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Editorial Committee : A. W Charles, M.Sc. (Cantab.), B.Sc.Agr.; S. P. Saville, B.Sc.Agr.,
Dip. Ed, D.T.A. (Trin.).
General Editor : J. R. Vicary, D.D.A,

Notes to Contributors

The Papia and New Guinea Agricultural Jonrnal deals with recent advancement of tropical
agriculture and acts as an extension medium for the dissemination of agricultural information
to the Territory planting and farming community, All articles submitted for publication in
the fournal should be typed with double spacing. Carbon copies should not be sent. Authors
are requested to avoid the use of abbreviations and not tc underline either words or phrases.

References to articles and books should be carefully checked. In a reference the follewing
information should be given : Initials of author, surname of avthor, full title of article, name
of journal, volume, full date, number of first and last pages of the article. If a reference is
made to an abstract of a paper the name of the original journal, together with that of the
journal in which the abstract has appeared should be given with full date in each instance.

Authors who are not accustomed to preparing drawings or photog-aphic prints for repro-
duction are invited to seek the advice of the Editor.

Technical papers should commence with a summary which could be used by overseas
abstracting journals.

Communications, Advertising Rates.

All communications, and applications for advertising space, should be addressed to the
Editor, The Papua and New Guinea Agriculiwral Jowrna, Department of Agriculture, Stock
and Fisheries, Konedobu, Papua.

Subscription Rates

The Annual Subscription is Gs. Aust. per volume of four numbers.

Former Issues of Gazette and Journal

All numbers of The New Guinea Agricalinral Gazette from Volume 1, Number 1, to
Volume 7, Number 4, are out of print. Copies are available of The Papua and New Guinea
Agricultural Gazeite, Volume 8, Numbers 1 to 4, and The Papua and New Guinea Agri-
cxltural Journal from Volume 9, Number 1 onward.
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Plate I.—A  type of hand-operated knapsack sprayer used for high volume application of
chemicals.—N.B.—Excess spray running off,

of insecticide used, and the versatility of modern
power-driven shouldez-mounted misting
machines. In contrast to the dilute mixtures used
in high volume spraying, concentrated mixtures
of insecticides are applied, again, for caterpillars
on cacao, a 2.5 per cent. DDT solution is
recommended.

The disadvantages of misting are that there is
less effective deposition of insecticide, compared
with high volume application, when equal
amounts of active material are applied per acre.
As the amount of spray per acre is reduced there
is a corresponding decrease in the effective de-
position of active material, as a higher percentage
of the mist falls to the ground, particularly on
young trees.

PAPUA AND NEW GUINEA AGRICULTURAL JOURNAL

Dusting.

Dusting is generally used for capsid control
in cacao ; however it is probably the most ex-
pensive way to apply a given amount of insecti-
cide. For example, in the control of capsid,
it costs 8s. 104. per acte for each application of
BHC dust (at 8 Ib. per acre) but only 1s5. 84.
per acre to use an endrin mist for equivalent
results (see section on capsids). The main
advantage of dusting is in the speed and ease of
an application, also, no water or preparation is
required. Hand operated machines can be util-
ized in the treatment of small areas. Apart
from expense, dusting is at a disadvantage
because of the poor resistance of the deposits to
washing by rain.

It is importa
methods are jus
insecticide to the
used, equal amc
given area) mu
results. The sec
that an even ¢
obtained.

CACAC(
I

There are five
as attacking cac:
V, VI and @5
(P, plutus Ob
(P. proximus Fsl
Papua (P. szenti
of the weevils i
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Plate TV.—(top left hand) Pantorhytes plutus
Oberth. (adulr).

Plate V.—(below lefr hand) Pantorhytes
szentivanyi Mshl, (adult).

Plate V1I.—(above) Pantorhytes proximus Fst.
(larva).

alive in cages for as long as 190 days and have
laid up to 300 eggs in that period, at the rate of
one or two per day. The time elapsing between
emergence of the adult and oviposition is not
known.

Host Plants.

The ptincipal indigerous plant which is host
to Pantorbytes is the regrowth species Pipturas
argentens, although P. proximus has also been
recorded from Schummansia lenningsii. Doubt-
less there are other native host plants which have
not been recorded, although Pipturns is evidently
the plant to guard against in the neighbourhood
of newly established plantations.

Damage.

The main damage is caused by the larvae
(Plate VI} which extensively bore in the sap-
wood. This has the effect of setiously weaken-
ing the tree, and even causing its death if the
attack is sufficiently severe. Often, particularly
in young trees where the bark is still smooth,
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the eggs are laid in the jorquette, and the sub-
sequent feeding by the larvae weakens the tree
to such an extent that it splits when subjected
to undue strains such as high winds or heavy
rain, This type of damage is common with
P. proximus in the Morobe District,

Control.

Removal of all neatby Piptaras is the first re-
quitement in attempting conttol. The establish-
ment of a mechanical barrier between host plants
and uninfected cacao trees is a useful controllin
factor. The effectiveness of such a batrier émm
depend on its ** obstruction value ” to the move-
ment of the weevils, Suitable batriers which
suggest themselves ate Imperata, dense stands
of Lencaena glawea, taro or sweet potato. Mech-
anical cotting, and removal of the larvae from
the cacao trees can achieve good results provided
that the operation is commenced as soon as
infestation is observed and care is taken in the
cutting to prevent undue damage to the tree.

A reliable method of chemical control of the
adult has not been devised so far, but if a
regular programme of plantation hygiene is car-
ried out, this would have a beneficial effect in
maintaiping the weevil numbets at a reasonably
low level.

There are indications that treatment of larval
channels by various insecticides may prove to be
beneficial. However, these trials have not pro-
ceeded far enough to warrant a firm recommenda-
tion.

LONGICORN STEM BORERS.
Lamiidae—several species.

At the present time, Glenea alwensis Gah.
(Plate VIT), in the Bismarck Archipelago and
the Solomon Islands, and Glenea lefebueri Guer.,
on the mainland of New Guinea including West
Irian, are the commonest representatives of the
species of longicorns found in cacao. Several
other species of different genera occur also in
different parts of the Territory, but their import-
ance is limited by the localized nature of their
occurrence, The longicorns are primarily pests
of heavily shaded ateas and so are commonest
on the borders of. plantations adjoining the
rainforest, and in over-shaded cacao.

Life History.
Few details are known about the life history

of these longicorns beyond the fact that the
larval and adult stages are somewhat shorter

PAPLIA AND NEW GUINEA AGRICULTURAL JOURMNAL

Pigte Vill.—Pantorhytes damage to cacao, n.b.
adult,

than those of Pantorbytes, Glenea novemgnitata
Cast., a species of Glenea found in Indonesia,
lays its eggs singly on the lower part of the trunk
of the cacao, and the young larvae feed at first
on the bark, later making serpentine channels
through the sapwood.

Host Plants.

Several regrowth trees are known to be native
hosts of Glenea, although infestation is infre-
quent and the need for their removal does not
arise as it does with Pipturas (and’ Pantorbytes
infestations ).

Damage.

In all species the damage is similar to that
caused by Pantorbytes except that the larvae tend
to move under the bark e.g., in a horizontal
direction and are more likely to kill the tree
(Plate IX). The larvae are subcylindrical in
shape with an enlarged thoracic region and
prominent intersegmental constrictions,  They
are white to creamy yellow in colour. ‘The

Plate 1X.—Lo
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Plate XIl.—Achdaea janata L. (pupa).

Life History.

The total life cycle covers a peried of 32 to
38 days, including 2 pre-oviposition period of
ten to fourteen days and a caterpillar stage of
I1 to 17 days. The adults can live for up to
three weeks, though females exhausted by egg-
laying wsually die within ten days. The rate of
egg-laying is high—200 to 250 eggs the first
night, gradually dropping to 60 or 70 on the

PAPUA AND NEW GUINEA AGRICULTURAL JOURNAL

hfth night, with 2 total of about 600. Eggs are
laid at random over the surface of the leaves and
stem, batches seldom containing more than a
dozen eggs, but this figure may sometimes rise as
high as 40 eggs. The eggs are a pale green at first,
changing to blue with red markings as the cater-
pillar developes inside. Pupation takes place
in a cocoon made from the leaves of the host
plant (Plate XIT) or, frequently from leaf litter
underneath the host tree.

Host Plants.

A.  janata h
Albizzia, castor
and many other |

Damage,

The caterpilla
(Plate XIID), s
mature leaves,
attack the unde
commence eating
midrib is left.
attack the grows
the young shoot -
excessive branch
tion of the tree.

Control.

Good control
of DDT sprays.
nine feet, the m
knapsack spraye
with 0.25 per
high volume sp
Territory conditic
of water requite
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Plate XIV.—" Looper ** caterpillar of H. talaca.

The larvae of both species are similar in
colour, though Hyposidra is generally a greenish
colour, rather than the yellowish brown of
Ectropis. Ectropis has a more pronounced thorax
which gives it a slightly humped appearance,
and a definite black spot on each side of
the body one third of the body length from the
head.

The adult of Ectropis is a fawn or grey
coloured moth which is commonly found sitting,
with wings spread and tightly pressed against the
surface, on cacao and Lewcaena. 1t is quite
hard to locate with a casual glance as it resembles
a small irregular patch of lichen. The adult of
Hyposidra is a smoky black moth which is freely
attracted to lights in large numbers when there
is an infestation present.

Life History.

Very little is known of the life history of these
two insects. Lewucaena is apparently the prefer-
red host for oviposition, probably because it
provides more hiding places in the bark for the
female to conceal her eggs. The larvae hatch out
on Lexcaena and produce and use silken threads
to descend and ascend the host plants. When
they reach cacao with suitable flush they attack
it in the same manner as Achaea and Tiracola.

PAPUA AND NEW GUINEA AGRICULTURAL JOURNAL

The mature larvae fall or walk to the ground
where pupation takes place n a cell which is
excavated an inch or so below the surface,

Host Plants,

Hyposidra has been recorded on cinchona,
coffee, kenaf, tea, tung oil, tamarind and derris
as well as cacao and Leucaena. Ectropis probably
has a similar range of hosts.

Dama ge.

The damage is similar to that caused by Achaes
and Tiacola.

Control.

Control is also as for the other flush de-
foliating caterpillars. When misting older cacao
it is desirable to include the Lewcaena as well.

3. CACAO ARMYWORM.
Tiracola plagiata Walk.

Tiracola plagiata is capable of causing serious
damage to many agricultural crops ; however, it
is relatively unimportant as a pest in tropical
countries as it is usually controlled by parasites
and predators. It has recently assumed the status
of a major pest in the cacao growing areas
around Popondetta in the Northern District of
Papua.

The catespillar of Tiracols is smoky black
with 2 prominent cream to yellow band along
both sides of the abdomen. The head is reddish-
brown in colour. The larvae produce silken
threads which they use for descent and ascent
of the .trees—however, after the latvae reach
the fourth instar the thread is no longer used for
this purpose, possibly because the insect is too
heavy. ~ The adult is light grey to fawn in
colour, with a distinct black V-shaped mark on
the anterior margin of the forewings. It is
strictly nocturnal, like Achaea janata, and is
rarely seen in the plantation during the day.

Life History.

The eggs are kud in batches of 200-1,200,
generally on the underside of new flush leaves
of cacao, They hatch in about four days, and
the young larvae immediately commence feeding.
The larvae undergo six instars then, when
mature, pupate in small cells excavated in the
ground. The adults emerge at dusk or during
the night.

Stage of Tife «

Eggs ...
Larva
Pre-pupa
Pupa ...
Pre-ovipositic
A ToTaAl
Host Plants.

Tiracola has ar
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Damage.
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12.
Host Plants,

Aphids, scale insects and mealybugs are found
on almost all plants.

Damage.

The order Hemiptera {commonly known as
bugs) probaly cause more injury to plants than
any other group of insects, and aphids, scale
nsects and mealybugs are amongst the ‘most
destructive, These insects are capable of trans-
mitting many virus diseases (Planococous citri
and Ferrisiana virgata (CkILY, widespread in the
Territory, transmit swollen shoot disease in
West Africa, and are vectors of a strain of this
disease in Ceylon), but fortunately do not appear
to be virus carriers in the Territory.

The most important factor bearing on the
damage caused by these insects is their extremely
rapid rate of reproduction. When the numbers
become high they kill the growing points, and
cause distortion of the leaves and tips by the
mechanical damage to the cells of the plant
and the withdrawal of plant juices. In the
absence of any transmitted disease, small
numbers do not cause serious damage. Although
large numbers are often seen on cacao pods
they do not seem to affect them, except when the
pod is very small.

Conirol,

In most cases, natural enemies maintain low
population levels, however, when the colonies
of these pests ate tended by very offensive ants
such as the Fire Ant and the Tree Ant, then the
enemies are prevented from reaching their prey.
Thus it has_been found that good control of
the scale insects and mealybugs can be obtajned
by destroying these ants. .

Ants can be controlled by spraying the base
of the trees and the surrounding ground with a
solution of either 0.2 per cent. Chlordane or
0.5 per cent. Dieldrin. It is desirable to treat
the nests at the same time. If direct insecticidal
treatment of the scale insects of mealybugs is
required, then a standard white oil/malathion
mixture (containing 14 pints of 50 per cent.
malathion concentrate and 2} gallons white oil
to 100 gallons of water), will give good control
when applied as a high volume spray.

PAPUA AND NEW GUINEA AGRICULTURAL JOURNAL

CACAQ CAPSIDS.
Psendodoniella spp.
Helopeltis clavifer Walk.,

The capsids are the most economically
important of the plant bugs attacking cacao,
five species of Prendodoniella (Plate XIX), as
well as Helopeltis clavifer (Plate XIX), being
recorded from cacao. Prendodoniella are mostly
reddish brown or black, fairly stoutly built and
about % inch long with a typical protuberance
between the wings in the middle of the back.
Helopeltis is more lightly built with longer,
fragile legs and antennae. Their colour varies
from red to black with intermediate forms.

There are also a number of other species which
feed occasionally on cacao, mainly on young
trees, but which are of minor significance.

Life History.

For Psendodoniella, the period from the
deposition of the egg to the emergence of the
adult is 25 to 30 days—12 days as the egy
and the remainder in the various :«:w_uri stages.
The eggs are laid beneath the surface of the
pod and as soon as the nymphs hatch they com-
mence feeding. Few details of the life of the
adult and its habits are known as they are
extremely difficult to handle in the laboratory.

Little is known about the biology of Helo peltis,
though it is probably similar to Prexdodonietla.

Host Plants.

Capsids are commonly found feeding on
various native species of Ficws (wild fgs).
Helopeltis also attack a number of cultivated
plants, including tea and sweet potato,

Damage.

Capsid attacks are confined primarily to the
pods (Plate XVI), though they can cause exten-
sive tip die-back, particularly on young trees
before the pods are formed (Plates XVII and
XIX). The lesions caused by the capsids are
found mainly around the base of the fruit,
where the insects seek shelter, and as each indi-
vidual can feed in 40 to 80 places each 24 hours,
actual mechanical damage can be high.

A considerable percentage of pod loss is
caused by secondary infections by the fungi
Gloeosporium and Phytophthora.

Control.

The establishec
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Plate XVIl.—Injury to young cacao by capsid.

Life History.

Very little is known about their life history
apart from the fact that one generation lasts
from six to seven weeks.

Damage.

The damage caused by Amblypelta is similac
to that caused by the capsids, but the brown
scars on the surface of the pods are larger and
more evenly distributed. When the damage is
severe the scars may run together, forming large
areas of dead tissue. As with the capsids, the
lesions may be entered by secondary fungi.
Young pods attacked by Amblypelta become
severely distorted (Platess XX and XXI).

Host Plawuts.

Amblypelta attacks many different plants, but
most species are common on tapioca. A.
cocophaga causes serious nutfall of coconuts in
the British Solomon Islands Protectorate and the
Bougainville District,

PAPUA AND NEW GUINEA AGRICULTURAL JOURNAL

Control.

[t has been found that spraying the pods only
with 0.15 per cent. Dieldsin in water gives good
control. Control measures as applied for capsids
are also effective.

CACAO TERMITES.
Neotermes spp. and other species.

There are a number of species of termites
found on cacao, the most important being
Neotermes spp., which can cause considerable
damage to cacao and Lewcaena. One species,
common tn the Gazelle Peninsula, attacks through
dead wood in the aerial parts of the tree.
Another, found in New Ireland, attacks through
the roots, tunnelling through the ground from
one tree to another.

