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The Incorporated Society of Planters does not accept responsibility for damage to, or loss
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Any infringement of copyright in respect of any design or matter supplied by the advertiser,
or any libel is the responsibility of the advertiser or advertising agent, and the advertiser
or advertising agent undertakes to indemnify the Incorporated Society of Planters against
damage or loss incurred by reason of such infringement or libel,

Conditions or stipulations which conflict with the above, will not be accepted as part ot

the order containing them; advertisements are accepted only if they conform to the
conditions stated here.
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Editorial :

PALM OIL-THE °‘GIANT’ LEAP
FORWARD!

Armstrong, the American astronaut, was so overwhelmed about his successful moon
landing that he said that the great journey began but with a small step.

The progress made by the Malaysian oil palm industry in regard to improving
the quality of palm oil produced by this country can be likened to this odyssey—
in terms of technology and tough-mindedness.

As a result, Malaysian palm oil has travelled a long way from the commo-
dity’s one-time usage as axle grease on (British) railways to be a component of
shortenings, margarine and cooking oil. The spread of its versatility is steadily
extending—with the widening spectrum of its uses, and some major surprises still
in the offing.

This 1s perhaps the major ‘message’ emerging from the series of independent
appraisals on Malaysian palm oil at the recently held international meetings held
in Kuala Lumpur.

The 700 odd participants in the Malaysian International Agricultural Oil Palm
Conference and the slightly smaller number who participated in the Malaysian
International Symposium on Palm Oil Processing and Marketing which followed
included a significant number of foreign participants—from some 28 countries
where there is either an oil palm growing industry or increasing consumption of
palm oil, especially in food products and cosmetics.

As the world’s largest producer of palm oil utilised for an increasing number
of edible uses, Malaysia is naturally keen to be on good terms with both the fellow
growers of the oil palm and the consumers of the oil from its fruit bunches (and
to a lesser degree, from its kernels too).

Thus, the series of meetings provided welcome opportunity for Malaysian
industry, research, marketing and official circles to seek out the views of their
counterparts abroad and brief them all about the local initiative regarding continual
improvements to Malaysian palm oil quality in line with the expansion of its
worldwide usage.

For, Malaysia’s stake in the oil palm industry is considerable. Already, there
are some 1,600,000 acres under oil palm cultivation throughout Malaysia, the
anticipated production of palm oil in 1976 being about 1,432,000 tons.

These levels are expected to increase further, as Malaysia is programmed to
have by 1980 some 1,917,000 acres under oil palm, with a total estimated output
of about 2,448,000 tons of palm oil.
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Not being content to be the mere exporter of crude palm oil, Malaysia is also
set to process (fractionate, refine etc) such oil to increasing extents prior to export.
The current picture of Malaysia-made products from palm oil include ranges of
cooking and frying oils, vegetable ghee, margarines, shortenings and pastry fats.

According to senior specialists from well-known European and American food
products manufacturing enterprises, the share of Malaysian palm oil in these
products is expected to increase, with further improvements to its quality now
becoming possible.

Tributes to the pioneering spirit of the Malaysian oil palm industry which has
undertaken research and development efforts on increasing yield and improving oil
quality since about 1911 have been paid. These efforts now stand augmented by
the entry of the Malaysian Agricultural Research and Development Institute
(MARDI) into the field of oil palm and palm oil research.

Significant research efforts now underway may result in Malaysia producing
a palm oil with a greater degree of unsaturation, greater ‘liquidity’ and lower
carotene content—all of which, until recently, were regarded by some as pipe
dreams.

The Planter takes pride in reiterating the role of its ‘namesakes’ in facilitating
these exciting lines of progress which, to Malaysia as indeed to the developing world,
means a ‘giant leap forward’—whether in the development of their natural resources
or in harnessing ‘home grown technology to levels at which the resulting expertise
and know-how can compete with the best in the world.

Laurels belong in this realm to every concerned individual and organisation,
including bodies such as the Oil Palm Growers’ Council of Malaysia and the
Malaysian Palm Oil Producers’ Association. In course of time. these laurels will
hopefully be shared by other industry organisations like the fledgling Malaysian
Refiners Association and the soon-to-be-established Palm Oil Registration and
Licensing Authority (PORLA).

