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WORKING PAPER

SHORT-TERL ROTATION CROPS

1. INTRODUCTION

In compliance with the terms of reference the
Consultante have examined a wide range of possible diversification
crops. These have included a short-term crops, in which some
interest has already been shown in West lMalaysia, both for
intercropping in immature rubber and oil palms, and as pure
crops. Lliost of the work on these crops has been carried out in
the monsoon climate zones of the country rather than in the
southern equatorisl wuone, and it became clear early in the
course of this review that the difficulties of successfully
cultivating these crops in the climate of south-east Johore would
be formidable. Further, it was also clear that the areas of
land in the Project Area of suitable slope for production of
short-term crops would be limited in extent and scattered, and
that the place of these crops in the context of the development
of the Project Area did not warrant the expenditure of much time
on further analysis.

However the early market analysis showed that there is
a large and growing demand for these short term crops for stock
feed, particularly grains and legumes for pigs and poultry.
This analysis, which is given in Section 2 of this paper,
warranted first evaluations of a number of possible enterprises.
These early evaluations are given in Appendices B and C. On
the assumptions made, which subsequent apsraisal suggests may
have been optimistic it appeared that the profitability of
production was closely related to the size of the operation.
Holdings of less than 60 acres were clearly not attractive;
however holdings of 1000 acres, using a good range of machinery
showed rates of return between 17 and 31 per cent.

The assured market and the large scale production
prospects were considered promising enough for more thorough
appraisals of the agronomic and conservation problems involved.
These are set out in section 3 and Appendix A respectively.

It is abundantly clear that the problems are formidable. The
conservation requirements limit the production areas to the
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flatter land; the agronomic requirements for success in ;ohe
equatorial zone are still largely unknown; *‘che problem.o
mechanisation, particularly in connection with harvesting of
cereal and legume grains and groundnuts, are immense.

Thus, though the potential profits are high, the
attendant risks of failure are high. At present commercial
production can not be recommended. However it is considered
that an experimental programme should be laid down by NMARDI
at their research station to be established in Johor Tengah.

Emphasis must be placed on testing various lay=-outs
for soil conservation and control of run-off. Crop variety
trials, time of planting, crop spacing and all aspects of
fertiliser ap)lication (rate, method and timing) need to be
investigated. Weed, insect and disease control methods must
be evaluated, and the problems of mechanisation sorted out
before commercial production is undertaken. It is considered
that a minimum of five years work will be necessary before valid
conclusions can be drawn on many of these aspects.

2. LARKET

lost of the cereal ana legume grains, oilseeds and
starchy root ¢rops have more than one market outlet. They
produce food for direct human consumption and also, either
in the same forn and/or as by-products, food for convefsion
through animals into meat and livestock products, These two
outlets are examined in the following sections.

2.1 The HWarket for Direct Human Consumption

: The present Positions and future potent
0llowing CTrops will be considered: -

Cereal grains .
Legume graing

ials of the

rice, maize, sorghum

ot 4 - Cowpeas

Seeds

Sobs ool g groundnuts, Soya beans
- tapi

Fibre Crops - keizcas e

2-101 Cerea.l grains.

Rice ;
lialaysian ajet,
importer of this

traditionally been apn
Year to year,

ts fluctuate from
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350,000 tons per year (about 40 per cent of total rice
consumption) and have cost about $140 million per year.
Official policy is now to increase rice production to the

point of self-sufficiency by 1975 or earlier. There arc two
major schemes, at luda, in Kedah and Perlis, and at Kemubu,

in Kelantan, and many smaller ones in other states; all are
designed to increase rice production sharply by double
cropping. The liuda and Kemubu schemes are expected to be fully
operative by 1975. Efforts are also being mace to develop,
improved, higher yielding varieties.

Consumption of rice per head in West llalaysia is
around 220 1bs per annum. It appears to have fallen slowly
in the past decade. Using a three year moving average,
consumption has been as follows:-

Years Average per Capita consumption (pounds)

1958/60 255.584
1959/61 255.584
1960/62 253.12

1961/63 254,016
1962/64 250,432
1963/65 248.416
1964/66 220,152
1965/67 219.968

It is expected that this trend will continue. Using
assumptions of 3 per cent growth in population, 2.5 per cent
growth in per capita incomes and income elasticities ranging
from -0.2 to 0.0 the projected per capita and total consumption
for rice (assuming constant prices) were estimated (Table 1).