Neatermes is a larger species of termite, with
the workers up to three eighths of an inch long,
and the soldiers and alates up to half an inch.

Life History.

In common with other termites, Negtermes,
known as' the “ Giant” termite, has distinctly
differentiated  castes—the male and female
(" king " and " queen "), soldiers and workers.
The colonies are found entirely inside the
attacked tree, with no external runways. The
external nests and runways found on cacao and
other trees belong to other species which attack
only the dead wood on the tree.

Swarming takes place two or three times each
year, and species found in the Gazelle Peninsula
then seek out dead wood which is still attached
to the tree (Plates XXII and XXII). It
appears necessary that initial colonization be
through dead wood which has not decayed and
is still quite solid. Other species of Neosermes
gain entry to the tree via the top or lateral roots,
and here the damage is seldom observed until the
tree has collapsed at ground level or the
jorquette,

Damage.

The termites, having penetrated into the tree
through dead branches or roots, then tunnel into
the green timber. Eventually, the tree is
weakened to such an extent (Plate XXII) that
it falls when subjected to heavy strain due to
wind or rain.

Plate xXVIN
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Plate XIX.— a Pseudodoniella typica China & Carv.
b Pseudodoniclla laensis Mill.

¢ Helopeltis clavifer Walk.
d Amblypelta theobromae Brown.
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Externally, the presence of the termites inside
a tree is often hard to detect, but the bark over
the nest usually has a water logged appearance
and can be readily picked out with practice.
The younger colonies which have not made exten-
sive tunnels can only be found by cutting or
breaking off the dead wood in which the attack
was initiated.

Host Plants,

The native hosts of these termites are not
known, On plantations they readily attack both
cacao and Lewcaena,

Control.

As Neotermes probably attacks many different
trees surrounding, as well as inside, the planta-
tion, and the colonies are often hard to detect,

it can be expected that continual re-infestation
witl occur.  Thus control of this termite has two
aspects :

1. Control of colonies alvead 'y present.

All trees in the plantation, including the cacao
and Lencaena, should be checked and any nests
present treated. As the infestation usually com.
mences in dead wood, all such wood should be
cut open and examined. When a nest is found,
an opening is made in the upper part and 2 solu-
tion of 0.05 per cent. Dieldrin in water poured
into it. Enough insecticide should be used to
saturate the nest thoroughly. This has been
found to average out at about ope-third of a
pint of solution per nest.

Plate XXI1.—The shade tree Leucaena glauca almost
hollowed out by Neotermes.

PAPUA AND NEW GUINEA AGRICULTURAL JOURNAL
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quantity of all produce offered for sale was
about 26 tons. Of this, banana, sweet potato,
yam, taro, coconut and tapioca made up 57 per
cent. Bananas were the most important single
item of these foods and alone made up 39 per
cent. of the total quantity. No sago was on
sale in the market during that week.(® With
the present population and the rapid annual
rate of increase it is apparent that supplies
of traditional foodstuffs are inadequate. Income
levels, particularly for unskilled Iabour are
generally low and food purchases must be con-
fined to the cheapest source, which is usually
imported foodstuffs in the Port Moreshy area.

The " demonstration effect” is particularly
powerful in influencing food consumption and
expenditure patterns in any urban area. The
copying of " foreign" consumption patterns
rests on many factors such as prestige but is
also greatly influenced by-the advantages of the
imported foodstuffs. Of these, the main ones
are conventence and ease of availability, while
advertising and health campaigns relating to
nutrition play an important patt.

All migrants and the permanent settlers
are therefore forced to modify traditional food
habits, ‘The first stage may be of an exploratory
nature even within a limited income range and
it is in this period that serious declines in diet
can occur., However, this seems to pass as
knowledge of different foods is gained.

PERCENTAGE OF EXPENDITURE
DEVOTED TO FOODSTUFFS OF
THE SURVEY AREA,

Considerable difficulty was experienced in
assessing the levels of income of the households,
as pooling of wages was common where more
than one wage earner resided in the same house
or canoe. This practice was most noticeable in
the Hanuabada sample. However, because of
little or no savings, weekly expenditure pre-
sented an adequate measure of income.

The levels of weekly expenditure varied
between the two samples and indicated that
incomes in the Hanuabada sample were higher
than those in the Koke canoce settlement,
Only 20 per cent, of the households had weelkly

(3 This market survey which is in progress is to cover
three periods of u year to account for seasonal
variation in supplies of produce. Only during the
second stage of the survey wuas a small quantity
of sago offered for sale in the market.
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expenditures of less than 150 shillings in the
Hanuabada sample. The corresponding figure
for the Koke settlement was 68 per cent.—
Table I.
Table 1.
Percentage of Sample in Each Expenditure Class.
Shillings per Week.
Hanuabada and Koke Seulements.

Expenditure Class

Shilimgs per weel, Hanuavada | Koke

Less than 50 - [
50 to less than 100 o 10 31
100 to less than 150 10 31
150 to less than 200 ... 3N 25
200 to less than 250 30 7
More than 250 20

ToTaL .. 100 100

The most important single item of expenditure
was food, a common feature of expenditure
patterns in under-developed countries. The
avecage weekly percentage of expenditure on
foodstuffs over the samples was 79 per cent.t®
for the Hanuabada sample and 67 per cent. for
the Koke sample—Table 2.

Table 2.

Average Percentage of Expenditure on Food. (6!
Hanuabada and Koke Settlement Samples.

Expenditure (lass

Shilllngs per W&l Hanvabnda | Koke

Less than 50 i — 82
50 to less than 100 apa 72
100 to less than 150 ... TR 67
150 to less than 200 78 70
200 to less than 250 1! 78 62
More than 2350 ... 74 —

Average .. 79 &7

2 See footnote 6
Signifcant at 5 per cent, level.

=

1} Henceforth the sample of households in the Koke
cance settlement will be referred to as the Koke
survey,

(8) This figure is somewhat higher than it should

be as there was only one household in the 50-100
shillings per week expenditure group. The wage
arner although working during the survey week
had been unemployed up till that time and was
not in receipt of his wages. The percentage of
his weekly expenditure on food was 90 so that
this has tended to raise the average figure for
the Hanuabada sample.

%) In the Hanuabada sample three of the households
were issued with rations, but in most cases these
were given to friends and relatives,

The evidence sug
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more gradual decline seemed to be linked to
the rapid increase in avetage household size in
the Hanuabada sample—Figure 2.

The graphs in Figure 3 showing the average
weekly per capita outlay on foodstuffs suggest
a high income elasticity of demand for food in
both samples. This outlay rose as expenditure
ncreased ; with the steepest rise occurring in
the Koke settlement. These figures have been

calculated in terms of adult male equivalents(™
and rose from 16 shillings per week at the
lowest expenditure group to 26 shillings in the
highest. The corresponding figures for the
Hanuabada sample ranged from 18 shillings to

(") Maa value coefficients taken from Thomson Betty
Preston. Two Studies in African Nutrition, An
Urban and a Rural Community in Northern
Rbodesia : The Rhodes-Livingston Papers, No.
24 Manchester University Press, 1954, p. 57.

Figure 2
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The survey indicated a sharply rising average
household size with increasing weekly expendi-
ture—Figure 2. In the Hanuabada sample, the
average household size increased from 3.7 adult
male equivalents in the lowest expenditure group
to 8.7 m the highest. The corresponding figures
for the Koke survey were 3.1 to 5.6. This
suggests that there is a direct relationship
between income (expenditure) levels and the
number of people permanently residing in the
household. This situation of rising incomes
and more people residing permanently with the
wage earner has also been noted in some similar
sutveys n African countries. If this relation-
ship 15 a feature of urban development, it could
lead to a4 number of economic and social
problems.

The difference in the range of the figures in
the two samples seems to be mainly the result
of the type of housing in each. Accommodation
in canoes at Koke limits the number which can
be housed under the same roof.'® The
European style housing in the Hanuabada settle.
ment permits greater numbers to live in the
one house. Overcrowding in houses is a normal
feature of urban development in underdeveloped
countries.

Effect of Supplies of Staple Foodstuffs
from Villages and Gardens,

Supplies of traditicnal foods from home
villages have a matked infiuence on the expendi-
ture pattecn of those migrant families who have
come from areas close to Port Moresby. Faicly
tegular supplies of traditional foods were
shipped to the canoe settlement by means of the
canoe traffic between the home villages, mainly
in the Abau Subdistrict, and Koke. Of the 16
households sucveyed, 11 reported fairly regular
supplies of traditional food, and one occasional
supplies. The regularity of the supplies scemed
to vary somnewhat but most interviewers indicated
weekly shipmeats. In the majority of cases the
food came from the householder's own garden
in the village.

(9 The type of canoe used for accommodation can
be seen from the photographs, particularly Plate
I, in the article, Jefford, A. W., Dugout Canoes
of Papua and New Guinea, in The Papua and
New Guinea Agric. J. 14 . 167-176.
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The supplies received into the Koke settle-
ment during the survey week may have been
atypical. The survey coincided with the pre-
ﬁ&.»:c: for an exhibition of traditional dancing
y some of the people from the Abau Sub-
district. It is possible that some of these
brought additional supplies of foods. In the
lower expenditure groups, this source of supply
was particularly important.

Supplies of traditional foodstuffs from local
gardens in the Hanuabada sample were very
limited ; being mainly confined to tapioca tubers
and a few bananas. The survey was conducted
towards the end of the dry season and garden
activities at that period of the year were severely
limited by climatic conditions in the immediate
Port Moresby area. The limited supplies of
foodstuffs from the gardens of the Hanuabada
sample had no influence on expenditure patterns.
There may be some influence on the pattern
during and at the end of wet season when pro-
duction from the gardens is much greater.

PATTERN OF FOOD EXPENDITURE,

The general pattern of food expenditure
varied between the two samples, Although
expenditure on imported foods was the major
part of total expenditure, this source of food-
stuffs was more important tn the Hanvabada
sample than at Kaoke, In the former, an
average of four per cent, over the whole sample
was used for the purchase of traditional foods.
The corcesponding figure for the Koke survey
was 17 per cent.—Table 3.

Starchy Foods,

The most significant figure from the survey
was the importance of purchases of imported
starchy foods such as rice, flour and bread, (19
Within the Hanuabada sample this group of
foodstuffs accounted for an average of 29 per
cent. of total expenditure. The figures for the
expenditure classes showed no real variation
between the classes—Table 3.  The corres-
ponding average percentage for the Koke survey
was 18 per cent.—Table 3.

() 1t was interesting to note that sliced wrapped
bread was particalarly popular although selling
at a premium.

Purchases of
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the Hanuabada sa
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BExpenditure Clax
Shilling: per wee

Less than 50
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200 to less than 25
More than 250 ...
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2 Classified as "' o
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The range of protein foods varied consider-
ably between the two samples. Protein intake
from purchased sources was limited to tinned
and fresh fish. Unfortunately total intake of
protein could not be assessed.

In the Hanuabada sample, purchases of pro-
tein foods ranged from tinned fish, tinned meat.
fresh meat, cheese, and bacon, although the
wider range was -only among the highest
expenditure groups. In the lower expenditure
groups, imported protein was the major source
of supply.

Table 5.
Percentage of Fxpenditure on Protein Foods,
Hanuabada and Koke Secdements.

Hanuvsbada Tule

Expanditure Class

Shillings per weel; = Im m [= .m
SnE e [NEe
Less than S0 | o 44 9 53
50 to less than 100 7 02 32 13 Q1 )
00 to less than 150 - i 9 19 1z 3 20
150 to less than 200 : 300 23 09 9 18
200 to less than 250 4 18 22 19 146 35
More than 250 .. ) AT s - -
Averaged ... 4 I8 22 14 9 23

* Significant at 5 per cent. level

As with the starchy foodstuffs the imported
products are the cheapest source of protein and
of these tinned fish is the cheapest—Table 6.

Table 6.
Grams of Protein per Shilling. «

Traditional and Imporied Preserved Foodstuffs,

Grams of prokein

Food per shilling
Fresh fish?h - ; 22
Tinned hshe e ol : 44
Tinned beef—-corned A . 20

“ Calculated from the figures used in an unpublished
paper J. Whiteman, Hobola Dietary Surve Yy July-
Arwgust 1962, Department of Public Héalth, Konedobu,
Papua, December, 1962.

I Prices based on the average price per lb, at the
Koke market during July-August,

¢. Average price per tinned fish in “ trade” stores
about Koke and the main stores in the shopping centre
of Port Moreshy,

PAPUA AND NEW GUINEA AGRICULTURAL JOURKNAL

EXPENDITURE ON IMPORTED FOODS.

The proportion of total expenditure -on all
foodstuffs and beverages varied considerably
between the two samples. In each expenditure
group, more money was spent on imported food-
stuff in the Hanuabada sample than in the Koke
sample—Table 7. The average percentage of
weekly expenditure over the samples was 70 per
cent. for the Hanuabada su vey and 37 per cent.
for that at Koke.

These figures sugyest that as the urban centres
grow and migrants setile for longer periods,
the consumption pattern will tend to move mare
towards the imported foods. The percentage
figure for the Koke sample was influenced by
the regular supplies of traditional food From
village gardens,

Table 7.

Average Percentage of Expenditure on atl Imported
Foods—Hanuabada and Koke Settlements.

Expenditure luss

Shi T G Hanuabade Kalie

Less than 50 : 3q
30 to less than 100 \ 23 34
L0 to less than 150 56 37
130 to less than 200 7L 42
200 to less than 250 ; 72 37
More than 250 G —

Averagen .. 70 37

* Significant at 5 per vent level,

Every household in the survey purchased bread
and butter during the survey week. (1) The
range of products varied between the samples.
A religious sect in the Koke settlement forbids
its followers to consume stimulants and thecefore
tea and coffee are not listed in purchases. In
addition, practically all wage earners consumed
bread or scones, soft drink, etc.. for lunches or
snacks at their midday meal whilst at work.
Therefore these percentages of expenditure on
impo-ted foods are understated.

A comparison between the average percentage
of expenditure on traditional and imported food-
stuffs can be examined in Table 8. There is no
clear indication that the ercentage of expendi-
ture on imported ».CC%E%H i reases with higher
expenditure but an examination of the source of

11 Only one houschold bought margarine

calories suggests
should be temem
sample the exper
expenditure  grou
the wage eatner ¢
the week prior to
may not be repr
class, in fact if he
no  hoosehold v
expenditure grou
lowest expenditu
per week, the wag
and the only one
an occupation re

Average'}?) Percer
Iry

Hanuabad

Expenditure Cl:
Smilings per w.

Less than 350 .
50 to less than 10
100 to less thap 15
150 to less than 2
200 to less than 295
250 and over

Averag
a Significant 5 pe
AVAILABIL]

An assessment
principal source «
equivalent |
attempted from |
expected from tl
source of calorie
foodstuffs of v
inportant.

(12} The reliabilit
and the follow
the average wil

Reliabilit
Proba

Staple. ‘

3.2.14.0

Staplo _

24,8-37.0
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Figure 4. o,
Calories — Availlability zoyprce
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in small lots at a few days interval and consider-
able economy was practised in its use. In a
number of households cooking only occurs once
a day. The average weekly percentage of total
expenditure devoted to purchase of fuel by
the households was four per cent. in the Hanua-
bada sample and seven per cent, in the Koke
sample. Purchases of kerosene are usually made
in bottles of about 1.25 pints.

Clothing,

No c¢onclusion can be drawn from the
expenditure patterns on clothing although two
of the ten households in Hanuabada and five
of the 16 in Koke reported purchases of clothing
or Inatertal.

Electricity.

Expenditure on electricity was confined to
Hanuabada and seven of the ten households in
the survey had electricity connected. The
average percentage weekly expenditure over the
sample was six per cent. Expenditure on this
item was limited to the upper-middle and
highest expenditure classes and the percentage
declined ; falling from seven per cent. in the
150-200 shilling per week group to 2 per cent.
in the 250 shilling or more group.

CONCLUSION.

It is almost universally accepted  among
students of economic development that food
production must keep ahead of population
growth if economic development is to proceed.

