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Editorial :

The Imarticulate Planter?

In our January issue we wrote of The Technical Planter, and this month we
consider his ability to convey his technical knowledge to others. As a professional
body, this Society has far too many members who are unwilling, or unable to express
themselves either through the spoken or the written word. The record of active
participation by our planter members in the Society’s annual conferences is a SOITY
one, and the presentation of papers and discussions from the floor are left largely
to the specialists and scientists. Technical contributions to this magazine follow the
same pattern, and it is a red-letter day when we receive an article from a planter.

For as long as the affairs of this Society are conducted in English there obviously
will be a problem for those for whom this is not their first language. They need not
worry. As a number of Malaysian and foreign authors can testify, they are afforded
every assistance by our editorial committee. The editors rarely return a manuscript,
and then only to point out how the article may be improved, or to recommend its
being offered to a more suitable publication. Our object is to encourage and advise.
and budding authors invariably respond with enthusiasm to our criticisms and sug-
gestions. They also learn a lot.

It seems a pity that since off-duty planters always have something to say about
planting, of recent years our impression is that ‘talking shop’, (so often an irritant
and a bore to non-planters, not to mention the ladies) is nowadays indulged in to a
much lesser degree.

The Bulletin of the Planters’ Guild of the MARA Institute of Technology, the
first issue of which has just appeared, contains a number of articles written by
students in the 3-year Plantation Management Course. We have seen some of these.
and have been impressed with the enthusiam of these young men—most of whom
will soon become planters—for getting their ideas down on paper. If this is an
indication of the literary aspirations and ability of planters-to-be, then all is not lost.
But would our members have these youngsters put us to shame?

Our remarks are directed in the main to the Malaysian planter, since membership
of the Society is now predominantly Malaysian, but there are many non-Malaysians
of considerable seniority and experience who must have a great deal to offer our
younger readers.

Our critics have said that they get fed up wading through the advertisements
trying to find the ‘meat’ in this magazine. Our advertisers, who are very necessary
for the financial viability of The Planter, would probably agree with them since, as
things are, we often have the greatest difficulty in finding sufficient textual matter
to keep the advertisements apart, and the latter lose much of their ‘punch’ if thev
are printed cheek by jowl with each other.

So, Planters everywhere, let’s hear from you!
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Sugar cane as an estate crop

I. HARNESS*

INTRODUCTION

It 1s almost 60 years since the last few acres of commercially grown sugar cane
which had been cultivated in Malaya from Singapore to the Thai border, although
mainly in the north, disappeared and, for the most part, were replaced with rubber
(Jackson, 1968). Until the last decade little or no interest has been shown in sugar
cane as a commercial crop other than the odd patch to be found in kampong gardens
throughout the country. A sudden change occurred in the mid. 1960’s. and since
then schemes have started or are under active consideration for the growing of
around 120 000 acres of cane in various parts of the country from Johore to Perlis.

In the search for suitable estate crops for diversification a large experimental
planting was undertaken on Sogomana Estate in early 1971. Bearing in mind the
widely scattered situations of the existing and proposed schemes it seems likely
that a number of estates may find themselves near enough to a mill and refinery to
consider converting part of their acreage to the raising of cane for sale to the mill.
What follows is not intended as an extensive treatise on cane husbandry but a
narrative of our experience in converting rubber to sugar and some of the problems
involved. Where costs are quoted, some are actual and others are those which. in
the light of experience, would be fair and reasonable for the job being done.

PRELIMINARY CONSIDERATIONS

Although most large commercial schemes will have milling and refining plant
geared to their own acreage and will have little demand for ouside material. it is
almost certain that at least in the developing years they will be able to accept cane
from sources other than their own and, no doubt, be pleased to receive it so their
machinery can work at near full capacity. For the grower, if no long-term prospect
is possible, this is a comparatively minor point as a crop so impermanent in nature
compared with rubber or oil palm can easily and quickly revert to longer-term
tree cultivation.

