hectare only 460 and

- 540 were actually tappable in the fifth year of tapping, in PB 86 and PR 107
respectively. This would appear to put the maximum possible stand of tapped
trees at around 650 trees per hectare.

(c) at higher densities growth is slower, and prolongs the period of immaturity;
this has a direct bearing on the total profitability of an estate.
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All things considered, there appears to be no economic justification, under estate
conditions, for densities above about 400 tapped trees per hectare.

On the other hand, the suggestion by Mainstone (1973) that lower-than-standard
densities would result in higher profits does not seem justified.

The above considerations of maximum profitability, which lead to a suggested
mature density of 400 trees per hectare, apply to the commercial estate sector. Under
smallholder conditions where one is simply interested in the highest possible yield per
hectare over the total tapping life of the tree, higher densities will be more profitable,
and the optimum mature density will vary with the clone. In the IRCA experiment,
maximum vyield in the fourth/fifth year appears to be reached at a planted density of
650 trees for PB 86 and 550-600 trees for PR 107.

In the new RRIM experiment, the highest yield over the first three years of tapping
were given at 741 planted trees for RRIM 600, and 557 planted trees for RRIM 701. In
both experiments the stands actually tapped were lower.

Within the smallholder sector, distinction should be made between the individual
small farmer situation and the Government-sponsored ‘estate type’ of development
scheme. The individual smallholder will want maximum yield over a long tapping life, say
35 to 40 years. Whereas the government-sponsored plantation (‘scheme’, nucleus estate,
etc.) is likely to aim at a balance between profitability and maximum labour intensive-
ness, perhaps with a shorter replanting cycle.

In that the independent smallholder will certainly need good renewed bark, he can-
not afford to aim at a mature density much above 500 trees/ha. But densities of 600-650,
to be exploited on virgin bark only with low-frequency tapping + stimulation and below-

average task-sizes throughout, might well be the best investment for the government-
sponsored plantation.

The use of nursery-advanced planting material (of both buddings and seedlings)

would make somewhat lower densities attractive, and some further comments on this
topic may be helpful.

There is much to be said for high-stumped material in a management-shortage situa-
tion, because management can be concentrated on the nursery for the first 1-2 years of

the tree’s life. During this time, there should be sufficient opportunity for training field
staff and labour in the transplanting techniques.

The foregoing considerations tacitly refer to clones, and in fact all recent work on
density has related to clones, although there is not enough information on all currently
recommended clones under comparable environmental conditions.

[t has always been the practice to plant seedlings more densely than clones, on
account of their heterogeneity in growth and yield, and therefore to allow for thinning
based on test-tapping and for the generally lower average yield per tree. Although the
newer seedlings are progressively improving in uniformity and yield, it would still be

recommended to aim at a mature density 10-15% higher than one would choose for
clones, to compensate in terms of yield per hectare.

[t is interesting to note that in the first ten years’ tapping, according to Malaysian
commercial field records published by the RRIM (1974), GG 1 seedlings yielded 93% of
the GT 1 buddings, although relative average tapping stands were not published.
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It is also interesting to note that clones do not have it all their own way in terms of
homogeneity, since:

(a) Combe (1975) has demonstrated that there is a considerable fluctuation in the
coefficient of variation of girth among clones, and

(b) Eschbach (1974) has demonstrated that there is a great difference in toleration
of higher densities between PB 86 and PR 107.

Therefore, in the light of the vigour of the new seedlings, and presuming that they
are selected for vigour at the germinating-bed and nursery or polybag stage, this planting
material should become increasingly competitive with clones.

To summarize with a generalization, the commercial sector should aim at an opti-
mum stand and maximum profitability per tapper; the government sector should aim at
the maximum agronomically feasible yield per hectare in order to create maximum
employment opportunities and generate foreign exchange revenue.

DENSITY AT PLANTING

Generally speaking, the initial density at planting will need to be higher than the desired
mature density; on the one hand, one must insure against losses through root disease,
wind-damage etc., and on the other, a limited reduction of the period of immaturity is
possible by thinning out of the poorest trees during immaturity.

With the use of advanced planting material, selection can be made at the nursery
stage, and there should be no need for thinning in the field. Only if losses are less than
expected, may some thinning be necessary, around twelve months before the tappability
criterion is reached.

The weight of these arguments depends mainly on the quality of management. If
proper techniques of planting, upkeep and root disease control are followed, losses during
field immaturity should be below 10%. Also, good planting with advanced material will
result in a very even stand, and the effect of thinning on average girth would be minimal.
Aiming at a mature density of 400 trees per hectare, there would be little point
In planting more than 10% above that density.

If more losses and less uniform growth are expected, the percentage extra trees could
be increased to a maximum 25%, giving a density at planting of around 500 per hectare,
to be thinned to 400 trees in two stages before the fifth year from planting out.

PLANTING PATTERN

It is assumed that an equidistant planting pattern provides the optimum conditions for
growth, as each tree has the same amount of space: the hypothesis that avenue planting
would provide a larger assimilation area has never been demonstrated satisfactorily.
From this, it can be inferred that the higher the density, the more desirable it will be to
plant equidistant.