The growing food requirements for the urban
areas must be met to ensure that their develop-
ment is orderly. The rate of growth in the
total demand for foodstuffs will be determined
principally by the rate of population growth in
the urban areas and the extent to which any
additional income is utilized for food purchases,
Furthermore the pattern of food expenditure
and food consumption can be expected to change
considerably under the influence of rising
incomes and the effect of ' urbanization "

This pilot survey although of limited value
has thrown some light onto the likely pattern
of food consumption in the Port Moresby area.
The importance of the imported foods in the
diet of the permanent and migratory settler has
been demonstrated and there seems little doubt
that this trend will continue. Although the
sutvey does not permit any statistical analysis of
the income elasticity of demand for all foods,

PAPUA AND NEW GUINEA AGRICTILTURAL JOURNAL

the graphs in Figure 1 suggests that there is a
high elasticity of demand for food. If this
figure is in the order of those of other under-
developed countries any increase in income can
immediately be expected to result in increased
demand for food.

Under the present traditional system of agri-
culture, supply 1s particularly inelastic so that
any response to increased prices because of
increased demand will be very slow.  This
increased demand can therefore be met by
increased imports of foodstuffs, however these
will compete with imports of capital equipment
for development plans for the scarce supplies
of foreign exchange.

In addition, the low income workers will be
squeezed by any increase in food prices as they
cannot substitute cheaper sources of food. Any
teduction in food infake could result in sericus
health problems.

At the present level, assuming no dependence
on or access to subsistence, the migratory
consumer, once he passes through the exploratory
period, soon realises that imported foods are
often the cheapest sources of energy and protein.
The survey suggests that consumers in the Port
Moresby area are purchasing rationally under
existing price relationships. .

There seems little doubt that in the immediate
future food expenditures will continue to be the
largest single item of expenditure and that there
will be an increasing tendency for imported
foods to take the major share of this expendi:
ture. With existing population increase in the
Port Moreshy area and the inelastic supply of
native staple foodstuffs, imported foods must
supply the largest part of energy and protein
needs.

Some knowledge of consumption patterns in
the urban areas 1s essential for sound economic
planning. In the Port Moresby area, increased
attention must be given to the possibility of
increasing the supply of native staple foodstuffs
or those which can be grown in the area. This
will mean that existing marketing and distri-
bution channels will need re-organizing.

Note--This survey was conducted prior to the
passing of the Ligaor (Licenting) Oidinance 1963,

The success of this survey rested on the field work
of Mr. Sinaka Goava of the Department of Informa-
tion and tension Services and Miss Mary English
of the D tment of Native Affairs. 1In addition,
both gave valuable assistance in the tabulation and
preparation of the report.

(Received June, 1963.)
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the household for the previous six months and
intended to remain for at least another three
months or the date of theirr departure was
uncertain.

Household Size—Adult Male Equivalents.

Adult Male BEruivalenus. ZMN.__‘_NW“PE

2 to less than 3 ... 6

3 to less than 4 5

4 to less than 5 2

5 to less than 6 2

G to less than 7 ... 1
TorsL .. i6

Income.

Considerable difficulty was experienced in
attempting to estimate actual cash income. The
practice of pooling incomes is fairly widespread
and also there is some reluctance to disclose the
actual amount. However, the following table
gives some indication. Gambling also compli-
cated this assessment.

Weekly Income—Shillings.

. Nulber 1
Shillings per weelo !

sample

60 to less than 80 1
80 to less than 100 4
100 to less than 120 ... &
120 to less than 140 ... ik 2
140 to less than 160 .. S R =
160 to less than 180 3

ToTal ... 16

Savings Bank Accounts.

Only residents in two of the 16 canoes in the
sample did not have savings bank accounts.
The following table shows the ownership of
the accounts.

Savings Bank Avcounts—Classification
of Ownership.

Number in

{Nassification. Sample.

Hushand ... I
Accounts for both husband and wife
Onpe account for both ..
Child and one parent—husband

Child and one account for each parent .
No accounts

b b R ]

ToTal ... 16

Utilization of Savings Bank dAccounts.

Interviewees were asked the principal use of
these accounts.

PAPLA AND MEW GUINEA AGRICULTURAL JOURMNAL

Principal Use of Savings Bank Accounts.

A
Purpose. Mumber

Zample.
Saving for specific item ... [
Used mainly for food purchases .. 6
No specific item but used for food purchases . 2
No accounts 2
ToTaL .. i6

2. Village of the Hanuabada Group.

One village of this group was selected
randomly and 20 per cent. of the houses was
chosen. This group of villages is the traditional
home of these people although one migrant
family fell in the sample.

Ovcnpations.
The bulk of the wage eamers is occupied in
skilled employment.

Qecupation Number in

Suinple,

Clerks—2 ‘government 3
Carpentets 2
Dreivers & s 2
Foreman-sign  writer 1
Mechanic-motor 1
Laboucer » .. 1

ToTaL .. 10

% Of the drivers, one had been unemployed until
the week of the survey,

b Migrant.

Length of Residence in Port Moreshy.

Apart trom the migrant the people were still
tesiding in their traditional village area.
Household Size.

As mentioned previously the method of
assessing household size was based upon an
adult male equivalent system, Household size
was considerably larger than in the Koke canoe
settlement.

Household Size—Adult Male Equivalents.

Number in

Adult Males Bampla

to less than 3
to less than 4
to less than 5
to less than 6 .
less than 7
to less than 8
to less than © ... - .
9 to less than 10 ... & —-
10 to less than 11 Rad =
11 and over e & 2

O 00 ] G e S
-
=]
—— 3 R

Torar .. 10

Income.
Difficulties wer
individual income
was more proaou
than in that at K
impossible to s
earners’ cash ing
shows the poole

Income
Rang:

80 to less
100 to less
120 to iess -
140 to less
250 to less
300 to less

One wage earl
as driver and his
stage. Of these
five had pooled in

Subsistence foods

Eight of the
possessed garden
member of the |
garden, while th
this disteict. Tt
banana, tapioca,
the week of the s
total of 130 lb.
tapioca made up
cent.

Number of visitor

Only three of
provided meals
week ; the numk
a number of in
quantities of foo

Savings Acconnis

In all the surwv
were operated by
ot a combination
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Length of Residence in Port Moresby.

The wage earners had all resided in the Port
Moresby district for many years, none being less
than six years.

Length of Residence in Porr Moreshy.
Major Wage Earner—Male

Less than 6 years = -
G to less than 9 .
9 to less than 12 ...
12 1 less than 15
Over 15 vears

LS e BT ]

ToTal

Houwsebold Size.

Some difficulty was experienced in gauging
the degree to which individuals residing under
the one roof co-operated in food expenditure,
Sharing of accommodation was more widespread
than in the other survey areas. These have been
reduced to adult male equivalents. In the six
houses in the survey the numbers living under
the one roof ranged from 5.35 to 17.10,
including the family unit of the owner.
Income.,

The incomes in this survey are for the owner
of the house as it seems that pooling of income
is pronounced and sharing of food is a common
practice.

Income—S3hillings per week.

Wage Pfintsea
60 to less than 80 4
80 to less than 100 1

100 to less than 120 ... . —
120 to less than 140
140 to less than 160 ... 1

TOTaL ... O

Subsistence Foods from Villages.

Only one family in the survey group had a
garden in the Port Moresby area. The remain-
der purchase sago which is sent from the villages
of their district, During the week of the survey
no family received any food from home villages
in the Gulf District,

Visitors.
None of the survey households reported any
visitors for meals during the week.  One family

was assisted with food by one of the groups
sharing the house.

Savings Bank Acconnts.

No. parents reported savings bank accounts
and four of the group maintained that one of
their children had school savings bank accounts.

APPENDIX B,

SHORTCOMINGS OF THE SURVEY AND
SUGGESTED AVENUES OF RESEARCH.

The pilot survey clearly showed that con-
siderable additional research will be needed to
analyse adequately the consumption pattern of
urban dwellers in the Territory of Papua and
New Guinea.

This survey has oanly looked briefly at the
consumption patterns of the middle income
group and does not profess to show that pattern
for the large proportion of unskilled labourérs.
A glimpse has been obtained from the part
survey of the Gulf people and it suggests that
the range ot foodstuffs was particularly limited.
These people come from a sago staple area and
supplies of this are limited in the Port Moresby
area. The consumption patlerns of the unskilled
migrant labourer should be examined.

This type of study raises a number of prob-
lems which are often overlooked. Home pro-

PAPUA AND NEW GUINEA AGRICULTURAL JOURNAL

duced foodstuffs do not offer much of a difficulty
but the percentage of food coming from home
villages and brought m by visitors is a major
problem.

The urban areas such as that of Port Moresby

.are constantly changing in that different groups

of people are entering and leaving at the same
time. Thus any survey of this nature will only
represent the posttion at a particalar point of
time. Fach new group of people will arrive
with traditional consumption patterns and must
face the problem of adapting themselves to new
dietary levels.  This raises the problem of
finding a " representative sample " n a rapidly
changing situation,

Additional research should be conducted into
the relationship between expenditure incurred
and household size. The survey indicated that
there is a relationship between these two,

Furthe
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Coccidae.

Asterolecanium sp. near javae Russell.  Nara-
kapor Plantation, Morobe District, 31.1.1962,
Heavy infestation on branches ; suspected to
be associated with die-back. (Coll. J. H.
Ardley).

Criniticoccus theobromae Williams. Numa Numa
Plantation, Bougainville District, 1.8.1961,
Pods ; tended by Technonyrmex detorguens
Walk. (Coll. C.).

Crigicoccus sp.  Wanigela Plantation, Northern
District, 22.9.1960. Branches and pods
covered with scales. (Coll. Dr. D. E, Shaw),

Encalymnatus tesselatus (Sign.) Plant Industry
Centre, Bubia, Morobe District, 21.10,1959.
Foliage. {Coll. J. H. Ardley).

Hemiberlesia palmae (Ckll) Lowlands Agri-
cultural Experiment Station, Keravat, New
Britain District, 16.8.1962. Twigs. (Coll. D.),

Planococcns sp. near citri (Risso), Lowlands
Agricultural Experiment Station, Keravat,
New Britain District, January, 1960. (Coll.
D.).

Pseudococcns sp. Dylup Plantation, Madang
District, 8.3.1960. Pods. (Coll, Sz.),

Corerdae.

Amblypelta nadaspgana Brown & Ghauri. This
species was found by the author on Theobroma
cacao at Amele village plantation in the
Madang District in June, 1959, and it was
described as a“new species two years later
(Brown & Ghauri 1961). Specimens were
seen feeding on cacao pods and causing scars
very similar to those caused by Amblypelta
theobromae Brown. An unknown species of
the asilid genus Heligmonenra Bigot
(= cinadus van der Wulp) was observed
preying upon last instar neanides (nymphs).
The plantation was at the same time severely
infested with the cacao mirid Prexdodoniella
laensis Mill. (known also from the Markham
Valley and from the Northern District).
Amblypelta and  Amblypelta damage was
found only on cacao trees along the south-
east boundary of the plantation near the
adjoining swampy rainforest. In this area
some pods were covered with both the small
tegular scars caused by the mirid (capsid)
and the larger irregular scars caused by
Amblypelta madangana. The author revisited
Amele Plantation in March, 1960. No speci-

PAPIJA AND NEW GUINEA AGRICULT(IRAL JOURNAL

mens of Amblypelta wmadangana could be
found on this occasion and there was no sign
of Amblypelta damage on cacao pods. During
a third visit in September, 1962 some cacao
pods were seen with many typical Amblypelta
scars, however no specimens of Amblypelta
madangana were sighted, There was very
little evidence of mirid damage. In March,
1963 2 few cacao pods which showed the
typical injury of both the mirid and the coreid
were submitted to the author. Thus, it is
believed that this species is still present in
the plantation area, However, it cannot be
considered a major pest. Psewdodoniella
laensis became thoroughly adapted to cacao
as a new host plant, and in 1959 it was found
in almost every part of the plantation causing
severe  reduction of yield.  Amblypelta
madangana and its typical damage was found
only on the edge of the plantation and despite
many visits to Amele by various officers of
the Department of Agriculture, Stock and
Fisheries, no live specimens of this species
could be collected apart from those which were
taken by the writer in June, 1959. It most
likely has more favoured indigenous host
plants in the surrounding rainforest than
Theobroma cacas.

Amblypelta theobromae Brown. This species,
previously known as a major pest of
Theobroma cacao in the Morobe and Northern
Districts (Szent-Ivany 1961) was found in
1962 also in the Milne Bay District of Papua.
Specimens were collected by Mr. E. Mobbs
of the Department of Agriculture at Naura
village (10 miles inland of the Western end
of the District) on the 1st November, 1962.
Mr. Mobbs observed extensive damage to
cacao pods and some damage to tips of
Dranches was also noticed.  Damage to
growing points by Amblypelta theobromae
Brown has not been observed in the past.
However, it is quite possible that this species
also feeds on and around the growing points
of the branches, as another species of the
genus  (Amblypelta  lutescens  papnensis
Brown) is known to cause extensive tipwilt
to varjous cultivated plants (Szent-Ivany and
Catley 1960),

Brachylybas inflexus Blote. This species was
observed feeding on cacao pods by Mr. L. A.
Bridgland at Popondetta in the Northern Dis-
trict  (30.9.1959), by Mr. A. Catley at

Gzbensis Plant:
(6.6.1960) anc
Finschhafen (D

Derbidae.

Diostrombus sp. |
District, 23.11.1

Proutista sp. Javun
22.11.1961. Fo
Zoraida  fuscipen
Northern Distri
8z, and E. Kanji

Zoraida  punctipes
tion, Morobe
(Coll. C.}.

Zoraida sp. near
hambo village, |
Foliage. (Coll.

Zoraida sp. Suamb
26.4.1960. Fol
Zoraida sp. Sangs
16.11.1962. (G
Northern Distri
C).
Zoraida sp. Sumba
trict, 13.11.196:
Zoraids  sp. Poy
7.5.1962. Folis
Flatidae.
Euphanta sp. Jimb
trict, 1.12.1961,
Sz.).
Enphanta sp. Kag
22.11.1961. (¢
Papuanella sp. ]
District, [.12.1¢
and Sz.).
Paradaksha sp. ]
Dristrict, 25.11.1!
Paradakiba sp. Su
District, 22.11.1'

Sephena sp. Mag
Dagua, Sepik D

Sepbena sp. Carbe
trict, 23.11.1961

Sephena sp. Jimbe
trict, 1.12.1962.
Sz.}.