It should be borne in mind that cane cultivation can be very labour intensive
and without much mechanisation can require up to 60 man days per acre per crop
(Meade, 1964). In the early stages of diversification an estate would not wish to
purchase extra equipment for mechanisation and would have to rely to some extent
on the purchaser for help with specialised machinery. Unless this is forthcoming
it would be unwise to embark on the venture without a large pool of unemployed
labour being available.

Reasonably flat terrain is essential unless adequate labour is obtainable,
particularly for harvesting when crops of about 40 tons of cane per acre must be

—_

*Sogomana Estate, Pantai Remis, Dindings, Perak.
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It cannot be stressed too strongly that good cultivation is vital to sugar cane,

both initial land preparation and subsequent cultivation of soil to eliminate weed
competition.

tree crop to be replaced, and must be mechanical so that all stumps are removed.
No costs for this operation are quoted as they vary so much from district to district
depending upon the stand per acre, tree size, demand for firewood. etc.

by subsoiling at 2 ft intervals, followed by a second subsoiling at right angles to
the first at 4 ft intervals. A bulldozer drawing a multi-tined tool 1s best for this
operation, although we have managed quite well with a Massey Ferguson 165
tractor pulling a single tine. Roots up to I in. diameter should be windrowed up and
burnt. The cost of subsoiling was about $10/- per acre and that of hand clearing
root material $16/-: this operation would cost much less if mechanised.

be poor.

Cane is reasonably tolerant to the local soil pH ranges, but perhaps does best
at a pH of about 6, and raising the pH from 4.3 to 5.2 by an application of 2 tons

per acre of ground magnesium limestone raised our cane yields by some 10%.
If lime is applied it should be broadcast before the next series of cultivations.

a depth of 12 in., followed by one or two discings, produces an adequate seed bed. |
If a rotary cultivator is available this could be used to replace one discing or
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supplement the two discings. The number of cultivations needed depends upon
how easily a suitable tilth can be achieved. It is recommended that about 7 days
elapse between each operation as this allows for weed seed germination and
destruction on the next cultivation. A pre-emergence weed killer might be used at
this stage, though we have found it was unnecessary (Webb 1970; King, Mungomery
& Helen, 1965).

Maximum development of roots usually extends to the depth of tillage. The
deeper the cultivation for the first crop, the greater the area supplying moisture and
nutrients to the plant, and good cultivation is vital in heavy coastal clays. However,
recent work in South Africa indicates that subsequent deep tillage does not
necessarily improve yields, except where lime is to be incorporated or a weak sand
lies over a clay loam and a good soil mix is required (Moberley, 1972).

Drainage. Sugar cane appears to do well under the type of drainage conditions that
suit rubber. It may however be necessary to cut down the intensity of shallow
drains and deepen other drains, especially if mechanical harvesting is to be carried
out; for maximum efficiency, the harvesting machine should be given as clear a run
as possible.

Every effort should be made during cultivation to achieve the maximum degree
of levelling, and it should be possible to carry out the above cultivations for $45/-
per acre.

Ridging. With the completion of the seed bed, ridges and furrows have to be set
up prior to planting. The centre of the furrows should be 5 ft apart and they should
be from 8 in. to 12 in. deep. Suitable furrows can be made with a pair of furrow
openers mounted on the tool bar. Border discs ploughs can also be used for this
purpose. Furrows should run straight and a marker attachment should be fitted to
the tool bar to mark out the line for the next run. The setting up of ridges and
furrows will cost about $3/- per acre (Webb, 1970; King et al, 1965).

Planting. This can be done mechanically but, initially, will probably be done
manually. A basal dressing of manure is spread in the bottom of the furrows and
200 Ib/ac. of CCM 55 is suggested. Planting material or ‘setts’ are stalks of 9-12
month-old cane cut to a length of 14-15 in. with at least two nodes with good buds.
As each node has one bud and these are alternately opposite, setts should ideally
be planted so that the buds are situated at the sides, but this is very time-consuming
and expensive and probably not essential. Before planting, the setts should be
dipped in an organo-mercurial fungicide to control ‘pineapple disease.” During a
very dry spell following planting we experienced some bud damage from wireworms
and cockchafers, but they were successfully controlled by adding Dieldrex to the
mercurical dip at the rate of 1 oz Dieldrex to 3 gal. of dip.