The figures indicate that total rice consuwaption will
increase by about 75 per ccnt in the period to 1990 (assuming
an income elasticity of -0.1), while per capita consumption
falls slightly to .0909 tons (203 lbs) per annum. In the
Nathan Transport Study it was assumed that total consumption
would be 1,040,980 tons in 1975 and remain at that level
through 1985. This implies an income elasticity of demand
of about -1l.2 and appears to be highly unrealistic.



TABLE 1 PROJECTION OF RICE CONSULPTION TO 1990

Per Capita (tons)

Inc. Elast. "‘002 -0.1 0.0
1967 0.0985 0.0985 0.0985
1970 0.0969 0.0977 0.0985
1975 0.0942 0.0963 0.0985
1980 0.0910 0.0947 0,0985
1985 0.0874 0.0929 0.0985
1990 0.0834 0,0909 0.0985

Total (thousand tons)

Ince. Elaﬂto "'0.2 -0.1 0.0
1967 865.5196 86545196 865 .5196
1970 935.5852 942.1303 949.4415
1975 1048.6000 1072.5017 1096.4035
1980 1174.9553 1222.9995 1271.0441
1985 1308.4316 1390.9464 1473.4616
1990 1447.0040 1577.5102 1708.1870

Production projections were also made in the Nathan
Study for the period of 1985 (Table 2).

TABLE 2 PRODUCTION ESTIMAT S 1966-1985
Year Land Area Planted Production
Single Double Total Padi Rice
crop crop
..-c..('ooo acreﬂ)....... ...-(000 tOnS)oooo
1966 651.3 104.4 860.2 853.0 568.098
1970 630.0 175.0 980.0 1,129.2 T524472
1975 341.7 460.0 1,261.7 1,646.5 1,096.569
1980 248.8 580.0 1,408.8 2,113.2 1,407.391
1985 234.3 613.2 1,460.7 2,410.2 1,605.193
Source: lalaysian General Transport Survey



These production and consumption estimates thus predict
that self sufficiency in rice should be attained by 1975. The
production estimates are based upon increased use of double
cropping, principally resulting from the luda and Kecnubu ochenecs.
They also assume an incrcase in yield of padi per crop from
1,15 tons per acre in 1970 to 1.65 tons in 1985. The major
increase in production occurs before 1975 as the two irrigation
schemes come into operation, the main factor beyond that time
being increasing yield.

At present the Government guarantees a minimum price
of $16 per pikul of padi. The Treng; anu Report provided the
following data on milling costs:-

Value of padi at farm $16 per pikul
Transport to mill 65 cents
Cost of milling $ 1.97
$18.62
Value of second grade rice $ 2.31
Cost of first grade rice $16.31 for 0.6 pikul

= $27.18 per pikul

Assuming transport & port
charges = $ 1.82 per pikul
F.0.3. Cost = $29.00 per pikul
= $488.00 per ton

The average price of rice imported into West llalaysia
since 1962 has been:

Year Price $§ per ton
1962 427
1963 413
1964 384
1965 384
1966 438
1967 533
1968 566

Thus at prices prevailing prior to 1967 the guaranteed
price to domestic producers was above the domestic price. In
its Commodity Review for 1969 F.A.0. expected prices to be
lower this year. It further states that "the medium term
prospects for trade and prices will primarily be influenced



by future developments in production. The high-yielding
varieties, which are likely to cause considerable changes in
the pattern of supply and demand, have so far had greater
imoact in importing than in exporting countries. Rice
output has been encouraged also in several developed countries.
Although a temporary return of scarcities owing to @op
failure cannot be ruled out, the developments in progress
are already leading to lower imports, higher export avail-
abilities and even surplus stocks. In such circumstances,

ad justment of national production policies and programmes to
the changing supply and demand pattern will be increasingly
necessary".

Thus prices may be expected to fall back to earlier
levels in the near future. A major factor in causing
fluctuations in world prices is the small proportion of total
production which enters world trade, 6.5 million tons out of
total output of 284 million tons i.e. only just over 2 per cent.
Thus import demand and export supnlies tend to be residuals in
many cases. .