¢o61 ‘aNni-—1 'ON ‘@1 “10A

(z161 Swnrg
dl._”v dwﬁ_sw EZ .hﬁ—umV—, .R.H_Q.umﬁ thw‘“macmnm_mmm
28e1j03 ovded jo 1s3d rounw e Su
uasaxdar vaumsy moNy pue endeg jo £1ojuia],
ayy ur panqusip Appia Ajqeqord st samads
veyijodowsod jsouwre sigy, "(F¢61 ‘1661 ‘Ung
CHCGT volqungl < OFG1 ‘Qefo1]) roumy)
maN  (owpnog) syppiogisomarg  SqLiqionaf
‘(161 ‘2wmeyg
vT) mauIng maN CAurey] suuviepmy sdugronay
seprduy L
VAHLJONVSAHL
(28 TTvD) "096TEL PEIIQ Sdes ‘endeq
jeou ‘uonrved TeiA uyeleywy ds zrwory
‘(25 10D) "0961'¢'L PIs ndeg rude
mau ‘uonmuelg 28enA  uueSey ds pnwory
(72§ TIeD)  0961'¢R
s Fueprpy ‘vonruelg dnjdq ds pravsry
‘A-Nw
D) -a8uog "1961°6'67 “PHIIAL VIIYHON
nwcom“—auﬁ.—.mﬁm iuag, —uﬁ.m OOUIEJ .Mudﬂdu—ﬂm
('zg T10D) FeOd 'BCETFHT PISIQ UK
-YJION] ‘TOTRIUR] BIOUCH VIS vasfjii prtraing
AEplIUEy
(hapry
‘H [ TeD)  pmsiq 2qoIojy wiqug 9uan)
%H—w,ﬁ_ﬁcu—. JuElq v:.wbp Hmnmuhmmumkm_\w VIEFFOIIOY
“Chrpry
H [ TeD)  HESKT 2400 ‘elqng PNu)
Ansnpul  JuElg WIN uozapsf vrRPpuriuy
SUPIWoILIuIJ

"SpuTWw OEdEd Aq PaPIyul IS0y} 0)
ssv3s Jeprwss £19a pasned 31 pue ‘pIdf sadriuoy
sidajordouy jue o Aq papusi sem 31 spod
ap ug  uonvuelg deueg je s9a33 owdwd JoO
Swipys U Iy JO MIBQ S} UG PUE SIYPUEI]
‘spod wo siaqunu jsea Ul SuUlpaaIq  sea
sopads siyp, (7S [[9D)  T96T “aquuaydag
“pugsiq Fuepey ‘uonejuelq deueq ‘ds swguair g,

(28 110D TI96LTILLT P
s wayproN ‘vongue[d Auaque)) ‘ds suzuaia L
"AEPIICIQUII
pue wegeay [ A JI0D)  IELTIT P
1] wagIoN ‘vonrpuery ozoquil( ds sdegdog
((Apry H[)  9¢6T 10T
‘pujsi] 2qoIoly  ‘usyeyypsury ds  cioescsey
‘seprdoydo

6t

ANm
pue wesayd [ ¥ [0D) THEITLL P
-SI(] UISBLRION] uoneiUR]d oroquil ds viagdag
(28 7[[0D)  1961°11°¢Z PN
-ST(] UTayION] ‘uonEiuejg A13aqie) 'ds rusgdsg
(78 o)  0961¢ L Pmsi didog ‘endeqy
1eou ‘uonuiueld AfE(a upeSel ds vwegdas
('z8 (0D) 96T TTZT PISI
wistpIoN ‘uonwue|g eduequng ‘ds rgsywpeing
(2§ TIOD)  196T'116Z PHISIQ
wWayIoN  ‘vonvue[d Smmag( ds pysyeprird
"('zg pue
weypayd [ A CPeD)  1961°ZTT Psa
urRyiIoN  ‘uonejue(d oroquus{ “ds &Rxﬁ&m&
(‘2§ T} 196TIT°TL
qomsiq wRyoN ‘aresg vuoSey ds murgdig
(28
puv weysay) [ A 110D 1961TTT P
-s1(] wIayIoN ‘voneiuz(g oloquif “ds prwrgdng
"SEPIEL
(‘D o)) 3Bmpog ToSTCL
omsiq  waquoN  ‘epepuodog  ds  wpmiogz
“(DMN0D)  eBEOS TOETIT'ET P
-s1(] uIdNoN ‘uonrueld edmequng ds pprioz
(D
710D) 38eI[o] 96T TI'ET PEISIT WIIYHON
‘wonwyurd weyeNeqg (D [10D) T9GLIT91
‘psi(] wayaIoN ‘aresy evrelueg ds zpwioz
(D TeD)  EMod (096TF'9T
211351 2010 ‘TONEIUE[J hquiEng ds ppireez
(D o) aderod
TOGTTTHT PUISIT UIaypioN 8e[[la oquieq
cemdesy e Susadronnd Teou ds ppiwioz
(D T10D)
afeof 0961 9T PIMSIQ QOO ‘uon
wueld DQUENS  CN[ep\ fausdrund rpmwioZ
“(mfuey] g pov 2§
‘19D) 98eog T96T TT'HE PISIF UIYION
‘wonyequelg wdg e Suiedinnf  ppwioz
“(weqeay) [ g [10D) 28eog 1961 11°ZT
“PIISI BIPION] ‘uoiyeIuelJ runaz( ‘ds pyszanodd
‘(' meD) Bwod T961TLET WPIISIA
ursypoN ‘wonwued Aimaqueny ds sugquossrord
PRPIQIAQ

(0961 ‘19qudd(]) UBJEYYDSTLT
e uemaN D M T Aq pue {0961°9°9)
PIsI S4OTO AY) TI ‘VONVIUE] SISUSGED)

e

r® foped vy

“SI UIBLNION] Y
VT T Aq spe
sem samads sy

pue fusap-quszg)
mdn aapsue)xa
sesuandnd  sua
a7 jo saads
syutod Smmord a
sarads sy ey
5ed o) U paa
ﬁ“wk@%%ﬁmﬁ\u %ﬁw%&
0} aFreweq |
jo sdnn o1 afeu
0y aBeuep  AATsU
"TOGL ‘T3QUISAON]
puUa UINSIAN O
BIEN] € 103N
SQOW H T 4
‘endeg Jo 11IsICY
ur punoj sem (
UISIIION PUE 290
Jo ed  sofew
“opads sigy  u

UEY}  IsPI0Jures
jsoy  snouaSipur
OWE 3] GLBL G
2194 PIIYMm 2501 |
sapads s jo s
PUE 30015 ‘91m[t
JO SID1PO  snoles
andsap pu uomne
punoy sem ofeure]
viadlpquy  pr:
Sursney uoneyuerd
punoy sem 31 ¢61
o) o padepe
ﬁmmm.wma.wx.a P )
39 J0UUL> I ‘134
ur juasord [ns st
ST fsayjy  roq
13300 1) pue pii
) PIMOYS UYL
“PrEp Ul -aFew
Axoa sem 219y
vifad iqacy, Jo su
vifadyquer Teords;
OEIEI IWOS 7G|
Surm(g -spod owov
uTs ou sem 151
3 pmo> zuviur,




40

Selenothrips yubrocinctus Giard. (New Britain)
(Frogatt, 1940 ; Dun, 1951, 1954, Dumble-
ton, 1954). This species was found also by the
author in a plantation in the Northern District
in November, 1961. Leaves were severely
attacked but only a few trees were infested.
Selenothrips rubrocipctus is a circum-tropical
species and it is a serious pest of cacao in the
West Indies (Kalshoven, 1947.). It is only
a minor pest of Theobroms cacao in the
Territory of Papua and New Guinea.

LEPIDOPTERA.
Danaidae.

Euploea nemertes subsp.? near mlagona Ribbe.
Lowlands Agricultural Experiment Station,
Keravat, New Britain District, 1.9.1962.
Foliage. (Coll. D.).

Geometridae.

Hyposydra talaca Wik, Lowlands Agricultural
Experiment Station, Keravat, New Britain
District, 13.8.1961. Foliage. (Coll. D.).

Ectropis sabulosa Warr. Lowlands Agricultural
Experiment Station, Keravat, New Britain
District, 11.9.1959. Foliage. (Coll. D.).
This and a near related species have caused
severe damage to cacao foliage in various
parts of the Gazelle Peninsula of New Britain
i 1959-63,

Gracilariidae.

Acrocercops  sp.? near brochogramma Meyr.
Lowlands Agricultural Experiment Station,
Keravat, New Britain District, October, 1961,
(Coll. D.).

Limacodidae,

Scopelodes  venosus Walk, Aropa Plantation,
Bougainville District, June, 1956. Foliage
(Coll. W. Smith).

Pinzulenza kukisch Hering. This species, pre-
viously recorded as a cacao pest from Kar Kar
Island (Madang District) and from the Gulf
District (Szent-Ivany 1959, 1961) appeared
in 1960 in plague proportions at Dylup Plan-
tation in the Madang District. (Coll. Sz.).

Lycaenidae.

Lampides celeno Cram. Markham Valley, Morobe
District, December, 1961. Foliage, (Coll.
J. H. Ardley).

PAPUA AND NEW GUINEA AGRICULTURAL JOURNAL

Lymantriidae.

Dasychira mendosa Hbn. Popondetta, Northern
District, 16.11.1961. Foliage. (Coll. R. 1]
Cheetham). Azerita Plantation, Northern
District, 16.11.1961. Foliage. (Coll. Sz.).
Haugata  Plantation, Northern  District,
4.5.1962. Foliage. (Coll. C.). Jimboro
Plantation, Northern District, 10.5.1962.
Foliage. (Coll. C.).

Noctuidae,

Achaea  janata L. This polyphagous noctuid
mentioned earlier as a minor pest of cacao by
the author (Szent-Ivany 1960) appeared to
be more troublesome as a cacao defoliator
during the last three years in New Britain
(Smee, 19624) and in the Northern District.

Elydna sp. is suspected of feeding on cacao
foliage. The species has been reared from
pupae found in Bakahari Plantation, 7,11.1962
and Carberry Plantation, 8.1.1962 (both
Northern District) in the ground under cacao
trees. (Coll, C.).

Tiracola plagiata (WIk.) Previously considered
a minor pest (Szent-Ivany, 1960) since 1960
this species has become a very severe pest of
Theobroma cacao in a new cacao growing area
in the Northern District of Papua, causing com-
plete defoliation of fush growth. (Catley,
19624, 19626). In May, 1962, it also appeared
in plague proportions in a plantation in the
Morobe District. In September, 1962, the
author found a small population of Tiracola
Plagiata in a cacao plantation near Madang,

Nymphalidae,

Hypolymnas alimena L. Lowlands Agricultural
Experiment Station, Keravat, New Britain
District, 7.11.1961. (Coll. D.).

Pyralidae.

Terastia meticulosalis Guen.  Lowlands Agri-
cultural Experiment Station, Keravat, New
Britain District. (Coll. J. H. Ardley).

Thyrididae. :

Striglina asinina Ware. Popondetta, Northern
District, June, 1962. Foliage. (Coll. C.).

Tineidae.

Endothetis anomogramma Meyr. Lowlands Agri-
cultural Experiment Station, Keravat, New
Britain District, January, 1959. (Coll. D.).
Breeds in nests of Neotermes sp.  (Smee,
1962b) damaging Theobroma cacao,

Genus and spec

Experiment .
District, Mar
of Neotermes

D).
Tortricidae.
Cryptophlebia

Agricultural

New Btitain
feed on the

COLEOPTERA.
Anthribidae,

Phleops platype:
trict, 21.3.195

Bostrychidae,
Allorthram kol

p- 37) repon
cacao in Petel

Brenthidae.

Ectocemus  dec
Plantation, N
On the branc
G. Pritchard)
species is abl
healthy cacao
impossible be
papuanus Kle
Kleine and A
and Miolispa
observed causi
points of ruk
Ivany, 1956).

Cetonridae.

Glyeyphana rufo
Experiment
District, Feb:
L. Smee and S

Macronota  reg
Northern T
(Coll. R. ],

Poecilopharns b
Agricultural E
Britain Dristri
Smee and Sz.

Crioceridae.

Lema standinge
District, Nov
R. J. Cheethar
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Rhyparida inpressipesnis Bry. This species was
previously recorded from New Britain.
Recently it has been found as a common pest
of cacao Hlush in the Notthern District. (Coll.
Sz, and C.).

Rbyparida sp. Cassell Plantation, Northern Dis-
trict, 21.11.1961, on flush growth. (Coll.
R. J. Cheetham and Sz.).

Lamiidae.

Monohammus rusticator F. Mentioned as a pest
of cacao in New Gumnea by G. Aulmann
(1912, pp. 19-20, Fig. 14.).

Rapica sp. near varipenizis Pasc. Kabeira Planta-
tion, New Britain District, November, 1959.
Larvae found with those of the xyloryctid boret
Pansepra teleturga in cacao branches. (Coll.
D.).

Nitidulidae.

Carpophilus pallescens Murray. Mentioned to
have been found on cacao in Peterhafen (New
Guinea) where it probably fed on ripe pods.
(Aulmann, 1912, pp. 52-53, Fig 33.).

Rutelidae,

Puarastasia gutiwlaty Fairm. " C.B."” Plantation,
near Kokopo, New Britain District, 3.4.1962,

Boring into cacao  pod. (Coll. C.
Parastasia montronzieri Fairm, Fba Plantation,
Northern  District,  17.11.1961. Foliage.

(Coll. 8z.).

Pasastasia timplicipey Chs. “ CB."" Plantation,
neac Kokopo, New Britain District, 3.4.1962,
Boring into cacao pod. (Coll. C).

Scolytidae.

Xyleborus confusus Eichhoff. This species is
reported by Aulmann (1912, p. 34) to have
caused very serions damage to cacuo rees in
1010 in Peterhafen (New Guinea). It
appeared as primary pests and killed 50 strong
and healthy Criollo trees within four weeks.

Xyleborus morigerus Blandf. Panapau Plantation,
Djaul [sland, New Ireland, March, 1963.
(Coll. R. E. McDonald.). Borer in taptoot
of dead cacao seedlings.

Xyleborur morsiatti Haged, * Walindi Plantation,
Talasea Subdistric, New Britain District,
October, 1961, Borer in branches. (Coll.
L. Searle.).

# Since the completion of the manuscript it was found
that Xyleborus morstatti Haged. is a synonym of X.
compactus Bichh. (Murayama, J. J. and L. G. E
Kalshoven (1962) Ent. Berichten, 22 : 247.250.}
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that Prang Besar seed stored under refrigera-
tion will be available at any time of the year.
Purchase of seed could thus be planned to suit
the planting conditions of the locality. There
is no truth in the often heard opinion of Terri-
tory rubber planters that the Malayan autumn
fall gives a better seed than the spring fall.
There is a difference in quantity between these
two falls, the autumn o:mnﬂvmmmm the heavier seed
fall, but there is no difference in the quality
of the seed.

Nurseries and Planting.

The well known practice of digging deep
nursery beds, the raising of planting material
on these beds, and subsequent transplanting
to the field at an age of approximately one
year seems on the way out in Malaya. On
most of the estates the new technique is to
raise planting material in polythene bags and
transplant to the field at an early age (two to
six months).

The-advantage of polythene bag planting is
that the roots of the young trees are not
disturbed, there is practically no set-back after
transplanting and very few losses occur. Time
of planting to suit weather and other conditions
can also be better controlled.

Seedlings, as well as budgrafts, are trans-
planted by the polythene bag method. The
main aim of the new planting techniques is to
reduce the period of immaturity.  Several
methods to shorten the time to maturity are
under investigation at the Rubber Research
Institute, but results will not be available for
some time. An interesting article on polythene
bag planting techniques by the Dunlop Research
Centre was published in Planters’ Bulletin No.
63, November, 1962.

Further details of polythene bag planting are
reported under the heading Vegetative Propa-
gation.

Stump Poisoning.

Poisoning of rubber stumps in replant areas
s now done by 2, 4, 5-T treatment and has
replaced the old method of sodium arsenite
poisoning. A five per cent. solution is made by
mixing one part of 2, 4, 5-T concentrate with
19 parts of Dieselene. Stumps are treated by
painting this solution on the bark from ground
level up to a height of 15 inches. The cut

PAPUA AND NEW GUINEA AGRICULTURAL JOURNAL

sutface of the stump is treated with Creosote
to prevent fungi diseases entering the stump.
Cost of poisoning is approximately 20 cents
per tree.

Vegetative Propagation.

Experiments in propagation by means of
cuttings are carried out by the Rubber Research
Institute, but otherwise the only practical method
of vegetative propagation is by budgrafting.
The budgrafting technique is well known in the
Territory and needs no further description.

Budgrafting on estates in Malaya is usually
done by contract labour, which is paid approxi-
mately 63 cents per successful budgraft. They
bring their own tools and binding material and
also do the opening-up and cutting back of the
budgrafts. A skilled operator does about 40
budgrafts per hour by conventional method ; in
green budding they do more per hour but are at
present paid at the same rate as for conventional
budgrafting.

Green Brdding.

The budgrafting on young seedlings of three
to eight months with buds from green budwood
sticks of approximately the same age (the so
called green budding method) is becoming
increasingly popular on estates in Malaya. The
green budding technique has been fully des-
cribed in the Planters' Bulletin of the RR.LM.
(No. 62, September, 1962). A demonstration
of green budding at the R.R.I. experiment station
was witnessed by the writer and source bushes
for -greenwood ~ budsticks and cuttings were
inspected. It was stated that it takes about
eight weeks from pruning to obtain suitable
material for cuttings and green budwood sticks.
A wide spacing is essential to build up a good
framework in source bushes. Greenwood bud-
sticks may be kept under refrigeration temper-
ature in polythene bags for about two weeks.
In a bucket with some water they can be success-
fully kept for three days.

The practical use of green budding was seen
at Effingham Estate near Kuala Lumpur. On
this estate large nurseries of seedling stock were
established by planting seed in polythene bags
during September, 1962. Green budding on
these seedlings took place in December, 1962,
and transplanting the buddings into the fields
was done during April-May, 1963. Nurseries
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regacd it may be mentioned that a 10 year old
crown budding experiment was seen at the
Sungei Buloh station, which clearly indicated
that the influence of the scion on the stodk 1s
much greater than the influence of the stock on
the scion.