The dipped setts are placed 1 in. apart in the bottom of the furrows. About 2
tons of cane setts are required per acre, but the quantity will vary according to the
thickness of the setts. The planting material is then covered with up to 4 in. of fine
soil, either mechanically or by hand, and it is advisable to compact the soil if
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Subsequent upkeep and cultivation

By the time the cane is 12-14 weeks old shade is generally sufficient to inhibit
weed growth, but prior to this weed control I1s vital; furrows must be converted to
ridges and further manure given. The conversion of furrows to ridges can be done
with the furrow openers, or by border discs. Before the first ridging or ‘hilling up’,
200-250 Ib of CCM 66 should be broadcast along the row of the growing cane.
which at this stage will be about 2 ft high. The second hilling, preceded by another
application of 200 1b/ac. of CCM 66, will be carried out when the cane 1S 4 ft high.
At this height a conventional tractor cannot straddle the cane without damaging it,
and a high clearance tractor has to be used with a high arched tool bar. If these

cultivations are inadequate to control weed growth, MSMA amine cocktails can be
used in the interrow.

The value of good weed control by both cultivation and/or the use of
herbicides is well illustrated by experiments carried out by the Department of
Agriculture, whose plots of weeded or Sprayed cane produced up to 3 tons of sugar
per acre compared with 1 ton from unweeded plots (Chin & Chua. 1970).

It should be noted that little or no work has been done on manuring
commercial sugar cane in Malaysia, although the Department of Agriculture has

taken as minimum requirements, and planters growing cane would need to vary
the mixtures according to the known nutrient shortages in their soils. It is essential

o set up some small trials to assess the value of higher manurial applications,

HARVESTING

The cane will be ready for harvesting from 14 to 18 months after planting for
the first crop, and will be over 7ft high. Tt should not have luxuriant tops and
should, ideally, be cut following a period of low rainfall, when reducing sugars are
low and sucrose content high. Quite reliable SUcrose tests can be made using a
hand refractometer. The time elapsing between cutting and processing is vital to
the miller, as the sucrose content drops sharply on cutting. The shorter the cane
sticks, the more rapid is the deterioration in sucrose. Close liaison between mill
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and grower is essential to ensure that only enough cane is cut as can be rapidly
transported to the factory (Meade, 1964; Webb, 1970).

Dependent upon arrangements made with the mill, the cane will either be
machine-or hand-cut; before cutting, the cane will usually be burnt off to remove
much of the dead leaf trash and some of the top leaf. Burning must be carefully
controlled to prevent adjacent blocks being damaged, and should always be done
into the wind. As soon as the area is cool, cutting can begin, and to achieve a high
sugar content it 1s best to have the cane at the factory for milling in under 30 hours.
Apart from the drop in sugar content the cane dries out rapidly, and there is a
substantial weight loss which we found to be up to 149% over 8 days.

Under ideal conditions a mechanical harvester cuts the cane at or just above
ground level, and also cuts off the leafy top. Both these operations can be
controlled by the machine operator, but the speed of cutting is much greater when
ground conditions are level and cane growth is uniform. The whole stick of cane
passes up an elevator, is chopped into 12 in. lengths, passed along a conveyor and
dropped into a large tractor-pulled basket. Large fans are positioned at various

parts of the harvester to blow away as much trash as possible. The filled baskets
are then transported either individually or in groups of three or four.

Less sophisticated machines are available which simply cut and top the cane
and leave it in stacks in windrows for manual or mechanical loading and transporting.

Cane cut by hand is first topped, and may then be heaped as whole sticks for
loading, or cut into pieces and placed in baskets and loaded. Hand-cut cane
produces a much cleaner cane than machine cutting, but is much more expensive.
Costs of hand-cutting and loading will vary from $5/- to $7/- per ton depending
upon the skill of the labourer, whereas machine-cutting will cost in the region of
$3/- to $4/- per ton (I. Gibson, unpubl.).