Napitupulu (1976) has offered interesting arguments for the opposite conclusion:
- at high densities ‘equidistant’ planting would result in severe selfpruning, tall trees with
small crowns, while ‘avenue’ planting — even though inter-tree distances in the row are
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Use ETHREL Latex Stimulant to increase
your income substantially. It stimulates
rubber trees and prolongs the flow of
rubber, thereby boosting up the rubber
yield per acre considerably. In addition,
ETHREL makes it possible for you to cut
down your production costs.

ETHREL is far superior to all other latex
stimulants in providing consistent results
and in being weather resistant. It does
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rubber trees. In addition, ETHREL works
very rapidly: penetration of the active
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shorter — would allow space for permanent branching in the direction of the interrow.

While it is questionable that the larger canopy would compensate for the increased
competition within the row, this argument needs to be settled by careful study of the
available data in the literature and perhaps experimentation.

There are two situations in which a moderate rectangular pattern might be advanta-

geous : when terracing is required on sloping land and when intercropping is planned as
in smallholder schemes.

With regard to intercropping, it should be carefully considered whether the economic
advantage of three years intercropping — only possible with rather extreme rectangular
planting — outweighs the disadvantage of an increase in the period of immaturity.

There is a lack of information on the economics of intercropping between avenue
plantings with an expected field immaturity of at least five years, compared with an equi-
distant planting of high-stumped material, with reduced or no intercropping and a field
immaturity perhaps as short as three years (Sivanadyan, Haridas & Pushparajah, 1975).

Early arguments for intercropping were based on compensating a smallholder during
the first three years of an expected 6-8 years field immaturity of his replant. This of
course meant planting at 2.5m x 7 or 8m and doubling the fertilizer input requirement
for three years. It is at least arguable that an equidistant, or nearer equidistant planting
with say one year’s intercrop would produce better-developed trees with a shorter field
immaturity and which would outweigh the advantages of three years’ Intercrop in an
avenue planting. After all, the trees have got to last about forty years, and one questions
the prudence of jeopardizing their future wellbeing for the sake of three years’ intercrop
income, especially when the smallholder would still be income-less for another 3-5 years.

The possibilities afforded by high-stumped material make the economics look even
more dubious.

[t has been well demonstrated in many trials that the inter-tree distance should not
be less than 2.5 metres; if therefore it is decided to maximise intercropping capability
by maximising the width of the interrow, the interrow distance appropriate to the
selected planting density is calculated by the formula:

10 000 = inter-tree distance
Desired density

e.g. if the inter-tree distance is 2.5m and the desired density is 500/ha, the formula
becomes 4 000

500

I

Sm.

Whatever the pattern on unterraced land, it is normal to use an inter-tree distance of
2.5m in terraced planting for economy in the cost of terracing;inter-terrace intercropping
1s of course never recommended, because of the risk of soil erosion.

Nevertheless, it remains to be demonstrated that such economy in terracing costs is
not outweighed by shorter immaturity if a more equidistant pattern is employed, i.e.
with more terracing and a wider inter-tree distance. On the other hand, as sloping ground
provides a greater soil surface per map-hectare (increasing with steepness), the flat land
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planting pattern applied to a hill-side will result in a denser stand. For example, a slope*of
30° from the horizontal will give 15% more surface area and therefore more planting
points than the same map area of unterraced ground. In such a case, to preserve the
planting density at flat-ground level, one could opt for improved growth conc!ntlons _by
increasing the inter-tree distance by 15%, or greater economy 1in terracing by increasing

the inter-terrace distance by 15%.

In the absence of intercropping on unterraced land, best growth conditions are pro-
bably obtained by equidistant planting (see Appendix). If linear planting is preferred on
the grounds of economy in upkeep (again a questionable benefit), a minimum inter-trec
distance of 3 metres is recommended.

A NOTE ON FUTURE CLONE TRIALS AND DENSITY EXPERIMENTS

The authors feel that trials whose primary purpose is to test cultivar reactions to, and/or
the economics of, a particular planting density or densities, should preferably be planted
equidistant. If such trials are planted in a linear pattern, the inter-tree distance will be less
than that of the interrow, and to that extent corrupt the findings relating to density

per se.

Needless to say, all normal density trials should be planted on land which does not
call for terracing. It would be interesting, however, to test the economics of equidistant
planting on terraced land vis-a-vis the usually recommended ‘economy’ measure of mini-
mising inter-tree distance on terraces so as also to minimise the cost of terracing. Such a
trial would test the same density at equidistant planting and a variety of inter-tree : inter-
row plantings; it would therefore be necessary to calculate a correcting factor for the
degree of slope.
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APPENDIX
PLANTING DISTANCES AND DENSITIES FOR EQUIDISTANT PLANTING
e - : =
Inter -tree Inter-row Stand
distance distance per

(metres) (metres) hectare
6.20 5.39 299
6.00 5.2 319
5.80 5.05 341
5.60 4.87 366
5.50 4.79 379
5.40 4.70 394
5.30 4.61 409
5420 4.52 425
5.10 4.44 441
5.00 4.35 460
490 4.26 479
4.80 4.18 498
4.70 4.09 520
4.60 4.00 543
4.50 3.92 566
4 .40 3.83 593
4.30 3.74 621
4.20 3.65 652

Planting
start line
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Malaysia - planting through the decades -11

H.V.SPELDEWINDE, PPT., PJK.