The Planter- extends warm congratulations to the organisers of the recent

meetings which helped to prove beyond doubt what lies in store for those to whom
challenges are but milestones in the path to progress and prosperity.
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A preliminary report on exploiting rubber
through puncture tapping’

LEONG TAT THIM?, AZEEZ ABDUL RAVOOF} AND TAN HonG ToONG?

ABSTRACT

The puncture technique of latex exploitation of clone PR 107, using fifteen punctures at d/3
tapping frequency with ethrel stimulation gives higher total yield of rubber with higher sucrose
content than the conventional tapping system of 3 S d/3 without application of stimulant.
However, the late dripping from puncture tapping is much higher than that obtained from
the conventional $ S d/3 tapping.

Although the per cent dry rubber content (% DRC) of the latex from puncture tapping
Is consistently lower than that of the conventional tapping, there is no single incident where
this value drops below the value of 30%. Therefore, it can be considered that this puncture
technique has great potential in rubber exploitation.

INTRODUCTION

Based on a small experiment involving only eighteen tapping, Tupy (1973) con-
cluded that rubber can be tapped successfully by using sharp needles. An attempt
was made to test and develop this new technique of tapping to suit Malaysian
conditions (Tan and Leong, 1975).

Before embarking upon an elaborate and systematic experiment, it was felt
necessary to try out the puncture tapping first in a simple trial to see whether the
technique works under Malaysian conditions.

MATERIALS AND METHODS

The trial is in progress within an existing experiment on ‘discard’ trees of clone
PR 107 (1960 Replant) at Tanah Merah estate from J uly 1974 with the following
treatments.

L — ——— = —_— — ==

I Part of a research project in progress towards Master of Agriculture Science degree at the
University of Malaya.

2 Experimental Officer, Agricultural Research Section, Chemara Research Station.

3 Supervisor of this graduate research programme and Lecturer in Plant Physiology, Faculty
of Agriculture, University of Malaya.

4 Head of Agricultural Research Section, Chemara Research Station.



210

Method of Tapping cut or Tapping Stimulation
tapping no. of punctures frequency Monthly
A. Puncture tapping 15 punctures/ d/3 (GEM 3.3 %)
tapping
B. Conventional 1S d/3 No stimulation

tapping (control)

A randomised tree plot design was used in this trial with twelve trees per treat-
ment, sub-divided into three blocks. Each block was tapped third daily. The crop
(latex + late dripping) was collected and weighed in bulk individually for each
treatment. Latex samples of each treatment were obtained at regular intervals for
determination of Dry Rubber Content (DRC) and sucrose content.

The puncture technique consisted of making fifteen punctures per tapping on
the vertical band on the bark. The band which is 2 cm wide and 100 cm long was
scraped first and treated with Guthrie Ethrel mixture (GEM 3.3% ethephon) as
shown in the panel diagram (Fig. 7). The subsequent bands, made at monthly
intervals were placed parallel to the old ones at 1 cm from each other, and at
2 cm above the renewal bark of the old panel.

A second phase trial in the same area was similarly set up six months later
to confirm the results of the first trial. It differs from the first trial in that the
vertical bands were placed at a distance of 2 cm from each other instead of 1 cm.

RESULTS
Total yield

During the pre-treatment period, both treatments were tapped on 4 S d/3 tap-
ping without stimulation. The total yield (latex and cuplump) from trees intended

for puncture tapping was slightly less than the control while the sucrose content of
the latex was more or less the same (Fig. 2).

From the second month onwards the puncture tapping treatment out-yielded
the control. The total yield from puncture tapping showed a consistent high
yielding trend while that of the control remained more or less constant at a lower
level (Fig. 2). Due to the suspension of tapping imposed by the Government to
stabilise rubber prices from 24th December, 1974 to 8th January, 1975, the yield of
January (15th December, 1974 to 14th January, 1975) was lower than those of other

months (Fig. 2). This depression of yield obviously resulted in a slightly lower
average yield (Table 1).