Subsequent crops. Second and subsequent crops taken from the same root system
are known as the first, second, third etc rattoon crops. Whilst at present it is not
known exactly how long it will be possible to take rattoon crops before replanting,
four to five harvests seem possible.

Following harvesting the rows of cane are root-pruned to stimulate healthy
regrowth using a subsoiler, border discs or furrow openers. The subsequent opera-
tions follow the same pattern as for the first crop. Harvesting of rattoon crops
is likely to be 9-12 months after root pruning, and yields of cane for the first and
second rattoons the same or slightly better than the plant crop.

PAYING THE GROWER

The method of arriving at an equitable price to be paid to the grower varies from
country to country, and usually depends on rules prescribed by government agencies
in the territory concerned.
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The grower can be rewarded on a flat price basis, i.e. so much per ton of cane
delivered to the mill. The basic disadvantages of this system are (i) the buyer may
find himself paying for cane of low quality and low sucrose content; and (ii) there
1S no incentive to the grower to produce high quality cane harvested at optimum
ripeness. The generally accepted method of purchasing cane is dependent upon
the amount of sucrose in the cane delivered to the mill. Representative samples are
taken at regular intervals, and according to the sucrose content. purity, etc., the
quantity of sugar which can be produced is calculated and a proportion of its value
paid to the producer. In Australia approximately 66% of the raw sugar price is the
growers’ proportion, and in Mauritius 68%. In other territories the amount of sugar
1s determined by the average sugar extraction for the mill or mills for the season.
and the price paid calculated in proportion to the tonnage of cane delivered by the
individual farmers. A variety of systems of bonuses and discounts for the sucrose
content, dirt and trash content and burnt or unburnt cane are in operation. In
some countries extra payments are made in respect of by-products produced, e.g.
molasses or bagasse the fibrous residue after the cane is processed (I. Gibson,
unpubl.; Cuke, 1958: Government of Queensland, 1967, 1970: Government of
Mauritius, 1964; South African Sugar Association. pers. comm.).

With no system of government control on cane sales in Malaysia, and the fact
that growing and refining sugar is a new industry, the question of payment is a
difficult one. The new grower is uncertain of the best cultivation techniques to
adopt, or of his potential yields and sugar content: the miller is operating a new
factory with inevitable teething troubles and loss of sugar, so that initially his
recovery figures may be low. Whilst the grower cannot be held responsible for

factory inefficiency the miller cannot be expected to subsidise the grower who
produces low-quality cane.

It seems probable that at potential yields of about 40 tons of cane per acre
and a sucrose content of 13-15%, about $30/- per ton of cane would serve as a
reasonable basis for negotiating the price to be paid to the grower.

CANE VARIETIES

At the present time little can be said with regard to suitable varieties, and only
experience will show which are the best clones under Malaysian conditions. In
time, breeding programmes will produce strains of cane which suit our soils and
climate, but little progress in breeding new varieties can be looked for in under
5-6 years, and in the meantime proven clones from overseas must be used. Amongst
suitable strains N Co 310, Q 73, Q 80, Q 84, POJ 2878 are known to do reasonably
well here. As planting material is likely to be conveniently available from the mill
or plantation complex to which the cane will subsequently be sold, growers will not
be able to exercise much choice in the early stages. However, the variety N Co 310
appears to be a good reliable clone to plant in the initial stages.

PESTS AND DISEASES

With cane growing being a new venture there has as yet been no major build-up
of pests or diseases. It is fairly certain that this happy state of affairs will not last
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for long, and increasing damage from pests can be anticipated. With a new industry
the opportunity exists to introduce control measures al an early date, and there is
no lack of information on pest control in other tropical cane-growing regions which
would be applicable to local conditions. It is to be hoped that the Department of
Agriculture will give the matter some priority, especially as the growing of small
acreages of cane may prove attractive to smallholders with land within 4-5 miles
of mills.