The F.A.0.in the note quoted earlier suggest that the
primary influence in future trends will be productione However
changes may take place in consumption, particularly substitution
of bread for rice. This appears to have been occurring in
lMalaysia and may be an important reason for the apparent sharp
fall in rice consumption in the past four years. Table 3 shows
the growth in wheat imports since 1965.

TABLE 3 WHEAT IMPORTS T0 LIALAYSIA 1966-1968
Year Wheat Imports (tons) Value $
1966 173,754 38,566,637
1967 272,592 62,454,972
1968 354,640 76,823,712

World wheat prices have fallen this ycar and stocks
particularly in North America are at high levels. There is
some prospect of countries such as llalaysia obtaining wheat
at prices below those paid by millers in North America and
West Europe. At present bread prices in lMalaysia are lower
than in U.K. or U.S. (and presumably Europe as a whole).
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A relative fall in wheat prices might increase the growth of
bread consumption in South East Asia and reduce the rate
of growth of demand for rice.

Phus future price of rice appears morc likely to be
in the region of $400 per ton than the guaranted equivalent
of $490. In these circumstances exports by llalaysia will be
subsidized unless the guarantced price is reduced. Given the
above projections stimulation of additional rice production
in areas such as Johor, outside traditional producing centres
appears inadvisable. Any such proposals should be evaluated
in terms of a 'shadow' price based on the import price level.
For this purpose $400 per ton of milled rice appears to be
the best estimatc.

This price is equivalent to $23.77 per pikul and
would be approximately equivalent to $13.75 per pikul of padi
at the farm.

liaize and sorghum ¢ The Department of Agriculture estimated
that in 1967 the equivalent of some 12,600 acres of maize as
a sole crop were ,rown in Malaysia, production would have
been around 10,000 tons; production of sorghum was also very
small., Annual imports of maizc grew rapidly from about
80,000 tons ( 1962-1964 average) to 150,000 tons in 1968.

No dato have been found to indicate the usage of either the
local production or the imports, but most of the maize and
sorghum from both sources is likely to have becn fed to
livestock, and the future demand will be determined almost
entirely by the needs of animals. The market for these
crops is therefore discussed in detail in section 2sdsds

261.2 Legume grains
Cowpeas:

Legume grains are a major vegetable protein source
and are a fairly important part of the diet particularly
among the Indian members of the population. Inputs of dried
legume grains amount to some $7 million per yeare. There
are a wide variety of these vegetables, each with its own
particular texture and flavour. It is possible that cowpeas
might substitute for some part of the imported types, perhaps
10-20 percent of the 13,000 tons at present imported.
Assuming yields of % ton per acre this means a national
acreage of 2,500 to 5,000.



2.143 Oilsceds

Groundnuts: Only small quantities of groundnuts arc
produced in llalaysia at present. The equivalent of about
5000 acres of sole crop are grown anually, mostly in the
states of Kelantan and Perak. Some 6000 tons of shelled nuts
and 5000 tons of unsholled nuts have been imported annually
in recent years.

Groundnuts are used for a variety of purposes. The
whole nuts form a confectionery type of food and are used
for the manufacture of peanut-butter. The nuts can be crushed
to extract oil - 40 per cent by weight. This o0il is of a type
referred to as a "soft o0il"™ and can be uscd for cooking; the
residual mea of a valuable animal fced.

The quantity of groundnuts used for human consumption
in West Malaysia is difficult to estimate. The 1957/58
Household Budget Survey indicated that per capita consumption
of groundnuts was 0.75 kati/year among Chinese and 0.4 kati/year
among llalayse. At this level in 1967 total consumption would
have been about 6 million lbs. O0il appeared to be used only
by Chinese, at a rate of 3 kati/head/ycar. This would amount
to approximately 14 million 1lbs. in 1967.

Studies have indicated the income elasticity of demand
for vegetable dils and fats to be about 0.6. Assuming this
value for both groundnuts and oil, Tablc 4 shows the projected
growth of consumption on a per capita and total basis.