It was stated that in post-war plantings on
estates in Malaya the acreage of _u_._ﬁ*mnm?mm trees
is more than twice the acreage of clonal seed-
lings. Clopal seed of the more modern seed

per year at two years from planting. An ex-
cellent stand of Flemingia was seen at Effingham
Estate, where the plants were raised in small
polythene bags and transplanted to the field
as soon as a few leaves were formed. The dense
growth of branches from ground level gives a
wide coverage. Flemingia is kept to a height of
about three feet by regular slashing, which it
stands well. It is most vigorous in the open
but does not do well under shade: it has a
deeper rooting habit than creepers, gathering
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soil nutrients from greater depths and aerating

the soil more thoroughly. Spacing between lines

is three feet by three feet kept about six feet from .
the rubber lines.

Cover Crops.
The extensive use of legurninous cover crops

is one of the striking features of rubber cultiva-
tion in Malaya. There is practically no estate or
smallholding which has not one or more of the
well known cover crops established in their
immature rubber areas. In some instances one
even gains the impression that the cover crop
is of more importance than the rubber trees.
Cover crops in Malaya are meticulously weeded
and fertilized as well. It is said that green
manuring by leguminous cover crops and the
suppressing of weeds increases growth of the
rubber tree, thus reducing the immaturity period.
This seems to be the main purpose of cover
cropping in Malaya, soil protection apparently
comes in second place. Weeding of cover crops
is @ major cost item. It is mostly done on a con-
tract basis and works out at approximately
seven dollars per acre per weeding round. If
done by the regular labour force these costs
could be double that amount. Total costs
of legume cover crops for the first three years,
including fertilizing, seed drilling and general
upkeep, were quoted at 250 dollars per acre at
the R.R.L.M. station but were said to be higher
on some places.

Of the creeping legumes the combination
of Centrosema pubescens, Calopogonium miutc-
nnoides and Pueraria phaseoloides is widely
used. ‘The most attractive among the creeping
cover crops seen was Calopogoninm caeruleum
at Prang Besar estate. It forms a dense, quick
growing cover, is easily established from cuttings
(seed production 'is poor), shade tolerant, and
does not die back during the dry season.
Calopagonium caerulenm appeared to be one
of the most promising new cover crops.

Of the bushy type of legumes, the most
impressive was Flemingia congesta. This is
said to give about 10 tons of mulch per acre

PATPUA AND REW GUINEA AGRICULTURAL JOURMAL

Another interesting cover crop seen at the
R.R.I.  experiment station was Stylosanthes
gracilis. This is a quick and erect growing
legume and is used to prevent soil erosion in
rubber, oil palm, and coconut plantations. In
Eastern Malaya it is also used as a cattle fodder,
where it grows up to a height of seven feet. It
can easily be established from seed as well as
from cuttings. Stylosanties gracilis appeared
to be an effective cover crop in the R.R.IM.
trials ; however, the R.R.I. has its reservations
on Stylo. as a cover plant in rubber, because in
some trials it showed a depressing effect on the
growth of rubber (rees,

Weed Control.

Hand weeding in immature rubber areas is
the major cost factor in maintenance work and
the R.R.I. has intensified its investigations into
the use of weedicides. Most grasses can be
controlled by spraying with a sodium arsenite
solution, but the use of sodium arsenite is' ban-
ned on plantations because of its toxicity. No
cheap alternative to sodium arsenite has been
found, but R.R.I. trials in this regard are at an
advanced stage and results are likely to be pub-
lished in the near future.

Among the weedkillees used are :—

Dowpon or Dalapon. This weedkiller is
eftective in the control of many grasses
including Imperala, but is too expensive
for use on a large scale.

Simazine, among the pre-emergence weed-
killers, has proved effective in maintaining
weed-free conditions for three to four
months after initial clean weeding, but is
also uneconomical in practical use.

trees, Control
emulsion, or
Holes are ma
six to eight
meter | two p
up to two ye
four pints.
approximatel;

Termites, damay

one part of ]
of water-—sc
two to four

four pints of
on size of tre

Caterpillars and

mostly used,
to 800.

Of the rubber
the most troublesc

Root diveases, |

4 Serious pr
planting, all
4, 5-T conce
of Dieselene’
stump s tr
diseased trees
sitz. In the
inspection  Ic
sources of Inf
The RR.L is
cals as a pro

Oidinm fungus

CAN CAUSE S€|
serious proble
and Indonest
phur powder
but appears to
oaly,




48

regard it may be mentioned that a 10 year old
crown budding experiment was seen at the
Sungei Buloh station, which clearly indicated
that the influence of the scion on the stock 15
much greater than the influence of the stock on
the scion.

[t was stated that in post-war plantings on
estates in Malaya the acreage of budgrafted trees
is more than twice the acreage of clonal seed-
lings. Clonal seed of the more modern seed
gardens is, however, gaining in popularity.
Cover Crops.

The extensive use of leguminous cover crops
is one of the striking features of rubber cultiva-
tion in Malaya. There is practically no estate or
smallholding which has not one or more of the
well known cover crops established in their
immature rubber areas. In some instances one
even gains the impression that the cover crop
is of more importance than the rubber trees.
Cover crops in Malaya ate meticulously weeded
and fertilized as well. Tt is said that green
manuring by leguminous cover crops and the
suppressing of weeds increases growth of the
rubber tree, thus reducing the immaturity period.
This seems to be the main purpose of cover
cropping in Malaya, soil protection apparently
comes in second place. Weeding of cover crops
is a major cost item. It is mostly done on a con-
tract basis and works out at approximately
seven dollars per acre per weeding round. If
done by the regular labour force these costs
could be double that amount. Total costs
of legume cover crops for the first three years,
including fertilizing, seed drilling and general
upkeep, were quoted at 250 dollars per acre at
the R.R.I.M. station but were said to be higher
on some places.

Of the creeping legumes the combination
of Centrosenia pubescens, Calopogoninm mie-
unoides and Puevaria phaseoloides is widely
used. The most attractive among the creeping
cover crops seen was Calopogonium caernlenm
at Prang Besar estate. It forms a dense, quick
growing cover, is easily established from cuttings
(seed production is poor), shade tolerant, and
does not die back during the dry season.
Calopogoninm caeruleum appeared to be one
of the most promising new cover crops.

Of the bushy type of legumes, the most
impressive was Flemingia congesta. This s
said to give about 10 tons of mulch per acre
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per year at two years from planting. An ex-
cellent stand of Flemingia was seen at Effingham
Estate, where the plants were raised in small
polythene bags and transplanted to the field
as soon as a few leaves were formed. The dense
growth of branches from ground level gives a
wide coverage. Flemingia is kept to a height of
about three feet by regular slashing, which it
stands well. It is most vigorous in the open
but does not do well under shade: it has a
deeper rooting habit than creepers, gathering
soil nutrients from greater depths and aerating
the soil more thoroughly. Spacing between lines
is three feet by three feet kept about six feet from
the rubber lines.

Another interesting cover crop seen at the
RR.IL experiment station was Stylosanthes
gracilis. ‘This is a quick and erect growing
legume and is used to prevent soil erosion in
rubber, oil palm, and coconut plantations. In
Eastern Malaya it is also used as a cattle fodder,
where it grows up to a height of seven feet. It
can easily be established from seed as well as
from cuttings. Stylosantizes gracilic appeared
to be an effective cover crop in the RR.IM.
trials ; however, the R.R.1. has its reservations
on Stylo. as a cover plant in rubber, because in
some trials it showed a depressing effect on the
giowth of rubber trees,

Weed Control.

Hand weeding in immature rubber areas is
the major cost factor in maintenance work and
the RR.I. has intensified its investigations into
the use of weedicides. Most grasses can be
controlled by spraying with a sodium arsenite
solution, but the use of sodium arsenite is ban-
ned on plantations because of its toxicity. No
cheap alternative to sodium arsenite has been
found, but R.R.I. trials in this regatd are at an
advanced stage and results are likely to be pub-
lished in the near future.

Among the weedkillers used are :—

Dowpon  or Dalapon. This weedkiller is
effective in the control of many grasses
including Imperata, but is too expensive
for use on a large scale.

Simazine, among the pre-emergence weed-
killers, has proved effective in maintaining
weed-free conditions for three to four
months after initial clean weeding, but is
also upeconomical in practical use.
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Wind Damage.

Senious damage by wind was evident in the
Sungei Bulch and Effingham Estate areas when
visited on the twenty-fifth of April, 1963. A
big storm on the twentieth of May, 1963, lasting
only ten minutes, caused thousands of pounds
damage. At the RRI Station severe trunk snap
occurred in clone AVROS 1907. Another clone
which repeatedly suffered serious wind damage
s RRIM 613. Practically all the young trees
(2% years) in the large scale clonal trial at
Sungei Buloh suffered more or less from bending
of the stern and crown, in particular clone RRIM
519. At an estate some seven miles outside
Kuala Lumpur at least 40 acres of rubber were
lost by wind damage i the big storm of
twentieth of Aptil—the damage claim by this
estate amounted to £8,000 Stg. Ao insurance
scheme exists against wind damage, and payment
by insurance companies for totally lost trees was
said to bhe £2 10s. Stg. for trees under seven
years old and £3 16s. 2d. Stg. for trees of
seven years and over,

Pollarding.

Poilarding of trees i1s only done if the stand
15 in a wind-prone condition and is known to be
liable to trunk snap (RRIM 501). Pollarding
in the past was done at a height of 12 feet, but
is no longer recommended because of :—

1. Serious loss in yield.

2. Slow renewal of branches and general
recovering of the tree.

3. Big pruning wounds causing serious die-
back and rotting of the pith.

4. Severe scorch by sudden exposure to the
sun.

If poliarding is necessary it is done either by,

(a) partly pollarding at 12 feet and after
sufficient re-growth the other half is pol-
larded. or

(5) pollarding all growth above 25 feet.

Before any pollarding is done the trees should
be white-washed the day before to prevent
scorch ; white wash (lime) reflects the heat
radiation.

Tapping,

The merits of the numerous tapping systems
are 2 continuous source of discussion and each
systern has as many advocates as critics. It seems
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quite impossible to recommend a uniform
acceptable system of tapping. So much depends
on the planting material used, its age, location,
climatic conditions, and likes and dislikes of the
manager, that the systems nsed vary almost from
plantation to plantation.

Worth mentioning may be the tapping systems
favoured by the manager of Prang Besar estate.
Mr. Mclntosh's contention is that with a 100 per
cent. intensity tap the Sr/d3 system, ie., full
spiral cut reduced by six inches, third daily, is
better than 82/d2 (4 spiral cut, second daily) ;
and in a 67 per cent. intensity tap Sr/d4 is a
better system than §2/d3. The methods favoured
by Mr. McIntosh will, of course, give a higher
production per tapper and thus be more econo-
mical in tapping costs, but will probably give less
yield per acre and may have an adverse effect
on girthing,

The RRI is conducting several tapping trials
at present ; recent observations were published
in Planters’ Bulletin No. 66, May, 1963. The
writer was told that further results of tapping
trials will be published in the July or September,
1963, issue of the Planters’ Bulletin, Generally
speaking, observations so far indicate that every
second day tap over half the circamference
(S2/d2) gives most economic results in seedling
plantations. In budgraft plantations a third daily
tap over a % spiral cut (S2/d3) with added
stimulation every six months gives the highest
production per tapper.

The aim of these tapping trials is to come to
@ more economic tapping system with higher
yields per acre and per tapper and increasing the
economic life of the tree.

Yield Stismulation.

In an experiment at the RRI station clone
RRIM 600 has yielded 3,500 Ib. per acre over
a one year period by stimulation at six months
interval, applying 2, 4, 5-T at 23-3 inches below
the tapping cut. Tapping system used was S2/d2
in virgin bark of the second tapping panel, sixth
year of tapping in this case. Yield obtained
represented an increase of some 40 per cent. over
not stimulated trees of same age and same clone.

In another experiment it was shown that with
half yearly stimulation in the second tapping
panel on S2/d3 an increase in yield per acre was
obtained of approximately 20 per cent. over
§2/d2 without stimulation.

—
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PR 107 and PB 49 should not be included in
seed gardens anymore. PB 5/51 instead was
strongly recommended. Other clones mentioned

for possible use in seed gardens were : RRIM
600, 605, 614, LCB 1320 and PB 28/59.

Production Costs.

Production costs in Malaya vary from estate
to estate. Cost price depends a great deal on
the material planted and tapping system used.
From the information gained the following table
is an attempt to give cost factors in cents per Ib.
of dry rubber at various yield levels per acre.

Costs In Ceuts al a vield
peET acre ol —
Cost factor A = = & 8
w o 2 2
S = = e o
4 5 =3 - =
Planting and
Maintenance 7 I 5 4 3
Tapping o 28 234 184 124 73
Manufacturing 84 8% a3 83 a1
Packing and
despatch ... 33 33 3% 33 31
General costs ... 13 113 9% 74 5%
TOTAL .. 60 53 15 36 28

Note—Tlanting and maintenance in this table
includes clearing and fertilizing.

Tapping includes collection and transport to
factory.

General costs  include depreciation of plant,
equipment and land, insurances, building, elec-
tricity, etc

At the time of the visit the Singapore market
price for No. 1 smoked sheet cubber was 75 cents
per Ib. It was, however, expected that the price
would go down and even a figure as low as 60
cents was mentioned as a possible future market
price.

Smallboldings.

Although a study of the smallholders’ set-up
in Malaya was not included in the tour a few
words have to be said about the excellent organi-
zation of the smallholders replanting schemes.

The Federal Government of Malaya as well
as the State Governments have enterprising
schemes to settle the small rubber planter. The
main object of the various schemes is to assist
the farmer in the planting and replanting of his

PAPUA AND NEW GUINEA AGRICULTURAT JOURKNAL

land with high yielding material. It was expected
that during 1963 some 125,000 acres will be
teplanted by smallholders, the 1962 figure was
79,665 acres replanted. The replanting grant
to smallholders was increased from 600 dollars
to 750 dollars per acre. This grant is paid in
five instalments enabling the small producer to
weather the first unproductive years. The Re-
planting® Board requires certain standards in
preparation of land, planting and maintenance
to qualify for the grant. The RRI Smallholders
Advisory Service and the Replanting Board Staff,
advise the smallholder in his task.

One typical Government subsidised project of
the State Development Scheme was seen near
Ulu-Langkat village, about 12 miles south of
Kuala Lumpur.. In this settlement the State
Government organized jungle clearing and
rubber planting by contract labour, houses were
built, and the settler only moved in when housing
and planting were completed. Work on this
particular settlement commenced early in 1961,
and 42 families (28 Malay and 14 Chinese) were
settled on their holdings at the time of the visit.
Contouring, lining, planting, fertilizing, cover
cropping, fencing and maintenance for six
months after planting was all done by contract
labour at Government expense. Family settlers
moved in and are expected to work the holding
under the supervision and guidance of a manager
appointed by the Land Development Authority.
The new settler received a subsistence allowance
to the amount of 400 dollars per acre spread
over a number of years and has to pay back the
interest’ free loans when his rubber comes into
production. Budwood was supplied at one year
after planting, the smallholder doing the actual
budgrafting. Clones supplied were RRIM 513,
605 and PR 107. FEach family holding here
ronsisted of six acres of tubber and two acres
for house and gardens (fruit and vegetables).
This is one example of the various schemes in
existence to help the Malayan smallholders, who
number 250,000. With such generous assistance
it 1s not surprising that the smallholder is able
to play such an impottant part in rubber pro-
duction in Malaya.

Finance for the various schemes appears to
come mainly from a cess of 4% cents per Ib. of
rubber exported, while rubber research work is
financed by another cess of 2 cent on every
pound of rubber exported.

Notes on Clones.
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Biochemical Pro perties.

The biochemical characteristics are typical of
the Salmonella genus.

Indole—not produced.

Methyl red reaction—positive.

Voges Prosgauer—negative.

Citrate utilization—positive.

Hydrogen sulphide production—positive.
Urea hydrolysis—negative.

The following * sugars " are fermented within
24 hours with the production of acid and
gas :—glucose, maltose, dulcitol, mannijtol,
arabinose, xylose, rhamnose and mannose.
Inositol is fermented at 14 days incubation.
Neither acid nor gas are produced from the
following reagents :—salicin, lactose, sucrose
and adonitol.

Serology.

3. weltevreden belongs Group E of the
Kauffman-White  classification and has the
serological formula 0,3.10:H,1,26. Serological
typing was carried out at the Bacteriological
Research Department of the Commonwealth
Serum Laboratories, Melbourne,

DISCUSSION.