Pineapple disease. This is caused by a fungus which rots newly planted setts: it is
also responsible for diseases of pineapples and bananas, and is easily overcome by
dipping all planting material in an organo-mercurial fungicide (King et al., 1965).

Cockchafers, wireworms and termites. These pests can damage new bud shoots on
cane setts, particularly if growth is slow due to adverse weather conditions. A good
measure of control has been achieved by the addition of Dieldrex to the mercury
dip. Heavy infestations of soil pests may require treatment with fumigants, and
Systemic insecticides may also be of value (King et al.; 1965).

Stalk borers. These insects are likely to prove the most serious pest of cane, and
they cause substantial losses in many countries. Clean field conditions discourage
breeding places and pre-harvest burning also helps. The breeding and releasing
of fly parasites may be of some value, especially if done early before there is any

major build-up in the borer population. Endrin can be used to reduce infestations
if they occur (King ez al. 1965 : Chin & Chua, 1970).

GENERAL

Although some agriculturalists have claimed that the local climate, with perhaps
the exception of the extreme north of the country, is not entirely suitable for sugar
growing, there is no doubt that acceptable yields and a good sucrose content can
be achieved. If, as seems likely, the government offers protection to the local
industry by way of a progressive restriction on imports, there is every prospect of
Malaysia becoming self-supporting in Sugar over the next decade or so. with a
substantial saving in foreign currency. At the present price of sugar attractive
returns are available to eflicient growers. and cane will become an acceptable

alternative crop in selected areas and also a useful extra crop for smallholders
adjacent to mills,

Table 1 gives the cost of production which could reasonably be expected on a
flat coastal area, for a field which is 7 miles from the mil] and from which a crop
of 35 tons per acre is produced. If a price of $30/- per ton of cane is obtained.
total receipts of $1 050/- less costs of $626 /- would leave an approximate profit of
a little over $400/- per acre. Ratoon crops would produce a better return, for at

least $200/- per acre of the initial costs would not be repeated, although it would
probably be flecessary to spend a little more on manuring,
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T'able 1. Costs incurred in sugar cane cultivation (M5 |acre) for a crop of 35 tons
per acre transported 7 miles to a mill

m

h)

Felling, clearing, burning 100
Subsoiling and root clearing 18
Levelling, ploughing, discing 45
Furrowing 3
Planting material 70
Planting 18
Manure 120
Hilling 15
Weeding 40
Roads 10
Drains 10
Tools 2
Burning and harvesting (machine) 140
Transport to mill @ 14 cts/ton mile 35

Total 626
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Work Study: the technique of work measure-
ment. 1. Activity sampling

J.S. BALLARD

As described in an earlier article, Work Study embraces the techniques of
Method Study and Work Measurement. Although the two techniques are explained
separately, they are complementary.

Work Measurement is the application of techniques designed to establish a time
for a qualified worker to carry out a specified job at a defined level of performance
(British Standards Specification No. 3138). Work Measurement techniques aid ma-
nagement towards (i) more efficient and economic planning; (ii) improved production
planning and control; (iii) setting reliable performance standards; (iv) providing a
sound basis for developing incentives: (v) providing a reliable basis for labour
control.

There are five timing techniques available, but only activity sampling, estimating
and group timing will be described.

Activity sampling

The technique of activity sampling depends on making a large number of
Instantaneous observations of a group of operators, machines or processes over a
period of time. The percentage of observations recorded for a particular activity
or delay is a measure of the time during which the activity or delay occurs. It is
essential that the observations are carried out at random times and record exactly
what activity is being performed at that instant.

In the following example if, at the observation time a spray pump operator is
deciding where to start spraying, he is neither spraying nor walking to and from the
site of operation. An entry should be made under ‘idle’ (unless one decides to
record under a heading of ‘looking to see’).