(The first part of this communication, which appeared in the November 1976 issue of The Planter,
reviewed the progress of rubber and oil palm planting in Peninsular Malaysia after a general survey of
the planting scene. The second and last part contained herein turns the spotlight on to other crops of
significance, including padi, coconut, cocoa, tea, coffee, soya bean and pineapple. (Editor). -

Padi

Botanical Name — Oryza sativa Family — Graminae

History

In Peninsular Malaysia, nearly one million acres of land are under padi, which is a
crop of importance next to rubber and oil palm in the land-use pattern of the country.

About 20% of the economically active population in the Peninsular are engaged in
padi growing, which is exclusively confined to smallholdings averaging 3-5 ac. During
the last decade, there has hardly been any increase in the total physical area of land under
padi in this regard, availability of water supply and suitable flat lands are limiting factors.

However, the existing padi areas are increasingly being converted to double cropping,
especially after the completion of the major irrigation schemes such as the Muda Project
in Kedah—Perlis, and the Kemubu Project in Kelantan. By the end of 1975, about two-
thirds of the wet padi lands had been so converted to double cropping.

[t has been the policy of Government in recent years to increase padi production to
the level of near self-sufficiency. Towards this end, the Government has taken a number
of direct measures, including the annually guaranteed minimum price for padi, the free
issue of high-yielding seeds, and the fertilizer subsidy scheme. Indirect support to padi
planters through the expansion of drainage and irrigation facilities, rice research, better
extension services and improved marketing facilities through the National Padi and Rice

Board.

These measures have resulted in a steady increase in rice production — from 605.000
tons in 1963 to 1,163 million tons in 1974 — due both to larger areas being double-
cropped and increasing yields per acre. Peninsular Malaysia now produces about 88% of
its rice requirements, the balance being imported largely from China and Thailand.

Coconut
Botanical Name - Cocoa nucifera Family — Palmaceae

History

The origin and method of spread of coconut in Malaysia is not precisely known.
Some sources believe that it might have come from South America by way of sea, but
there are also indications to suggest that the palm had originated in the Malay

Archipelago itself.
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Coconuts are grown both on estates and smallholdings. The estate acreage is declining
and is now about 51,000 ac. the area under smallholdings however has risen by nearly
10% during 1963 — 72. (Table 1). The larger estates had in fact played an'important
role in the development of the coconut industry having provided the ‘lead’ in coconut
planting and in producing higher grade copra. Estates also introduced the technique of
inter-cropping of cocoa with coconuts, a practice now being followed by smallholdings.
Furthermore, estates are also providing high-yielding seedlings for the rehabilitation of

smallholdings.

The declining interest in coconut cultivation is also due to the poor returns from the
crop as compared to returns from other cash crops. Hence, estates are replacing coconut
palms with oil palm wherever possible. This is not the case however in estates where
inter-cropping with cocoa provides adequate returns from coconut plantings.

Smallholdings too have, to a very limited extent, replanted their old rubber and
coconut with oil palm in areas where processing facilities are available in neighbouring
estates. At present, smallholders operate almost 90% of the coconut area in Peninsular
Malaysia and, with the decline of the crop in the estate sector, coconut cultivation in
future may be undertaken largely by smallholdings.

Estates have an average yield of approximately 9 piculs of copra per acre; small-
holdings yields are around 5 piculs per acre.

The discovery of the uniformly high yielding nature of the inter-origin hybrid
Malayan dwarf x West African tall by the I.R.H.O. during the mid-50’s in the Ivory Coast
provided the ailing coconut industry here with a much needed boost. Characterised by its
early yielding habit (in the S5th year) and high yields (35 piculs copra/acre) during
maturity, this hybrid was introduced into Peninsular Malaysia in 1970, and its per-
formance so far has been most encouraging. Popularly known locally as the MAWA
hybrid coconut, it is now being mass produced for commercial exploitation in Malaysia.
This hybrid is superseding the local Tall variety in importance.

Table 1. Coconut Area in Peninsular Malaysia, 1961 —1974

Acreage _

YVear Estates Smallholdings Total
1961 79,710 439 900 519,610
1962 77,760 431,800 509,560
1963 80,170 434,600 514,770
1964 71,720 436,500 508,220
1965 68,000 438,700 506,700
1966 63,080 442 700 505,780
1967 60,210 444 200 504,410
1968 56,560 460,200 516,760
1969 55,420 467,300 522,720
1970 55,430 472,300 527,730
1971 53,490 470,300 523,790
1972 51,180 470,900 522,080
1973 46,480 491,200 537,690
1974 n.a. 493,800 n.a.

(n.a. 0 not available)
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'_l"he Government introduced in 1963 a Coconut Replanting and Rehabilitation
Subsidy Scheme aimed at improving the economic position of the sma<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>