The recovery of §. weltevreden from the
guinea-pig colony at Kila Kila is the only
record of the isolation of this serotype since its
identification by Erber (1941). In that instance
S. weltevreden was isolated from the faeces of
four cases of gastro-enteritis in man in which
the author considered the organism to have
etiological significance.  The cases occurred
in Batavia in the then Dutch East Indies. A
further strain of §. weltevreden was isolated by
Erber from a guinea-pig following innoculation
of material from a dead house rat.

Salmonellosis is a relatively common disease
in guinea-pigs but had not occurred in this colony
previously. The signs most commonly reported
in affected animals are diarrhoea and wasting.
At necropsy the predominant sign is gastro-
enteritis.  The type of disease caused by

S. weltevreden is quite different in that it is
characterized by abcess formation in the viscera.
It is probable that, following ingestion, the
organism causes an asymptomatic gastro-entetitis
then a bacteraemia occurs which tesults in locali-
zation of bacteria in organs such as spleen, liver
and lungs.

The source of infection at Kila Kila was not
established. Possible carriers included rats and
lizards, Twenty each of rats and lizards abouwt
the station were caught and examined for
5. weltevreden with negative results.

Treatment of the outbreak with antibiotics
having failed, it was decided to depopulate the
colony as extensively as possible. It had been
noted that sera of animals dying with Salmonel-
losis agglutinated the causative organism using
a slide test. Six females and two males selected
al random from the colony and which gave
negative slide tests were retained and the rest of
the colony destroyed.  The retained animals
were placed in todent proof enclosures and
breeding commenced.  No fucther cases of
Salmonellosis have occurred in the three months
since that time.

SUMMARY.

The isolation of Salmonelia weltevreden from
a new host, the guinea-pig, is reported,

The unusual disease resulting feom the infec-
tion in guinea-pigs is discussed,

ACKNOWLEDGEMENT.

The authors are grateful for the assistance of Dr.
J. Gulasekharam, Commonwealth Serum Taboratories,
Melbourne, in the serological typing of S, weltevreden,

(Received May, 1963.)

REFERENCES.

Buxton, A. (1957). Salmonellosic in  Animals.
Review series No. 5 of the Commonwealth Bureau
of Animal Health. Commonwealth Ag. Bureaux,
Farnham Royal, England, p. 54.

ErBER, M. (1941). Genecest. Tifdschr, Ned-Ind.
81:2123

HuchEes, D. L. (1947). Care and Management of
Laboratory Animals, U F.AW. Handbook. Edited
by A. N. Wordern. Bailliete, Tindall and Cox,
London, p. 105.

PAPUA AND WEW GUINEA AGRICULTURAL JOURNAL

Ti

M

the mean
percentage
correct de
four to ei

Introduction,

The basis of
cotrect use of
choice of the rig
application. Wi
techniques in th
generally followe:
areas in the wor
for the emphasis
small amount of
most of these ar
transport facilitie
required for hi
African cacao grc
spraying is used
this case five to t
the actual amount
and size of the t

Cacao growing
for the use of Ia
the types commion
mounted engine
the ™ Motoblo M

Misting has ot
the low water
produced by m
washing by the
high volume spi
there is less tende
trees (Whittaker
in Malaya indicat
than fogging (F
distribution of ma
an improvement .

FACTORS AFFI
FROM A MIST.

There are a n
be taken into cc




€961 ‘gNnf—'1 "ON ‘9T "10A

Ul SSWN[OA TSYM [BIPI ST SUOIIW O¢T JO azIS
19rdoip © jey) smoys (8CGT) UISSO0L)  Tpasn
a1e ape Jad ssummjoa JoUSiy Ajenuvisqns ssaqun
PAYPIRYE S1 [BIINEW S JO VONNIISTP OSTE § JTO00
P[nod FuIuing [EWSY> PUE 134 JIA0 3q [[IM4 530E]
-INS ‘I9A3MOY ‘35380 00y aTe s39[doIp A I

-safrpusozad pedur £10108]
spes anif sapopea mop Furderds awmjoa ysiy
ur paureiqo asoyy se pus sppdorp 281l I
a1y oy uo Juswnfurdwr A1opejsnes Smsud
01 aq 3snwr Kopa sy IAYTIY o 9ordorp oy
sa[ews ayy jeys pardoooe aq Aewr 31 AjjeIsusn

‘sayeds pasopoua
apisur 10 (jonuod oymbsow “§2) spasut Fuiky
303 Aquo pasn Ajpesouad aue soj Jup oS ‘M|
Lran Kypojaa sy pur [rews £1aA s1 azis 39[dorp
oyp a1aym SSOJ YA 2SED Y3 SI SIYL CIIE 3
ul papuadsns urews: pue ssdejans uo aFurdun
01 [rey spordorp auy AIDA { SAYPURIQ PUEB SIATI]
oy punoie 1afe[ Jie ayy 2qenauad o) fpopa
ydiy ® yim Furaow aq jsnw ji dFues sy} Mo[aq
s1 9718 19[doIp S J] "SUOINIW 00 PUE O¢ UM
aq st aFurs paxdame ayy ‘sesodmd [eapdead 10
‘ozis Tvapr pur usad ue jo Sppdoip Ldde pue
sonpoad ued PIYM Iprwr USA( 94 STy SUIdRLU
ou sy (6c61 LA ® IPYWUYM)  [EIp!
Suiaq se paydome Aquisudd s1 (yur uw
jo 100¢ ouo) suonyw ¢ Aprewrxordde jo
pwep vy ppdorp v 39518 9yl U0 39
-do1p oy jo JuswaFurduwn [enpr Fundage $1010%]
are ‘me ayy ySnomyy japdorp ay3 jo juawLAOW
jo paads o ym soyafoy ‘vzis jardorp ayy,

UOILISATY 21 »? {202 A pur sus umm&ehﬂ 1

ampadosd Fw
-fe3ds ajoym syj Pagr ued Jopry auo Fumasdn
PUE ‘Paje[aI aJE SI0IE] ISIYT CPIVIEIGO 3G 0
sI jelIEW A jo uomisodap JudDR JI 9sHm

e Sui{[dde uoym uonesopIsSTOD OUT USYE} aq
SOW (PIYs SI0B] JO JIqUNU B 31e 91T,

SLSIW ¥V WOYd
NOILISOdId DONILDFATY SHOLOVI

sodop fEnpisa1 sy Wi Jvswosoxdr UT
I 1943250) PauTeiqo ST [BHRJEW JO UONNINSIP
apaq v st (L¢6T ‘vosiopuapy) SuidSoy uey
JuapIge 210t §1 Funsiw ey sajedarpul edeegy Ul
suop oM (6661 KIusp ¥ TyEIYM) S99
a3 03 Sfewep [edrwayp 10§ AOUIPUI] §§I[ ST BT
pue (8¢61 ‘uassoony) Furkerds aumjos ySiy
{q paonpord asowy wewy urer sy 4q Fumysem
0) juesisar ojow are Sunpsiwr £q  pasnpord
sysodop 2yl swawannbar Jarem mop oI
0} uonppr ur safejueape 100 Sey Funsip
- o[qu ,. ayp Jo , okerdsisiy o[qeIO ,, AP
se yons s1aferds Jsmw USAP AUIFUS PajUnOW
IPpImOYs JrewWs AU 31 punoy Ajuowwod saddy o
yer) os ‘ssurgpewn Juideads o81ep Jo asn sy Jo0f
sjqennsun Afferausd are seare Suimor§ owdse)
‘prean; Fuiaq $9971 Y} Jo 2715 pur
saquinu 213 uo Furpuadap pasn junoure Jenide o
‘panddy a1v 21de 12d suoped us) 03 2ay Ised SIP
up  -spisdes jo [onuod ayy Joj pasn s Furdeids
(3s1j7) swnjoa mo[ seare Fuimoid ovded UBILTY
on u] Fufesds swnjoa ySny Joy pazmbai
1pjem jo sanuuenb 2y J0y samidey 13odsuen
pue sFeroys ur Sunpe| e Seare 253y jo Isow
sz ‘ome 1od pormbas e Jo junoOwR [rRws
o s1 Burderds jo 2dfy sty wo siseydws at J0g
SUOSPA] Urew aYl JO u() CPFOM L} Ul SeaIE
Fuimoid ovded 2 Jnoydnoryy pamoyjoy Kyersusd
ore speawoyp jo uonwddde oy ur sanbruyomy
sumjos ao] ‘suondooxe may Yy  -uoneddde
seroned syl 0] [ewRY JYSU 3Ip Jo 2dIoy
o yra Jopafor ‘Arsunpru Jo aSn 31991100
atp 51 [onuod jsad [nIssandns Jo siseq Ayl
HONIRPOLII]

‘oe3e> 1myew Jo 35eIoa00 syembope 2818 ewrayew Aesds jo suorred 1ySa o3 moj
jo 1op1o ayy ui ane sad sowmjop Aopaa weowsne yIwy pue azis dorp ParIed
Jo siseq Oy U papapes aq proys Anurgpew Furdesds  398re1 o uwo seSeyusniad
predwr poof aa1d 0) Lo yFry ¥ yum pauiquod 3q JSnW PUE ‘SUODIW (< UBIW A1
A ‘SUODIW OO1-0¢ JO I5UrI Ay UM ) syppdosp 2y jo azis umuwmdo ay7, o1
‘oeoed 0) sopomdasur guididde jo poyew duwouods jsow Sy st Furkerds FS| H\/_y

TAYVINNAS
‘kgsatopy 140d ISV ‘Hrdojououg
‘TIWS DNV

"'0DODY) Of SIPIdILIBSU|
Jo uoupdiddy syy ut sysyy Jo 3sf) Y|

LS

X0 pug [JPpULL, ¢
poAIpg "yoogpury .
fo wrmadvavyy pur

PUIPSN 442SpL

xnesng Sy uyy[eas
nEAIng YiJesauoun
SppuiRy e SO

(€9

.b.w.ﬁmkabumma Lo Au
$21I0}ET04RT WNRIAG
I JO I2UESISEE 21

SLNAF

p:
2aJur 3y wory F

"parodar .
WORJ udpaidoffam

SIPUOL: 2231} SG 1
Jo sased  JopIng

pU SAINSO[IUD
S[EWIUE  paure)ar

JO 3891 24) pue pai
2A28 Iy pue

Pa122]35 Sajewl Omy
Busn wsueSIo 5
-JPuowes P4 Fu
usaq pry 3 99
213 aregndodap o3
©noIqrUe ga

S UE
10 PpauIEXD Pt
moge spiez|] pue
Pu® sjeI papnpu
JOU s B BN

saal ‘uaards sz
-1J8I0] Ul $)[NSAT I
spIAuz-onses e
51 ‘vonsafur Su
“EIIDSTA 2 Ul UorL
SE 3 JEl UL 3udl




58

the order of 20 gallons per acre are being
applied ; with this large dreplet size quite low
velocities will still give good tmpact percentages.

Under certain conditions, evaporation can
reduce the size of the droplets below the mini-
mum suitable, so that * air-suspension ™ takes
place. This is particularly the case when the
mist has to travel long distances to the tops of
the trees (e.g., with the shade trees, Leucaena
glauca and Albizzia stipulatay,  Non-volatile
carriers (distillate and other non-volatile oils)
prevent this, but are expensive.

2. Volume of Spray Material per Acre.

The volume of spray material required per
acre 1s dependent on droplet size and number of
trees per acre.  As there was some doubt as
to what volume was actually required to give
5..3:;.8 coverage of mature cacao when using
a motor-driven knapsack sprayer, a test was
carried out at Keravat to determine the optimum
amount. A method based on that described
by Sharp, and used by Hendetson (1957) which
utilized a fluoresceni tracer to detect spray
deposits, was used.

Method.

Six plots of twenty-five trees each were selected
from a block of eight-year-old cacao planted on
a_fifteen-foot triangle. Fluorescent dyes were
added to a 1 per cent. Sevin/water mixture
{water soluble Chemacid Brilliant yellow FF)
to which a fixer had been added, and to an
0.5 per cent. Malathion/distillate mixture (oil
soluble Oil Colour 7G). The same metering
jet, which gave a flow of one gallon per 121
minutes was used in the machine (a Motoblo
Mistsprayer) for all the plots and the time

taken to apply the measured amount to each
tree checked with a stopwatch., Table I shows
the different times required to apply the
measured amount to each tree.

Table I :
Time required for different rates of application/
tree, rate of application/time being constant at one
gallon/124 minutes.

Amount/Eu rees Amount /25 trees Tleme/strees
2 gallons L quart 10 seconds

4 gallons 2 quarts 20 seconds

8 gallons 1 gallon 40  seconds

16 gallons 2 gallons 80 seconds

Following the treatments, and allowing
enough time for the deposits to dry thoroughly,
twenty leaves were taken from ecach of three
heights (five, nine and 15 feet) in each block.
The leaves were examined in a dark room under
a fluorescent light, and placed in one of three
classes, depending on the number and distribu-
tion of the droplets visible on either surface.
The classes are shown in Table II.

Table 11

Classes giving disiribution of droplets on either
upper or lower sutfaces of the leaves.

Clags Deseription of class

(3) Distribution even over at least one surface of
the leaf. More than ten droplets/square inch.

(2) Distribution wuneven, overall less than ten
droplets/square inch.

{1) No deposit visible.
Results.

The results of the examination of the leaves
is grven in Table ITI,

7 Table IIL
Distribution of deposits as determined by examination under fAuorescent light.
Height Application rate/200 rraes
iLtbove -
Grounrd 1 wals* | 1 gals. T i 1 wals, § pnls, 14 Eals
¥z, LoVa Finxijt | Fluxit Tluxit
Cluss Class Class Class Class Class
L g 1 A &1 1 24 1 2 3 1 205 1 28y
5 feet G 8 12 0 B 12 4 2 14 1 5 14 0 6 14 2 0 @
9fect 0 T 13 o 0 20 10087 =12 o 2 13 o 2z 17t o 0 20
15 fest 0 15 5 0 6 14 2RSS o 0 20 o 020 0o 0 20
ToTaL 0 30 30 0 14 46 714 39 i 7 52 o 8 31 2 9 49

# Dist. = distiliate

T LoVo and Fluxit are two types of commercial Fixer/Spreaders.

T only 19 leaves were taken in this sample.
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4. Control of Distribution over the Tree,

The deposition of the small droplets used in
misting depend to a large extent on their velo-
city ; the higher this is the greater is the chance
of the droplet impinging on a branch or leaf.
The machines generally used for misting in the
Territory of Papua and New Guinea have very
high airstream velocities 1t the nozzle (in the
vicinity of 200 miles per hour) but this falls off
sharply with distance.  The more powerful the
machine, the higher the velocity at any distance
from the nozzle. For this reason the higher
powered machines give better impact percentages
than those with less power, so that power should
not be sacrificed for lightness when purchasing
a machine for use in cacao. Thus adequate
power is the first requirement in control of
distribution over the tree,

When spraying the tree, it is better to hold
the nozzle steadily in one direction fo: a definite
period, to allow the airstream to build up
velocity near its extremity at the tops of the
cacao 20 to 30 feet away. This effect can be
readily seen if the machine is operated in the
open.

The correct sequence of spraying is to treat
the lower branches of the tree first, then the
upper branches.  When spraying the lower,
nearer part of the iree, the nozzle should be
moving to prevent overspraying of the branches
close at hand. However, when treating the top
part of the tree, the nozzle should be held
steadily for five to ten seconds to give maximum
velocity to the airstream.

5. Control of Distribution per Acre.

The method of calculating the time required
to apply a given volume of spray material per
acre (s as follows ;-—

1. The cate of application by the machine
must first be found, by measuring the
time taken.for the machine to spray a

measured amount of material, for
example one gallon. It has been found
in practice that a figure close to 12
minutes for one gallon gives best results,
though this would vary slightly with the
different rates of application per acre
(faster for the higher rates and slower
for the lower rates).

2. The amount required for each tree
should then be calculated, and also the
time required to apply that amount to the
tree.

3. From this figure, knowing the number
of tiees per acre, the time required to
treat one acre can easily be calculated,

Example--

1. The machine has been found to take 12
minutes to apply one gallon.

2. If applying six gallons to 200 trees, then
each tree would receive :

6
— A 8 = 4 pint approximately.
200
12 > 60
This would take ———— — 20 seconds
8 X 4

approximately. Allowance must be made
for the time taken to move from one tree
to the next, and this has been found in
practice to average out at about ten seconds.
Thus, we would allow a total of 30 seconds
tor each tree.