Activity sampling is ideal for studying complex situations in which a number
of operators or machines are involved. It can bring about improved methods
due to a better balance of work between operators, and better machine loadings
(c.f. Multiple Activity Charts in Method Study). The general organization of work
can be improved because activity sampling highlights unsatisfactory working.

Before any preliminary study is carried out to determine the activities involved
in the work, all persons to be involved should be informed or consulted. Having
decided on the functions involved, the proportion of time allocated to the major
function (most important activity) is estimated. This estimate can be based on
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previously gained knowledge, or from a brief pilot study. The number of obserya.
tions (N) necessary to give the required degree of accuracy at a 95% confiden

level is calculated thus: N = _________.4P (]igo—P )
where N is the number of observations required,

P is the activity percentage of the activity in question,
L is the limits of accuracy as a percentage of total time.

Nomographs can also be used instead of equations (Fig. 1).

No, of- .
Fig. 1. Nomograph for acti vity sampling calculations obsecvalions
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The observations must be carried out over a representative period. Short
repetitive jobs can be assessed quickly over a period of a few days, whereas long
processes will require lengthy study. The duration of the study should always be a
multiple of the work cycle time. If two or three shift systems are in operation the
sampling should be performed throughout all shifts.

After recording two representative cycles, the results are checked against the
estimate. If the estimate is accurate, continue recording. If the estimate is not
correct, N must be re-calculated using the new P value. The study may have to be
replanned. On completing the study, the results are calculated and according to
their importance a closer examination may be deemed necessary before action is
taken.

The advantages and disadvantages of activity sampling are set out below:
Advantages

(1) Simultaneous studies of several operators or machines can be made by
one man.

(11) Highly trained observers are not necessary.

(i1i) Observations can be made over several days or weeks, and the study can
be interrupted at any time without affecting the results.

(tv) The recordings are of short duration and do not tire or bore the observer.
(v) The time involved to calculate the resuits is short.

(vi) No specialised equipment is necessary.
Disadvantages

(1) The operators may change their method of working on seeing the observer.

(i) Few records are made of the method of work, so that if any element
changes a new study must be instigated.

(1) Management and workers may not understand statistical activity sampling.

An example of Activity Sampling

A spraying gang is carrying out carpet spraying from a tractor-based water
supply previously filled from a river. The operators are responsible for mixing
chemicals into 45 gal. drums as required. The results of a brief pilot study indicated
the total activity to consist of the following elements:

Percentage of

total time
(i) Spraying | 60
(1) Walking to and from spraying zone with full or empty pump 13
(i) Filling pumps from drums 8
(iv) Mixing chemicals into drums 3
(v) Idle time (smoking, resting, etc.) 10
(vi) Obtaining water supply from river 6

Total 100
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The number of observations (N) required, taking L as 10% (of 60%) is
calculated: N = P (Ifo‘?) — 266 ,
Thus 266 observations are needed over 6 days or 44 observations per day. |

Using random numbers the times of observations are listed, and recording is
commenced (Fig. 2). At the end of the recording, all columns of the observation
sheets should be totalled and summarized on an analysis sheet (Fig. 3). In the

example analysed, the first two days’ recordings indicated that spraying constituted

Fig. 2.  An example of an observation sheet

Study no. S1 Sheet no. 1 Observer: JSB Date: 20 Sept. 1972

Time of observation Activity*

| (31) | (i) | (dv) [(v) |(vi)
06,45 | /
| | /
| /
/
07.40
: /
08.35 £
/
/
/
08, 50
/
| /
4 |
09.10
7
L

* For details see text
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only 599% of the total activity. N was therefore recalculated at 276, which over 6
days was 46 observations per day. Therefore, activity (i) (spraying) takes between
53.1% and 64.9% of the total time spent.

Fig. 3. An example of a summary [analysis sheet

Study no. Sl1 Observer: JSB Date: 19 Sept. 1972
Study: Carpet spraying Location: Block 4 No. of workers: 4

No. of observations required: 276

Representative period: 6 days No. of observations/day: 46

No. of Actual Confidence limits
Activity observatio<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>