TABLE 4 PROJECTION CONSUMPTICI OF GROUNDIUTS_ AID GROUNDNUT OIL

Per capita (1b) Groundnuts Groundnut oil
1967 0.6828 1.5933
1970 0.7141 1.6664
1975 0.7722 1.8020
1985 0.9121 2.1283
1990 0.9961 2.3243

Total (mil. 1bs) Groundnuts Groundnut_oil
1970 6.8332 16.0625
1975 8.5953 20,0581
1980 10,6123 25.2285
1985 13.6441 31.8372

1990 17.2744 40,3080
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It was noted above that about 14 million lbs. of
groundnut oil were probably consumed in West llalaysia in 1967,
In that year about 4.5 million 1lbs. of o0il were imported. Thus
approximately 9.5 million 1lbs, came from domestic crushing.
Assuming a 40 per cent extraction rate this is equivalent to
2375 million 1bs. of shelled nuts. Thus the approximate
situation in 1967 secme to have been as follows:-

Direct consumption 2,700 tons
Crushed for oil & meal 10,600 tons

13,300 tons shelled nuts
Total use 20,000 tons unshelled nuts

This ties up approximately with supplies:-

Imports 15,000 unshelled cquivalent
Domestic prod. 5,000 tons (one ton/acre)

20,000 tons

In addition to 4% thousand tons of cil the groundnuts
crushed in 1967 are estimated to have provided approximately
62 thousand tons of residue for animal fecd.

Price projections for groundnuts are particularly
tricky. At the present time the small local crop is almost
entirely sold for confectionery. Prices quoted vary considerably
but appear to average around 20 cents/lb. of fresh nuts. This
is equivalent to about $75 per pikul of dry shelled nuts.

However if production is greatly oxpanded the crop
will have to be sold for crushing for groundnut oil and
animal feed. Groundnut oil is at present imported for $70 - §75
per pikul. However on the world market it normally fetches
a price about 5 per cent above coconut oil. The long run price
in llalaysia is likely therefore to be in the region of $55 per

pikul. The value of groundnut meal for animal feed is about
$18 per pikul.

Groundnuts normally yield about 40 per cent oil and

605 meal when crushed. Thus one pikul of shelled nuts will
produce about:-

0.4 pikuls oil @ $55
0.6 pikuls meal @ $18

$22
$11

$33
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Coconut oil mills in W. Malaysia spend on copra about
87 per cent of the sale value of the products from it.
Although the ratio of the more valuable oil to the less
valuable residuec is less in groundnuts than in copra, the
milling procedure for the two is cssentially the same and
the relationship between the price of the raw material and
the sale value of the end products is likely to be similar.
Thus the price paid for groundnuts by mills might be approxi-
mately $28.50 per pikul, giving an expected farm price(bag ed)
of $27.50 per pikul of shelled nuts.

This estimated price is only about 374 per cent of the
price quoted above for confectionary nuts.

Soya beans: since 1945 the soya bean has become the major
source of protein in animal feeds in developed countries. The
demand for it as a food for direct human consumption is much
less important, and therefore the market prospects for this
crop are discussed in detail in section 2.3.1.

2+.1+4 Root Crops

Tapioca : the demand for human consumption is in two forms,
(a) as a vegetable (b) as starch. The markets for these are
discussed in detail in Appendix C. Briefly it scems that the
domestic demand for tapioca is likely to remain at about its
present level, which is estimated to be between 10,000 and
20,000 tons of fresh roots per annume.

The domestic demand for tapioca starch is projected
to risc from 24,000 tons in 1970 to ncarly 40,000 tons in
1990, This would mean a production of 200,000 tons of fresh
roots in 1990, The farm gate price of roots to supply this
outlet could be about $2.50 per pikul.

Exports of starch in 1968 amounted to some 18,000 tons.
To expand the cxports of this product it will be nccessary
to sell at a price competitive with corn starch. At present
this price would allow the farm gate price of fresh tapioca
roots to be about $2.80 per pikul. However this price is very
vulnerable to changes in the available supply and price of
corn starch, and is likely to fluctuatc.
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Sweet potatoes: this crop is at present grown as a
fresh vegetable for human consumption. Dried swcet potatooo
has nearly twice the crude protein, fat and mineral contents
of tapioca chips and is much less fibrous. There should be
a steady increase in consumption but the market is a small one.
The crop has poor storage qualities and is not an easy one
for large scale individual production. A major demand would
be likely to develop only if it, like tapioca could be processed
for animal feed or as a sourcc of pure starch.