3. From the above, we can calculate that the
time taken to treat 200 frees s
200 X 30 = 6,000 seconds =— 100
minutes,

This 1s, of course, a theoretical figure only

and could vary under plantation conditions, with
different planting distances, topography, etc.

APPENDIX II,

TWO NOMOGRAPHS TO ASSIST IN SOLVING PROBLEMS IN PESTICIDE
CALCULATICNS.

The primary producer of today has at his
disposal a large and increasing number of
chemicals available as pesticides. These chemi-
cals are often marketed at high or unusual
percentages, for application at very low concen-
trations, confronting the user with time-con-
saming arithmetical problems in mixing.

PAPUA AND NEW GUINEA AGRICULTUIRAT, JOURNAL

Introduction of concentrate and semi-concen-
trate applicators has added to these difficulties.

Many of the problems may be solved by the
use of " nomographs " and the following series
has been prepared for this purpose.

These nomogeaphs consist of three parallel
scales related to a particalar type of problem.

Procedure.

It is first necessa
graph for the par
edge such as a ru
theee scales so th
points on two of th
third scale, at the |
crosses it, is the ans

Typical examples
nomographs present

Nomograph 1.

This chart is usec
2 wettable powde
required to preparc
diluted spray.

Example A (illust;
nomograph)—
Assume that it is

per cent. spray
powder concent
The two known |
per cent. and
Place the straight
it is on the p
scale and 50 p
scale,
The straight edge
the point two f
Therefore two o
wettable powde
gallons of spray.

Exam ply B—

To prepare 50 ga
Spray from a 20
trate-—
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Active ingredient
required in
diluted spray

percentage

ot
009,

006
—0: 03

L —0.0%

+—0-05

—0-02

L0:01

008 T
J|G.Ow /

NOMOGRAPH 1

Quantity of
concentrate
required to
prepare
100 gallons
of diluted

spray

1Gal ————— (0.
rTR——5"9

m:..m.?.l”mq

4P [° s
3PL__f———41b.

N,vni.,|f WA?M__#J_u
14 Pt “t=>32—21lb

L 24" oy
IE—1 30 »

N

—lz o3

T 3 b ey

—4 %

L2 oy

PAPUA AND NEW GUINEA AGRICULTURAL JOURNAL

Active ingredient
in concentrate

percentage

12k

W

|IITI:\ TT T |

—
[=]

L iR
&

Pe
weig

Imi
Col

P



cupl IND-—T1 'ON *91 “loa

£9

§7]
ol —1 4%
oz— !
of =
05 —
a9 il
oL —
08 = [26%
cb —
001—|
O:lu
OZi--
osoei
8_ i _mmv
70 |

1ydam pannbas

SUIETUOD gaIyMm
21BNUII03
10 wInjoA

ol —

Fll

¢ — 00—

0l— g

y2— B=

¢ 06—

—¢ 09—
.Inw =
—8

— 6 -
08 —

o 5]

pasn o1
3q 0) [eljEWw 3)€1U3DU0D
JA1OE JO YoM Ul jeLIEW
ATIOR O

aun(oa [ S1am
adeuaniagd

I HAVIDOWON

22l
warp




64

PAPUA AND NEW GUINEA AGRICULTURAL JOTIRNAIL

Socia

This paper was pres

FHE various the
hetedity and ¢
ment of the individt
have recerved consic
attention has been
possible influences
mental factors in
a5 an  OIganic Ul
action and reaction «
ment in developing
fand-use pattern g
stances. Another wa
would be in term:
society is faced with
a certain physical ¢
does it respond to
to adjust its way |
or is it uying to ad
life within the possi
mental factors ?
and utilize its en
social pattern ?

Botanists and ecc
of the flora as a resy
topog aphical, clima
is: the type of fl
region is considere
determined, by the
enviconmental facto
turist generally cor
genius  for adapts
developed a system
within the context
generally speaking,
of agriculture and
physical environmer
interacting with th
perature, rainfall ar
environment and ¢l
gist and agricultural
agricultural patte-ns
development or util




€961 ‘ANOM—'] "ON ‘07 "T0A

spue(sses5 sprw-veur arz ooy A3y {wosess d1p
pasunouoid T NORIM JO i “271) SUQNIPUOD
([ejurer Furdies 1opun pue spm[e (e i@ Spurj
-s5EIF 2AJSUMND 21® 212y} Ja L ‘ofe srvad g uEly
$$9] JUSUIA[SS veadomg JO 1UAWADUITTIOD )
[un PacnpOIIUT JOU 3134 1oe) Ul ‘Ua)sds [eIng[nd
1§ a2 Jo yred Wi j0U Op NI ATAA PIWNL)
smap 0) A[dde jou op seanpadoid pue sa1303)
283U, "uoneaFaa Jsa10] Ay} Ue Fulydroryus puv
sTaIE SSEIE 3 JUIPUSIXD Ioy)iny Smiyy ‘PN 23w
spuessead ) Fuisapioq seAn) Ay pPUE 353I0)
2y jo uonessuadas oy Funuasard padorssp
are sFupass 220 Funod Ay ssa001d snp g
g qoos Furpasy 1o} a[qEnns 21000 I $3IY g
Summoqoy sse3d Jo aoid ysaay ayj, suonip
-uod (eidony Ispun Iz JMOI0  UOTYm  s[[ads
Arp a3 Furmp sse.F qm sy umq oy Susies
2[UE3 P pajeesst SI 2 jo  Aem asoym
2doad “proIs Jo s1oumo 2yy 30J ‘sarImuay Aurw
Joj 05 uaaq sey 4djqeqord pue ‘Arewojsnd ST 3
‘aloJalay]  "PO0j 203§ I0J S[QEINSUN $3UI033q
Appmmb pue asieod pue pider s1 sswaf jo moss
ayz suonipuos |eddom 1apu[)  YICISIAL]  pUE
a7y JO 2% ‘UYL JO UORTIIOSSE 33 JO 1[0saI 21
a1e spuepsserd jo sesre oFiep ay sordon ayi o
spred jsow Uy 'sa1y 4q pajuaasad $291) Jo uon
-e1ausfa1 pur vew Aq padomsop ses uonereFor
3$930] Teursno sy ‘uoneydnard Suisearssp yim
yreuueaes 0) Fumade; sea.e |(ejures JoyFy ayp ur
1sa30y we Aiqeqoid sem uvonerdaa TeurSuo My
‘uewr jo Apande aygy “97) “ayg Jo 3nsal 1 2q 0)
pasapisuoy Aqrensn st osondory plurny Ay ungis
spuessea® JO SEaIT 25IT] JO S0UMSIXD YL,
"UOTIEZI[IID PUE[ PUR JUDWI[NSS jO
uzoned sty £ppuonbasuod pue ‘armyronde jo wiog
|RUONIPET] SI ‘SjqEy peo] SIY ‘uelwl Jo uon
-ezioeS10 qudos 2y o) pred uaaq sty wonuae
2pin ‘sproa 1epo up  cworfar reponged e
ur A)90s UeWNY fo SWIOU Yy £Q paywisp s
$227M0$31 JEIRU JO asu [enFo[ sy 2q 03 sivadde
JBUM IBUI 1O¥] SR JO OPRUI 3G ISTUL 2DUBMO[E
“Ajpesmgea ySnowje ‘pojuesd 1oy usyer Afjensn

1 522100831 puy[ Jo wonezimn Jo juawdo[aAap
33 UT 10338] UTWUNL] AN[], suzoped [eInymoLBY
ure3rad puy 03 adxa s JSiEImmOLSe pue i3
01022 21} ..n-._o_umﬁGOu Jijewrd pue JUaWIUQIIAUD
uleyIed UdALY Ayprwny pue [pejures ‘aanresad
-2l Jjo muOuUﬂm NEWIR Ay} yim Wﬁmu_u.—q._.uucm
Aoy pos ‘Aydesfodoy Guawmorraus [edrsdyd
2 uo muu_uEUH—D_u asn pue| pue Uh—._.._——.yu.:m.ﬂ Jo
uraned v jo juswdopassp o ‘Tunjeads L[jersual
9BRYL CIUSWIUQITAUZ S JO IX21U0D ) UM
asn pue] pue axymouSe jo woisds v padofaaap
seq uonuaaal  pue  Ayppqerdepe  10]  sniusd
STy (A UPW TPy} SIOPISUOY  A[[eIausf  IsLing
-oipSe o A[Fe[IUIS  'SIOREJ [RIUSWIVOIIAUD
pue (exsdyd jo wonpersjul 9yy Aq ‘paurwisiap
j0U J1 ‘padudnpul 3G O} PIIIPISUGD ST WOIFAT
uieiad v ur Suidoppasp erog jo odfy oy :si
jeyl stopej oo pue dnewip ‘Teoryde Fodo
‘eo18ojopad TearBo[oad Jo i[nsa3 e sk wIOR AP Jo
juswdopaasp 298 §151501030 pue sisiuBIOq

¢ vaaned [eos
s 01 Surprodde USWUOIAUD §)I LN puUE
doppasp o Suidn u @ 10 siepe] [MULW
-vonaus £q pajuasard somprqissod oy UM 231
jo fea Aremoysns ) 0y a1aype 03 Fulkn 1t ¢ 1o
JUSIUOIIALS 213 1 2J1) JO Aem sy jsnipe 03
£n a1 s0qq ¢ AFuR[RY> Sig 0) ﬁcommou 31 $20p
moy—uzzed  vyuswmonzaus [edisdyd ured e
Jo w0y ayy W ARu3[ey> B s padey s1 43200s
Yy  Cafuaqey> [epos Jo swIa) Ul ag pinosm
.GOmHmﬂ—ﬁw ST mc_.n__.._umu—u Jo Kem Jayjouyy “Sadues
wnomy o Joy agvndordde uiaped ssn-puy
pue [ewos ¢ Suiajors 10 Furdojassp ur Jusw
-uoriaU? uaald € Ul £121005 JO UOIDEST PUE UGHOT
3y uwo ‘sauny  pue  ‘uun dwefio uve  se
fpos ¢ Jo Juawdoasp ayi u) $101R) TejURW
-DOIAUZ PUE Aleppatay Jo soduangur Aqssod
jo wopsanb oy o1 pred wadq swq  uopuany
ssa7 yonpy  ~Amdijqnd 3jqrIapIsuod paaladal sary
PUE UsOUY [[34 A[I1E] 3I¢ [ERPIAIPUS 343 JO JUSW
-do[2A9p Sy Ul JUSWUONAUS puUv ANpalay
Jo uonDEINUI A U0 $a30Ap snowrea FH b

‘006l “Taquinydag
‘w100 ‘sodory A jo uenenfap pruny s wo wnsodwis OISANIL S @ paruasord sem aaded sigr

AgsasoW 1i0gd “ ISy A 40O nowmposry juvld
ANATIA 'd ™D
"UidyDd 3s[) pub] pub uoupziubbIi() [P130§

59




66

and are the result of the extensive use of fire in
clearing land for the shifting agriculture prac-
tised by the people or for mﬁ_xugm hunting
expeditions for killing small marsupials, rodents,
etc. Whatever the purpose of the fires, the
result is the same, the pushing back of the
timber line, preventing the regeneration of the
forest and the extension of permanent grassland
areas.

The activity of man in using fire may be
taken as his natural function in trying to exert
his influence over his environment in creating
an ecological pattern more suited to his pur-
poses whether it be to provide fresh feed for his
cattle or to facilitate hunting. The latter, as
occurring in New Guinea, is exceptional, fire
and grasslands being usually associated with
stock (principally cattle) raising in most parts
of the world. On seeing the extensive grass-
lands to-day, one may be inclined to think that
stock raising developed in areas where grasslands
occurred. That the presence of grazing lands,
particularly in areas with a pronounced dry
season where permanent agriculture would be
difficult, have provided the natural “ medium "
for the multiplication of cattle and therefore a
society evolved based on pastoral pursuits.
However, it would be difficult to apply this
theory to grasslands occurring in high rainfall
areas where grass is not the natural vegetative
cover, and as we have seen before, in the tropics,
grasslands follow the activities of man ; he is
responsible for creating the new environment
through the introduction of stock. 1n other
words, man in the course of his migration has
brought with him his traditional agricultural
techniques, whether stock raising, shifting agri-
culture, or intensive culture of the soil, which
in turn established the pattern of agriculture and
created a secondary ecological association (grass-
lands).

Many examples of this could be found in
Indonesia with its multiplicity of peoples each
with its own social organization and method of
land use. Anp outstanding example can be noted
on travelling from Central Sumatra, the Minang-
kabau area, to North Sumatra the home of the
Bataks, The Minangkabau are agricultural
people, they have their intensively cultivated
irrigated rice fields reputedly returning the
highest yield of rice in Indonesia.  This is
probably due to their technique of applying

PAPUA AND NEW GUIMNEA AGRICULTURAL JOURNMNAL

compost from the forest to the roots of rice
seedlings as they are being transplanted to the
field. But the whole Minangkabau area repre-
sents a forested appearance—much of it is under
rain forest and there are also extensive groves
of economic crops, rubber, cloves, cinnamon,
nutmeg, etc., which are the source of considerable
wealth to the people. But as soon as one
approaches the Batak areas, the appeatance of
the whole landscape changes drastically and
dramaticaly. The tree cover disappears, except
in some steep gullies, and is replaced by open
grassland, both on the mountain sides and on
the upland plateaux. This is an area with high
evenly distributed rainfall which one would
expect to support a dense rainforest and intensive
rice culture, as Central Sumatra does. But the
difference in land use and the whole consequent
appearance of the landscape is due to the
influence of the inhabitants ; the Bataks are
pastoral people who own large numbers of
cattle and water buffaloes and are responsible for
the extension of grasslands at the expense of
forests. The fires are obviously a permanent
feature of husbandry—one can even see large
areas of steep mountain sides planted with
Pinus Merkusi; by the Forest Service in an
attempt at reforestation, but most of the seed-
lings having been destroyed before reaching an
age at which the species becomes tolerant of fire.
In certain parts of the Batak region, particularly
overlooking Lake Toba, there are now irrigated
rice fields worked intensively with hoe or plough,
but they are a comparatively recent development,
Elsewhere in the region one can still see the
ancient techniques of turning the grass sod with
digging sticks and the puddling of the flooded
land by driving round and round a team of
water buffaloes until sufficient mud has been
stirred up to form a seed bed.

The extensive grasslands of many islands in
the Lesser Sunda group are also associated with
stock raising, e.g.. on Sumba and Flores and the
savannah vegetation of Timor. This part of
Eastern Indonesia has generally a fairly pro-
nounced dry season which favours and assists
the annual fires which have largely exterminated
the original forest cover (still seen on Flores
capping some mountains). So in this area, too,
and many other examples could be cited, the
evidence is clear of the effect on the land of
man and his choice of land use following his
traditional pursuits of agriculture. In other
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theless lacking, had father-right (Gajo, Alas,
Batak, Nias, Mentawai, Pasumah, Moluccas) or
a parental system probably based on a past with
father-right (Toradja) ....On the other hand,
all regions suitable for and used for mixed
gardening had mother-right or parental customs
based on a past with mother-right. As already
stated, some people in regions not suited to
mixed gardening (the South Belu and the
peoples of Wetar, etc.), nevertheless have mixed
gardens and at the same time, mother-right.
Thus in Indonesia there is a strong correlation
between mixed gardening and mother-right.

“ Thus, we see that in Indonesia, all regions
with extensive grasslands are, or have been,
inhabited by patriachal cattle holding peoples
or peoples with almost the same type of culture
(Toradja).

" With the Indonesian peoples their cultural
inheritance appears to have determined their
type of agriculture, almost independently of
their hereditary character and of ecological
circumstances ; cattle holding and grasslands in
regions where the natural cover should be
tropical rainforest ; hoeing culture and mixed
gardens in regions so dry that they are much
more suited to cattle holding.”