The differences in the components of yield such as latex and cuplumps (late
drips) between the treatments was of the same trend as that of total yield. For exam-
ple, the latex yield in the puncture tapping treatment was better by as much as 32%
over the control, while the yield of cuplumps was as much as 270% over the con-
trol. In fact, the late dripping amounted to as much as 30% of the total yield
in the puncture tapping treatment as opposed to only 13% in the control (Table 1).
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First vertical ¢
stimulated band
100 cm long and
2 cm wide

Second vertical

r' - = stimulated band
l cm apart

s Virgin bark

4 R - : _‘_..:' :. | 3 Renewal bark

-:“?E 150 em (60")

A Soil level

Fig. 1. Diagram showing the first and second vertical band on the virgin bark
(I'ree planted in 1960).

Iable 1. Effects of treatment on vyield, % DRC and sucrose content, average
of 18 months.

e S S N S S R LS (R S e S
Yield (kg/ha|/month)
————

Total % of Yo /e
I'reatment Latex Cuplump (Latex + Cuplump, Control DRC  Sucrose
Puncture 148 64 212 164 32.3 0.71
tapping (30.2)
Conventional 112 17 129 100 38.3 0.39
S d/3 (100%) (13.2)

Note : (

) figures in brackets indicate cuplump as % of total yield.
Dry Rubber Content (DRC)

The puncture tapping treatment has produced lower DRC of the latex than
the control. However, it should be noted that although the DRC of the latex of

the puncture tapping treatment was lower, it was much higher than the accepted
minimum of 30% during the entire period of eighteen months of exploitation.
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Fig. 2. Effects of treatments on the yield of rubber and sucrose content.

Sucrose content

The sucrose content of the puncture tapping rose after the first month of
exploitation and thereafter it remained at a much higher level than the control.

Girth

The trees subjected to puncture tapping treatment consistently recorded better
girth increments than the control in all the blocks (Table 2).

Table 2. Effects of treatments on girth increment over 15 months (cm/tree).

Mean annual girth increment

Treatment —_——~ —
| Block 1 Block 11 Block 111 Mean LSD
Puncture tapping 312 3.17 2.50 2.93 0.94 (5%)
Conventional
S d/3 (100%) 2.10 2.05 2.17 2.11 0.78 (10%)

The results showed that there was not much difference in the technical pro-

perties of these two types of rubber. Rubber from both treatments would qualify
as SMR 5L.
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Results of the second trial (Fig. 3) follow the same trend as that of the first
trial, for all the parameters tested.

DISCUSSION

The preliminary results for eighteen months in the first trial appeared to confirm
Tupy’s findings. Puncture tapping yielded more than the control and the sucrose
content of the latex from puncture tapping also remained at a higher level than
that of the control. Results from the second trial confirmed the above findings.

According to Tupy, stimulation activates latex metabolism and consequently
increases migration of sucrose into the stimulated area. However, under the con-
ventional method of tapping, this effect is less pronounced, probably due to
limited migration of sucrose resulting from the removal of conducting vessels. This
concept, therefore, can probably explain the higher yield in the puncture tapping
system of tapping due to the fact that there is virtually no removal of conducting
vessels.

Despite the fact that puncture tapping system yields much better than control,
this is not accompanied by a corresponding reduction in the girth increment over
the control. In fact, both yield and girth increment are better in the puncture
tapping treatment than control. This may perhaps be due to a more efficient
utilization of nutrients and photosynthates than in the control. This, therefore,
may also open up the possibility of puncture tapping of young trees, with a girth
of even less than 45 cm. If this hypothesis is proved right, the immaturity period

of rubber trees can be significantly shortened by as much as 12 months with
tremendous economic advantages.

Work in progress

Based on these early conclusions confirming the superiority of puncture tapping,
a more sophisticated experiment is already in progress to find out the optimum
length of the vertical band, number of punctures, method and frequency of ethrel

stimulation, the best placing of the vertical band. sequence of tapping and clonal
responses.

As this trial has also indicated the possibility of puncture tapping of young
rubber trees, investigations involving trees of various girths are also in progress.