2.1s5 FPFibre Crops

Kenaf :- These two products have been widely
used for the production of sacking both for manufacturc of
bags and for other products such as baking for carpets and
other floor coverings. In common with other fibres, such as
llanila hemp and sisal, they have been under increasing pressure
in developed countries from synthetic substitutes eg. plastic
and paper sacks and the use of the bulk handling methods for
grains etc. In developing countries expansion of output of
agricultural commodities and less sophistication in handling
techniques have resulted in rising demands. In aggrecgate
demand is likely to continue to rise at about 3-4 per cent
per year. Since many of the developing countries will attempt
to produce to meet domestic requirements, export demands will
grow at a much slower rate, if at all.

Malaysia traditionally appears to have been a net
exporter of sackings - mainly used, presumably re-export of
sacking materials used to carry imported materials such as
grains. In addition to these supplies about 1,000 tons of
new sacking appears to be imported per annume A new joint
venture has recently been established to manufacture jute
products in Penang and in 1969, 1,300 tons of raw jute was
imported. Local production, if competitive could perhaps
replacc these imported supplies.

2.2 The Market for Livestock Feeds

To estimate the potential market for livestock feceds
in West llalaysia and Singapore it is necessary to

(a) Make projections of the growth of demand for the
major livestock products.
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(b) Assess the numbers of stock required to meet
that demand.

(c) Estimate the feed requirements of these various
categories of livestock.

The major livestock products in this context are poultry
meat, eggs and pork. The likelihood of cattle and goats, whether
kept for milk or beef, reaching productivity standards before
1990 that would require significant quantities of concentrated
foods in small.

2.2.,1 The future demand for livestock products.

The factors determining future demand for eggs,; poultry
meat, pork, beef and mutton have becen discussed in the working
papers on poultry, pigs, beef production and goats respectively.
The projected consumptions are reproduced in Table 5e

TA3LE 5 PROJECTED CONSUI:PTION OF MEATS (IiIL. L3S)
AND ECGS_(i:IL)

———

Year Beef Pork liutton Poultry Eggs

1967 35 107 7.8 114 84
1970 42 124 9.3 135 1162
1975 54 159 12.3 176 1519
1980 i 204 16.3 231 1992
1985 93 263 21.5 303 2613
1990 123 339 28.4 398 3427

The income elasticities of demand assumed in the
compilation of the above table are: beef 1.0, pork 0.8,
mutton 1.1, poultry and eg:s 1.0 .«

The future consumption of milk has been ignored in these
calculations. The total requirements for all cattle will be
small (section 2.2) and the proportion officially classified
as milking cattle is less than a quarter of the national herd.
Further, only about six per cent of the milking cattle are
likely to be fed any concentrates, and even if these "commercial”
dairy cattle increase at ten per cent per ancum their con-

centrate feed requirements will still be a negligible proportion
of the demand in 1990.
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2.262 Future numbers of livestock

Poultry: no reliable estimates of the national poultry
population or of its productivity have been found. A survey
of "commercial poultry-farms"™ was carried oul by the Veterinary
Department in 1966. Its value was substantially reduced by
the fact that no guidance was given to enumerators (local staff
of the Veterinary Department). However from this information
and the Veterinary Department estimates of consumption it is
possible to piece together some picture of poultry in Malaysia.

The survey indicated that there were almost 1.5 million
laying birds on commercial farms and daily egg production was
54.1 percent of this (equivalent to 197.5 eggs/annum).

Total egg consumption in 1967 = 984,144,000
Commercial Production = 1,477,699 x 197.5 = 321,082,762

Non-commercial production = 663,061,238

Two thirds of production is thus from "kampong hens" and
small flocks. If the average hen produces 50 eggs per year then
there are just over 13 million of them in the country. (the
NEDECO report suggested 25 per annum but this does not seem
much better than the average pigeon).

Commercial laying flock = 1,477,699
Non—-commnercial " % 13,261,224
Total laying flock 14,738,923

The overall average egg production per bird is then 66.8
eggs/annum. Commercial flocks have been expanding rapidly and
are expected to continue to do so, gradually replacing kampong
scrubs. As this process continues average egg production will
rise. It may be reasonable to assume that by 1990 average
production per bird will be close to present commercial levels.
A 4% percent per annum rate of improvement would lead to an
average production per bird of 183.8 eggs in 1990, Aséuming
this rate of improvement, Table 6 shows the number of laying
birds needed to meet projected demands to 1990. It is clear
that if improvement does take place at this rate then the total
number of laying birds required will only increase by 20 percent.
There appears to be no reason why such improvement should not
occur; in fact the above assumptions may be pessimistic.
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Assuming that thc average chicken at slaughter weighs
3 1bs, then the present estimated consumption of poultry meat
implies that approximately 38 million chickens are slaughtered
per year. Teking the median estimate of the increase in con=-
sumption to 1990 Table 6 shows the number of birds required
to be slaughtered per annum to meet this demand, assuming a
dead weight of 3 1lbs per bird throughout.