The above pattern of development draws its
examples mainly from Indonesia and applies to
conditions existing there, It cannot be applied
to Papua and New Guinea where cattle or
buffaloes have not been part of the traditional
form of agriculture. A food gathering and
hoeing agniculture is found ovet the whole atea
irrespective of the type of social organization,
e.g., the people of the Highlands of New Guinea
representing probably the most intensive form
of agriculture and land use based on the sweet
potato Ipomoea batatas are generally patrilineal.
The Trobriand Islanders, who also have a fairly
intensive system of land use, involving the
utilization of compost, for Yam, Dioscorea Spp.
culture, are matrilineal. The Tolai people on
the Gazelle Peninsula of New Britain having a
staple diet of taro and Musa sp. are matrilineal,
so are most of the Melanesians along the Papuan
coast, one of the exceptions being the Motu at
Port Moresby who are patrilineal. The people
of the Western District of Papua (Sago staple)
and most of those in the Sepik (Sago and Yam
staple diet) are generally patrilineal. Thus, it
would appear that the *Papuans” and the
Melanesians inhabiting Papua and New Guinea

FPAFUA AND NEW GUINEA AGRICULTURAL JOURNAL

represent eatlier cultures than those found at
present in Indonesia, and cultures in which,
perhaps due to the absence of stock raising, the
same degree of specialization has not developed.
The relics of older cultures based on grainless
hoeing agriculture can, however, be found in
many parcts of Indonesia, e.g, Nias and
Mentawai with a taro Colocasia sp. staple,
Mandar on Celebes and the Halmaheras with a
basic diet of Muwsa sp, and Ceram where a
mixture of Mwsa sp., Colocasia sp. and Sago
Metroxylon sp. is found. Rice is not usially
found in these areas, and if it is, it is only a
very recent introduction as are some of the new
world plants, maize Zea Mays, sweet potato
Iporoea batatas and tapioca Manibot utilissima.

The investigations of Terra in tracing a
correlation between social organization and land
use are not only most interesting, but are also
valuable in removing much of the " inevitable-
ness” from land utilization and ecological
environment. If the system of agriculture and
indeed the present vegetative cover of inhabited
regions is so greatly influenced by man and is
merely the result of the accident of a form of
social organization, then there must be hope for
the possibility and success of effecting improve-
ments to agriculture and inducing man to adopt
practices leading to the preservation and improve-
ment of the land ‘and other natural resources.

(Received September, 1952.)
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ment of factor costs. Or, to quote Dr. Stanner’s
Foreword again, “if increased leisure but no
measurable increase of goods resulted, was the
whole process truly one of development ?"
Anthropologically and socially, it undoubtedly
was, but what was the real effect in terms of
economic development ?

The administrator concerned with the active
promotion of economic development is likely to
be more directly interested in the changes
wrought in a society following the introduction
of money and the incursions of Europeans. To
this extent, he will be more concerned with the
story of the Siane after 1952, which Dr. Salisbucy
has promised as the subject of a subsequent
study.

One could not complete a review of this
book without honourable mention of the excel-
lent Foreword by Dr. W. E. H. Stanner. His
reference to the Herskovits—Knight controversy
and the differing anatomies of anthropology and
economics as scientific disciplines is particularly
apposite. Anthropological findings need to be
used with caution in economic research. This
does not mean that economists will not use
Salisbury’s wotk, They undoubtedly will. Fisk
has already drawn on the Siane for at least two
interesting forays into economic model building.
With such a paucity of material available, econo-
mists specializing in the Pacific Area have
developed very much into pragmatists, using
whatever they can lay their hands on. * From
Stone to Steel ” adds considerably to the infor-
mation previously available on the motivations
underlying the behaviour of primitive peoples as
they meet and adjust to the technology of a
modern monetary society.

M. J. Philipps.
Resetve Bank of Australia,
Port Moresby.

Readings in Malayan Economics.
Edited by T. H. Silcock. Eastern University Press Ltd,,
Singapore. 1961. 501pp. M$ 15.00.

The success of the Readings series issued by
the American Economic Association has been
largely responsible for the growing popularity
of this type of publication. Although this book
on the Malayan economy does not reach the
high standard of the American series, it is an
interesting and important contribution to the
library shelves of those interested in the econo-
mics of Malaya,

PAPUA AND NEW GUINEA AGRICULTURAL JOURNAL

The range of topics from which the Editor—
Professor Silcock, Emeritius Professor of Econo-
mics, University of Malaya—had to choose must
have been extremely limited. A number of the
papers make only passing reference to Malaya,
while the last section—'" Currency and Credit ”
—could have been omitted without impairing
the value of the book.

The publication consists of five sections ; each
introduced by a short summary covering the main
aspects of the topic and suggesting further source
material. The sections deal with Economic
Growth ; Macroeconomic Analysis ; Rubber ;
Tin ; and Currency and Credit. The papers
were published between the years 1936 and 1959
and this makes review difficult.

Econontic Growth.

This section has seven papers of which the
most interesting is that by R. W. Firth—"Money,
Work and Social Change in Indo-Pacific Econo-
mic Systems”.  Published in 1954 it is a
pioneer in the field of Socio-economics. The
thesis is that indigenous economic systems and
social institutions can make partial and some-
times successful adaptation to the impact of the
stronger money economy.

This is the case where the individual indi-
genous economy has its own internal medium of
exchange. Its counterpart in the cash economy,
although possessing both internal and external
exchange values, is brought into the indigenous
economic system.  Thus, both the traditional
and the new medium of exchange can operate
successfully side by side. This is well illustrated
in the Gazelle Peninsula of New Britain.

The effect of wage labour on the indigenous
economic system is also examined in a similar
context but Firth relies heavily on the notion
of the backward sloping supply curve for labour.
The author can be criticized for not showing
that this concept is only valid in the initial stages
of contact between the two economic systems,
and that it rests on a fixed supply of labour.
Once this becomes more elastic, the concept
does not apply in its rigid form.

This paper can still be read by all those
working on aspects of indigenous economic
systems, as many of the suggestions and thoughts
point to future research projects.

The second paper by M. G. Swift—" The
Accumulation of Capital in a Peasant Economy
—follows the normal anthropological technique
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The economics of the situation is based on the
differences in the cost structure between the two
production units. Bauer concludes that " in
the virtual absence of cash costs and the lack of
capital equipment for the smallholder, the
maximization of gross yields per surface area is
the overriding factor ™

It is hard to understand why further work on
this important aspect of small scale rubber pro-
duction has not been undertaken. The reviewer
has been unable to discover any arguments which
shake Bauer’s investigations. The implications
of this work must be considered in any policy
which is designed to expand rubber production
through small scale units. Comments by
Professors Silcock and Benham, although raising
some points for further investigation, do not
apset the logic of Bauer's argument, It could
be maintained and no doubt will be maintained,
that the newer high-yielding varieties require
high management skills and that Bauer's argu-

ment no longer applies. However, this should
be tested. !

The remaining papers by Bauer, Silcock and
Benham look at the position of the smallholder
in respect to the International Rubber Regula-
tions Scheme (1934-1942) and the rubber policy
of the Malayan government. Bauer argues that
these worked against the interests of the small
holder but not those of the estates. He estimates
the monetacy losses suffered by the smallholders
as a result of the quotas set by the International
Scheme. The policy of the Malayan govern-
ment towards replanting and new plantings
would have in the long run eliminated the small-
holder as a successful competitor to the estates.

This section is by far the most interesting in
the book and like that on Tin is solely concerned
with the position in Malaya. The Editor has
carefully selected the papers and for this alone
the publication should be read by all those
interested in the future of rubber.

Tin.

Tin, the other prop of the Malayan economy,
is not as well documented as rubber. The first
paper, published in 1936, is only of historical
interest but the workings of the International

Tin Committee have considerable relevance to
the present tendency towards international com-

''In a personmal communication Professor Bauer
advises that he still adheres to this argument.

PAPUA AND MNEW GUINEA AGRICULTURAL TOURNAL

modity stabilization schemes. The second paper
is a fairly comprehensive study of tin mining
in the Kinta Valley area of Malaya.

The paper dealing with labour relations on
Chinese owned tin mines is worthy of study as
it examines the complicated social and economic
relations between management and workers.

Carrency and Credit.

This section could have heen omitted as it tells
little about this important aspect of the economy
of Malaya. :

Professor Silcock has rounded off the publi-
cation with a list of graduation exercises on the
economy, and these can be purchased from the
Department of Economies, University of Malaya.
They could provide some valuable source
material.

Despite the comments, this publication is of
considerable interest and now that the gaps in
published data on the Malayan economy are
known, work should be carried out to close
these. It is to be hoped that a sister edition
will appear in the near future.

G. R. Spinks.
Beekeeping.
A Beginner's Gaide to Profiable Honey and
Beerwax Production.

FraNcis G. SMiTH,

Oxford University Press, London, 1963. 124pp.

illustrated. "Price in Australia 29s. 9d.

" The object of this book is to provide a
guide to the profitable production of honey and
beeswax for all who are interested in starting
to keep bees " states Smith in his preface to
this work.

After detailed descriptions of the internal
organization of a colony of bees, the various
functions of the comb, and the mechanics of
hive ventilation and warmth, the author describes
the construction of hives designed to facilitate
man’s exploitation of the honey bee to obtain
both honey and wax. Chapters follow glving
useful information on the management of hives,
on routine apiary work, on control of swarming,
and on production of new queens. A chapter
on pests and diseases is followed by two chapters
devoted to honey and beeswax. Smith devotes
the final chapter to the all-important topic of
marketing, and gives a summary of the normal
outlets for honey and beeswax and of the impor-
tance of care, so as to obtain a clean and
attractive product.
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The Economics of the Handloom Industry
of the East Coast of Malaya.

E. K. Fisk.

Journal of the Malayan Branch of the Royal Asiatic
Scciety, Vol. XXXII, _u»m.m %w December, 1959, 72 pp.
Over the years, quite a deal has been said
for and against the introduction and encourage-
ment of cottage industries among the village
peoples of Papua and New Guinea. Protagonists
point to the labour intensiveness of cottage
industries and their effect in distributing cash
income to groups not otherwise likely to receive
it ; while opponents criticize them on the
grounds of their difficulty in organization, the
lack of usable inherited skills among the peoples
of the Territory and the degree of government
protection needed for the finished product.

Both sides will find food for thought in Mr.
Fisk’s study of the Handloom Industry of
Malaya's East Coast.

Mr. Fisk, who has written several articles on
the Territory’s economic problems, s cutrently
with the Department of Economics of the
Australian National University. But previously
he was for ten years with the Malayan Rural and
Industtial Development Authority. The infor-
mation on which this study is based was gathered
during sutveys on that Authority’s behalf.

The handloom industry of the East Coast is
the largest and most important of Malaya's
surviving cottage indusiries.  From the pro-
duct's point of view, it is a narrowly based
industry, practically the' only item of output
being the traditional ' kain sarong ”, a strip of
cloth about 42-43 inches in width and about
two yards long. The basic material used is
Chinese spun silk yarn, often with varying
quantities of metallic thread added, though small
quantities of cotton-rayon or silk-rayon mixtures
are also produced.

Weaving is done on simple, locally-made
frame hand-looms with hand-thrown shuttles,
and the whole process shows little evidence of
change over the past century. The weaving is
done entirely by women, the skill being trans-
mitted from mother to daughter in a continuing
and gradual process commencing when the
weaver is a young gitl.

As with many such indusiries, middlemen
play a very big role. The supply of raw materials
is in the hands of a small number of large

PAPUA AND NEW GUINEA AGRICULTURAL JOURNAL

wholesalers who import the materials from
abroad. These supply mainly to middlemen
who in turn have groups of weavers working for
them, for whom they provide certain technical
advice and assistance. The weavers work for
the middlemen for payment in piece rates and
the finished cloth is the middleman’s property.
He looks after the marketing.

In 1957-1958 there were 3,490 weavers active,
all women, and they were estimated to have pro-
duced 225,000 yards of cloth valued at
$1,500,000 Malayan currency, about £A220,000.
The capital invested in the industry was assessed
to be no less than $1.3 million, of which eighty
per cent. or more was in stocks of materials,
unsold goods, and working capital.

Fisk suggests that the handloom industry
could benefit from better organization, particu-
lacly as regards entrepreneurial activity, and the
exploitation of the export market. The market
for an expanded output is said to be available
if the industry was geared to meet the increased
demand,

However, it is Fisk's comments on the pos-
sibilities of establishing a large-scale cottage cot-
ton-weaving industry which are more apposite to
Papua and New Guinea. The general con-
siderations he raises are capable of application
to almost any other cottage industry.

Cotton weaving revived to some extent in
Malaya immediately after the war in the period
of general textile shortage, but by 1952-:1953 it
had again died out. The local operators could
not compete effectively with imported fabrics,
even though the imports were subject to a sub-
stantial import duty. To re-establish the Malayan
industry on a significant scale would need a
substantial rise in fariffs on imported cotton
fabrics, sufficient to raise the income from cotton
weaving to a level which would be attractive
in Malaya’s generally high income situation. A
rise of the magnitude needed would almost
certainly produce a general tise in the cost of
living which would be noticeable and which
would fall most heavily on the lower income
groups.

This would raise a second problem. Such a
degree of protection for locally woven cotton
fabric would probably produce urban industries
ready to take advantage of the situation, and
legislative protection against this would also
need to be provided if the cottage industry was
to survive.
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3. "It is a mistake to place too much emphasis
on capital investment as the means of
economic growth "—p. 230.

This is followed by a warning that govern-
ment intervention.in promoting economic growth
can proceed too far, and that after a time, market
forces would be more appropriate. This point
was brought out by the International Bank for
Reconstruction and Development's mission to

Uganda.

Of the other studies, that by Professor Mears
on Indonesia, maintains that the lack of entre-
preneurship and managetial skills in both the
public and private sectors of the economy is
hindering development,

Professor Datta of Calcutta University, writing
on India, has a different approach, as he states
that **since independence, the desire for indus-
trialization, especially among the urban education
sections, has been growing keener with every
existing day. But it remains as yet a thing apart
from, and to a certain extent opposed to, the
religious urge of the people ”. p. 416,

The value of the text could have been greatly
improved if the authors had related the indivi-
dual case studies to the ' theories " discussed in
Part I. Furthermore, the date of publication
of the case studies would have been of assistance
as one is forced to use the statistical tables to
assess this.

This book can be recommended to students,
general readers, and more advanced scholars of
economic development. It is very well written.
One should not let the blurb of the dustcover
adversely influence the bookshelf browser. It is
a more valuable publication than the dustcover
indicates.

G. R. Spinks.

Economic Bulletin for Europe.

Vol. 14, No. 2, United Nations Economic Commission
for Europe, New York, 1962, 88pp. 7s. Stg.

This 13 one of the regular series of Bulletins
issued by the U.N, Economic Commission for
Europe dealing with the trends in trade and
economic development in both Eastern and
Western Europe. In its first eight chapters it
provides a resume of recent developments in
Europe with emphasis, perhaps, on events in
Eastern Europe.

PAPUA AND NEW GUINEA AGRICULTURAL JOURNAL

As the issue is now one year old, it is interest-
ing to read the appraisals of then existing
policies and, with the confidence engendered by
hindsight, compare the forecasts made with
actuality. The first thing which impresses is the
small amount of change which has taken place
in twelve months, despite the varying pressures
and crises which have occurred, particularly in
the political arena. Inflationary pressures which
were then evident in some Western European
countries have been partially assuaged, and there
are indications that the United States’ problems
are nearer solution, but in most other respects
the same types of ‘economic problems still con-
front both Eastern and Western Europe.,

The Common Market has still to establish its
final importance, and there is still " uncertainty
whether—and on what terms— (it) will be
enlarged to include the United Kingdom and
other countries”. And it certainly remains true
that " the problem of built-in cost inflation in a
number of countries remains one of the most
intractable of those awaiting solution "

One wonders whether economic problems have
entered a similar category to Arthritis and some
forms of heart disease, where the role of the
practitioner is mainly to teach the patient how
to live with the disorder rather than to effect 2
cute.

Part 2 of the Bulletin contains an interesting
and valuable discussion of long-terms plans in
Western Europe, including a short discourse on
" The Concept of Planning in Market Econo-
mies ”. "' The notion, economic planning ”, it
suggests, ' has achieved so wide a currency that
it is in danger of meaning all things to all men ",
Certainly the term * planning ” has been used
to mean many different things by different people.
In the Bulletin, plans are considered only when
they cover the economy as a whole and extend
over a number of years, and only when prepared
by or for the government. Even so, confusion
exists between plans or programmes on the one
hand and projections or forecasts on the other.
In principle, the distinction can be made with
ease, but in practice it is not clear-cut. The so-
called * Five-year Plan” for Papua and New
Guinea, for example, was more a series of pro-
jections or forecasts rather than a plan in the
strict sense of the word. However, the termino-
logy has stuck, and in general parlance it is a
plan. To overcome this problem, the authors

——
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