Acknowledgement. The senior author would like to thank the Director, Opera-
tions Division and the Controller, Research Services of Chemara Research Station
for permission to publish this paper. Special thanks are due to the field assistants,
staff of the Agricultural Research Section, Statistical Section and the Laboratory

Section for their assistance and to the Technological Laboratory at Chemara for
the analysis of the rubber.
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Porcupine—a major pest in oil palm clearings
from jungle in Central Johore

K. CHANDRASEKHARAN, B.SC., A.LS.P.*¥ AND G.C. EDMONDST

INTRODUCTION

Injurious pests of the oil palm include insects, mites, birds and mammals. Attacks
by pests have been studied and emphasised only when an alarming outbreak of
pest attack has taken place. When the word rodent is mentioned in relation to

oil palms, first thoughts are of the rats and not the porcupine. The latter however
1S a far more efficient gnawing animal.

Published works on porcupine attack and control in Malaysian plantations
are scanty.

It is the intention of the writers to try to deal as extensively as possible with
the porcupine problem encountered by them and their colleagues in the Kuala
Lumpur Kepong Berhad jungle development in Central Johore where 28.000 acres

of virgin jungle was cleared for oil palm plantation between the years 1972 to
1976.

Timber extraction, felling, burning and clearing upset the life pattern of many
jungle habitants. Many of them presumably moved deeper into the jungle away
from the jungle clearing, but the porcupine for some reason known to itself stayed
along the jungle fringes and the young oil palm became a source of food to them
and they, in turn, became a pest to the management.

A total of 23,000 acres of jungle have been planted. The balance of 5000
acres 1s ready to be planted. All figures given of the extent of damage caused by

porcupines relate to the first 23,000 acres planted up to September of the year
1975.

The number of palms totally damaged by porcupine at the end of September
1975 1s 72,351. These palms have had to be replaced. The total palm damage

is equal to approximately 1206 acres of palms and this is valued at about $101,304
ex-nursery.

Other costs would include maintenance of palms up to the time of damage,
planting, fertilising costs etc. The total loss of palms due to porcupine attack works
out at a loss of 49.5 palms per day for the “1972 to 1975 period. Before an

analysis of the preventive methods used at the KLK “Jungle Complex” is made,
let us take a closer look at the pest itself.

* Lately of Landak Estate, Paloh, Johore.
T Lately of Kekayaan Estate, Paloh, Johore.
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THE PORCUPINE — HYSTRIX BRACHYURA

The porcupine is an interesting mammal, holding a high place in the opinion of
local gourmets, that dwells in the Malaysian jungles. It is characterised by a body
covering of stiff quills, which are modified hairs and three species namely Hystrix
brachyura (Linnaeus), Atherurus macrourus (Linnaeus) and Trichys lipura (Gunther)
are found in West Malaysia.

The specie considered here is Hystrix brachyura (Linnaeus) commonly called
LANDAK RAYA and this differs from the other two species in size and in colour of
quills which are black and white. The quills are sharp and pointed except for the
ones at the tail section which are “hollow modified quills””. When the porcupine
is disturbed it shakes these hollow quills thus producing a rattling noise.

There is an old belief that a porcupine can shoot its quills at an adversary, this
is not true. What actually occurs when the porcupine, a timid animal, is attacked
is that it will endeavour to run away but if cornered it will stop sharply with its quills

bristling out and a hotly pursuing dog or other animal gets itself impaled on a few
quills.

Tigers and leopards often get a quill impaled into their front paw when they
try to turn the porcupine over in order to attack the unprotected underparts of the

body, and the paws, swollen and infected, are often the initial causes of such animals
becoming maneaters.

The head and body measures about 700 mm while the weight is about 8 kg.

The porcupine spends a great part of the day sleeping and is active at night. How-
ever, it cannot be said that it is active exclusively by night.

The porcupine is a herbivorous animal and confined to the ground. Its usual
diet comprises of tubers, such as tapioca, wild ginger, sweet potatoes and fallen
fruits, and succulent stem such as that of the young palm. It is noted that the
porcupine also gnaws on the bones of dead animals, probably to sharpen its teeth
and to feed on the marrow (Wood 1968) and also if enough juicy fruit (e.g. papaya)
is available, free water will probably not be drunk. (Medway 1969).