TABLE 6 PROJECTED ANNUAL REQUIALLIENTS OF LAYERS
AND TABLE BIRDS

Year Annual produc- Number of layers Number of Table
tion per layer required (mil) birds to be

slaughtered (mil

1967 66.8 144739 38.077

1970 762 15257 45 .626

1975 95.0 15.989 60.879

1980 11843 16.841 81.311

1985 1475 17714 108.350

1990 183.8 18.648 144 .097

These numbers may appear large but seem perfectly attain-
able. Ritz Farms at Senai - Johor are at present producing
20,000 chicks per week or 1 million per year. 200 enterprises
of this type will cope with foreseeable demands and there is no
reason to suppose that they will not come into operation. In
short the poultry industry will become semi-industrial.

Pigs: according tothe Veterinary Department the average
dead weight of slaughtered pigs in V. lalaysia is 110 lbs. As
there is no preference for bacon or large pork joints here it
seems reasonable to assume that this will continue to be the
preferred slaughter weight. Taking the median consumption
projections, the number of pigs required to be slaughtered
per annum to 1990 are as follows (Table 7)s

TABLE 7 PROJECTED ANNUAL REQUINENLZNTS OI' SLAUGHTERED
AND BRETZDING SOWS

Year  Total slaughter Pigs reared/sow Total Breedings/Sow

1967 §70,000 11.5 83,900
1970 1,127,000 11.8 95,500
1975 1,445,000 12.1 119,400
1980 1,855,000 1244 149,600
1985 2,391,000 12.7 188,300

1990 3,082,000 13.0 237,100
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As shown at present approximately eleven and a half pigs
arc reared per sow per year. This is quite a reasonable level
of production. It is assumed that improvement will occur to
approximately 13 pigs reared per sow in 1990, The breeding sow
herd therefore nceded is showi in Table 7. This indicates that
in the thirteen ycars to 1980 the herd should almest double to
154,000, Since there has becen a doubling from 42 to 84,000
between 1954 and 1967 this ratc of growth nppears to be well
within the capacity of the indusiXy.

Mutton: present supplics of nutton cone from 2 sources,
local goat and imported sheep (live or carcass). In 1967 some
113,427 goats were slaughtercd which at an average dead weight
of 20 1b supplied approximately 29 percent of the mutton consumed.

There are at prescnt approxinately 303,000 goats in Vest
Malaysia. Numbers have increcaved alowly from 268,000 in 1958,
The animals arc generally not of high quality. Crosses with
Jamnapuri (Indian) and Indonecsion joets have produced larger
animals which weigh cbout 60 1lb ot one year {30 1b dead weight).

Over the past scven years the rotail price of local goat
has avereged $2.70 per kati compared with $1.81 per kati for
Australian mutton, indicating a degrec of preference for goat
neat. Table 8 shows the gnantity of goats meat demanded to 1990
assuning that the proportion of goat meat in toval nutton consunp-
tion rises to 50 percent by 1990. The table also indicates the
number of animale rcquired to mect this denand assuning a rise
in carcass weight to 30 1b over thc same period.

TABLE 8 PROJECTED ANNUAL REQUIRLAZNTS OF GOATS I'OR
SLAUGHTER AND FoORi BREEDING

-~ ——— -

Year Mutton ©Percent Goat Average No. of goats
demand demanded carcass :
(mil.1lbs) Goat (mils 1bs) weight(1lbs) required

- o — ——— -

1970 9.2440 30 2, 7732 20 138,660
1975 12,0786 35 ;.2275 22.5 187,888
1980 15,8402 40 643361 25 253,444
1985 20,7765 45 9.3494 27.5 339,978
1990 27.2529 50 13,6265 30 454,216

This rate of growth of consumption would require a four-
fold increase in number of slsughterings even allowing for the
increase in slaughter weight. Ilowever, goats will produce their
first offspring at about one year, local breeds give 30 percent
or more twins, and they can be bred morc than once per year. Thus
if production of goat mcat is profitable in lialaysia it should
be possible to build up numbers as cequired.
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Cattle (including buffaloes): while the outlook for pigs
and poultry looks promising under present conditions, that for
cattle is extremely clouded. The trends in numbers of animals
in W. lialaysia since 1952 is indicated in Table 9.