Information on the breeding habits of the Hystrix brachyura is virtually nil.
But in the case of another porcupine namely Hystrix cristata, of the same family,
the mating takes place at night and has rarely been observed. In Uganda the
explorer Gromier watched the mates nuptial display by the light of a torch. The
crest was erect and the back and tail quills were flicked up and down with a
peculiar clicking sound. This was accompanied by a grunting not unlike that of a
pig. After two months gestation the females give birth to two or three young, which
are born without quills. These appear gradually, replacing the initial fur. (Larousse

1967). In the case of Hystrix brachyura the normal litter is one but two and three
have been recorded.

The facts on the number of young ones in the litter have been established by
the authors by the number of embryoes found on post mortem examination of gravid

females shot by hunters and by the number of young ones seen following the mother
while hunting.
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As stated earlier, the porcupine is generally a nocturnal animal and it usually
comes out at night in search of food.

It attacks the palms either directly at ground level or it first digs 1-6 inches
into the ground before attacking the palms bases. The fibrous leaf bases are gnawed
off and the succulent cabbage, or heart and internal tissues that could be eaten.

(Chua 1968).

Fig. 1. Typical porcupine damage.

It was observed that the porcupine would eat a group of 4 to 6 palms in a
night—depending on the age of the palm. They would return the next night and eat
another group of palms or continue on the same palms eaten the previous night.
This continued process of coming back to the same area, on an established path

was a great help to our hunters.

At times very young palms were dragged away from the planting points before
they were eaten. Once the centre of the meristem is destroyed the palm dies (Chua

1968). They preferred young palms of 1 to 2 years but occasionally 3-year old
palms have been attacked.

CONTROL METHODS THAT WERE ATTEMPTED

Various methods were used to control the porcupine. We would like to point out
at this juncture that the methods used were all under practical field conditions and
not in any form of experiments or controlled trial. As, so often is the case, when
an agricultural problem is present there is no time to assess the most effective control

and immediate action is imperative.
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The analysis of these methods are given below:

METHOD I — HUNTING

Introduction: Although time and man hour consuming this method was one of the
most effective means of controlling the pest. The ‘jungle complex’ has approximately
27 miles of jungle boundary and a total of 7 hunters were employed. These hunters
used 12 bore shot guns using number 4 load cartridges and hunting lights.

Procedure: Roads have been made along the jungle border for dual purposes—
demarcation of boundaries and to facilitate patrolling. The hunters used motor-
cycles whilst travelling from one post to another. The hunters work on a roster basis
in order to ensure the boundaries are patrolled everyday.

Limitations: There were some shortcomings. (a) There was a shortage of efficient
licenced gun holders willing to hunt porcupines. (b) Only after the porcupine

attacked a palm or an area was it possible for authorities to ascertain it as possible
'site” for porcupine damage.

Results: It was soon established that the porcupine ventured out as early as 7.30
p.m. on a dark night, whereas on a moonlit night it came around 1.00 a.m. and
3.00 a.m. Usually they were solitary or with a young one but they seldom came in
a group, though we have experienced cases where two or three have been shot in
one night at the same site. During a period of nine months of records kept in
1975—a total of 65 porcupines were shot. Early records were not maintained but
kills were significant during the period.

Conclusion: The hunters were paid a basic salary of $180.00 per month and an
additional reward of $5.00 per killed porcupine was given as an incentive. Car-
tridges, batteries and even petrol was provided by the estate.

It would be of tremendous help if the Government made it easier for the estates
to possess more gun licences and certainly greater success would have been achieved

if more hunters had been available and the intensification of patrols could have
taken place.

This method would probably be more effective if hunting dogs were used by
the hunters to track down the porcupine. These dogs could be used during the
daytime to spot any porcupine that may be dwelling beneath the cover crops or
lying up just inside the jungle fringe. If the hunting is to be more effective as well
as economical, then a fair knowledge of the behaviour of the porcupine in this
country is vital and this knowledge can be fully utilised. This is obviously an area
where research of a basic zoological nature is called for.

From the above records and data for the first nine months of 1975—the

approximate cost for a single porcupine killed amounts to $180.00. The total of
palms that were damaged by porcupine despite hunting and various other control
methods used simultaneously for the same period, was approximately 18,000.
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METHOD II — FENCING AND TRAPPING

Introduction: Part of the jungle boundary was fenced with 1”7 mesh chicken wire
to keep out the porcupine and to trap if possible.

W .

Pfocedure: Approximately one mile stretch of the jungle boundary was fenced up
with 3" mesh chicken wire measuring 21 ft. in height. At intervals of approximately
5 chains at places and where it was not easy to fence, an opening was left in the
fencing. At these openings, traps measuring 31 ft, x 21 ft x 3 ft. made out of B.R.C.
netting was set. Tapioca, jackfruit or nanka were usually used as bait. Traps were
also placed inside the field in a random manner.

Limitations: Due to the cost factor it was considered impracticable to fence the
entire jungle boundary which as mentioned earlier was approximately 27 miles in
length.

Results: The fencing was quite easily uprooted by the porcupine which indicated
that the fencing only served to make it difficult, but not impossible, for the porcu-
pine to proceed. A total of 3 porcupines were trapped, but the damage to palms
continued. A total of 15 porcupines were shot by the hunters at these locations
during the period while this method was in progress. A total of around 2000 palms
were also damaged in this area and it should be noted that hunters still kept a
check on this area. This indicated that porcupines were not easily lured to traps
and their erratic movement made trapping difficult.

Conclusion: Fences and traps were checked daily and uprooted fences promptly
reset. This method would probably have been more effective if stronger fencing
material had been used and if the plantation was smaller.

One of our nurseries had a proper fence erected but even here the persistent
porcupine damaged a few hundred palms. They gained entry by burrowing below
the buried wire netting or finding an improperly joined section to break through.
The usual points of entry at the nursery was through the drains. This made it easy
for the hunter who had just to wait through the night before he spotted the
porcupine.

As you can see from the above points that in small sections control was possible
to a certain extent with the combination of fencing and hunting. It is felt that
fences, whilst not impenetrable by porcupines, do deter them and by leaving open-
ings they do tend to be led to points where a waiting hunter can deal effectively
with them thus reducing the area of patrol required.

METHOD III — POISON BAITS

Introduction: Attempts were made to poison the porcupine along the jungle fringes.

Procedure: Anti-coagulant poison baits were used. These baits measuring 6” X 6”
were placed at the foot of the palms near the jungle fringes.
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Results: This proved a total failure.

Conclusion: 'We would like at this juncture to point out that other methods of
using poison inside the fruits such as Nanka-Durian were not tried. The reason
being, that this method may kill other protected herbivorous animals, and with many
of these in the area it was considered that these should not become casualties when
only the porcupine represented a problem. In all our efforts we were attempting to

come up with a selective control.

METHOD IV — WIRE COLLARS

Introduction: Attempts were made to prevent the porcupine from reaching the
palms.

Procedure: %" mesh chicken wire guards were put around each palm. To make
it more difficult for the porcupine even two wire guards were used at radiu of 6”
and 12” from the palm bases respectively. Another form was by using double layer
wire guards around the base of palms.

Result: Although this method had initial success it was not long before the porcu-
pine uprooted the wire guard and had its feed. Initial success is recorded because
at first the porcupine did avoid those palms with wire guards but just went deeper
into the field for palms without guards.

Conclusion: One of the problems in this method was that the wire collars were
not pegged securely enough due to reasons such as soil condition. We partic-
ularly mention soil because in areas where soils were soft or sandy and pegging was
easy—it was also easy for the porcupine to uproot it. This was particularly evident
during the rainy season when the soil was wet.

METHOD V — CHEMICAL CONTROL

Introduction: Control of this pest with the use of poisonous chemicals painted on
to palms was carried out. In this instance numerous factors had to be considered
in the selection namely, the dosage level and effectiveness in killing porcupines and
also the side effects on the palm itself.

Our main aim in using chemicals was to find a suitable chemical that would
either kill the animal or act as a repellent. The following chemical combinations
were tried: —

. Zinc Phosphide, starch and water
2. Zinc Phosphide and Tenac Sticker
3. Temik 10G, starch and water
4. Temik 10G and tenac sticker

We would have liked to have tried Barium Carbonate in this situation but was
not available at the time.
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(a)

(b)

Zinc Phosphide

Procedure: Various combination of zinc phosphide with starch and water were
mixed and painted on to the base of the palms. These palms comprised the
first five rows along the jungle fringe. Similar tests using various combinations
of zinc phosphide and tenac sticker were carried out. A cost of around 10
cents per palm for palms direct from the nursery was involved.

Results: During the first two to three weeks the porcupines avoided the treated
palms but went deeper into the sixth row and beyond and attacked the palms.
After the initial two to three weeks the chemical did not deter the porcupines
from feeding on the treated palms. This method was tried during the dry and
rainy seasons. Proof of treated palms being damaged by porcupine was ex-
plicit—there was no proof that a porcupine was mortally affected by the
chemical.

No signs of toxicity was noticed on the palms.

I'emik 10% Granular—an Aldicarb pesticide

Introduction: Temik 10G is a granular systemic carbonate pesticide for the
control of night flying beetles, grasshoppers, nematodes etc. It is usually applied

~ 1n the soil and rapidly absorbed by the root system. It is yellowish brown in

colour and has a “Mercaptan Odor” (Technical Information on Temik 10G
1970: 1971).

Procedure: It was tested in the following proportion 1 Ib. Temik 10G to 2 Ibs
starch and 1 gallon water, alternatively with tenac sticker. This mixture was
painted on the base of the palms along the jungle fringes in the first 5 to 6 rows.
A cost of around 12 cents per palm for palms direct from the nursery was
recorded.

In certain areas an added protection of wire collars were also put around the
palms.

Results:  Initially the porcupine avoided these palms and went deeper into the
field as in the case when zinc phosphide was used. The porcupine avoided the
palms treated for about a month or more but there were cases of the porcupine
attacking the treated palms being recorded. Unlike the case of zinc phosphide
we were, at least in this case, able to find three dead porcupines not too far
from the area attacked. This gives indications but is not positive proof that
the chemical did have some of the desired effect.

No signs of toxicity to palms were noticed.

Conclusion: The control was not fool proof or positively proven but there
was consolation in the fact that the chemical being grainy in texture after
sometime was washed down to the soil. This in turn was absorbed by the palm
and acted as an insecticide against apogonia beetle. However the writers believe
that further investigation of this control is merited,
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METHOD VI — STAKE STOCKADE

Introduction: In the earlier plantings where the palms were over two years of age
from field planting, we had a major problem in trying to keep the later supplied
palms, which of course were much smaller than the rest of the field, from being
attacked by porcupine. It was considered essential to get these palms established
in order to permit them to make adequate growth before they were shaded out by

the older palms.

Procedure: 1In desperation we decided that the only absolute safeguard was to
erect a stockade around each palm. Stakes of 1”7-2” diameter, measuring 3 feet
were cut and driven into the ground about 12”-15” away from the palm, creating
a complete stockade around the palm. The stakes were placed about 2”-3” apart
but no more.

Result: This time consuming operation is in the writers’ opinion the only guaran-
teed way to keep the porcupine out for 12 months or more before the stakes rot
away. This method is expensive as the cost per treated palm is in the region of
$2.00 per palm. We have protected over 1000 palms by this method but consider
the expenditure warranted as in most cases these palms have been supplied twice
and In some cases three times. '

GENERAL CONCLUSIONS

No fool proof method in the control of the porcupine was devised. Though all
methods were as far as possible simultaneously put into practice—the damage con-
tinued due to each method’s limitations.

The last method described, using stakes did definitely keep the porcupine out
but it was only useful for the older areas where the continued damage due to porcu-
pines warranted supplying and these palms had to be protected from further damage.

This method would not be too practical in areas being newly planted, as it
would be too expensive to put up stakes around every palm planted along the jungle.
It must not be forgotten that the porcupine went deeper into the planting when it
found the palms along the jungle boundary protected.

A need for a chemical repellant is the only logical answer to a problem of this
nature. A repellant that can be painted on to the palms at the nursery prior to
planting is the only practical method that will have any control over this animal.

The killing of these animals by using chemical poison or hunting is not the
answer as, the long term effort of conservation of wild life, must also be borne
in mind.
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Fig. 3. Close up of the “stockade’” protection.
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