TABLE 9 NUMBERS OF BUFFALOES AND OXEN W. NALAYSIA,
1952 - 1967
Year Buffaloes Oxen
Malayan Swamp Indian Agricul- i11king
“Dver 3 Under 3 liurrah  tural & Fenmales
years years Draught. Total over
Total Total 3 yrs
1952 136,899 95,665 4,147 206,964 57,810 24,472
1955 136,798 101,332 4,462 202,990 76,008 33,817
1958 139,228 110,057 5,411 211,574 79,279 34,606
1961 147,390 121,912 6,226 216,516 89,366 33,591
1964 153,012 127,427 3,483 224,618 81,141 32,620
1967 124,507 110,699 2,642 220,078 65,608 29,091

Numbers of both buffaloes and oxen increased slowly in
the early years of the period but have been decreasing in recent
years. At present 90 percent of requirements of dairy products
and almost 10 percent of beef are imported. Given the increase
in consumption projected for these products imports will increase
very rapidly unless the decline in numbers is reversed. However
with the increasing acreage of double cropped rice there will be
a need for greater mechanisation and the demand for draught
buffaloes is more likely to fall, reducing still further the
potential supply of meat from that guarter.

Increased supplies of locally produced beef therefore
will require an argontded breeding programme to increase the size
and quality of the national herd. Concditions for grassland
farming are considered to be excellent in the Project Area, and
a scheme for the establishment of cattle multiplication units
has been prepared (Dairy farming Feasibility Report). Although
primarily aimed at capturing the lucrative fresh milk market in
Singapore and Johor, this commercial dairy herd will turn out
half-bred Friesian steers I or acceptable beef and cull grade
Friesian cows anc heifers, which if crossed with tropical beef

bulls, should produce guality beef. Several expatriate private
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beef producing interests have recently been investigating the
possibilities of investing in the development of a beef
industry in West Malaysia. The part which such interests
might be encouraged to play is discussed in detail in the
Working Paper on beef.

Owing to the relatively low reprocuctive rate and long
gestation of cattle compared with pigs, the numbers of "commercial®
dairy and beef stock that can be raised by 1990 will not make
a significant impact on the demand for concentrated animal feeds.
For purposes of calculation the commercial herd has been assumed
to grow as followss-

Year Cows Stock O-1yr. Stock 1-2yr. Stock 2=3yr.
1975 6,400 5,200 4,700 1,300
1980 10,600 8,500 7,700 2,100
1985 17,100 13,600 12,500 3,400
1990 27,600 22,100 20,100 5,500

2+2.3 Future livestock feed requirements

The above projections of livestock numbers are extremely
tentative as also must be the estimates of future animal feed
requirements. These should be viewed as an indication of the
general scale of probable demand rather than as estimates of
actual future demands.

The following projections have been derived from estimates
of the numbers of livestock in commercial herds and flocks, that
is for those animals whose feed requirements are all or partly
purchased. The amount of dry matter consumed by these animals
has been estimated, and then the amounts consumed in the form of
carbohydrate feeds and vegetable protein rich feeds determined.

Poultry: it has been assumed that the following propor-
tions of the total flock are in "commercial® flocks.

Year Layer (percent) Table Pirds (percent)
1970 30 40
1975 40 55
1980 60 70
1985 80 85

1990 £ 100 100
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Assuning that feed intake is made up of 60 percent
carbohydrate rich feceds, 20 percent vegetable protein fecds,
20 percent other, thc following amounts of feed would be
requireds

Year Total Dry liatter Carbohydrate Protein
(Thousand tons) Feed Feed
(Thousand tons)  (Thousand tons)
1970 285 172 57
1975 442 265 88
1980 719 432 144
1985 1,074 645 215
1990 1,536 922 307

Pigs: it has been assuacd that the entire herd is
already fed on 'purchased* fceds. 70 percent of dry natter .
requirenent is assumed to be derived from carbohydrate feeds,
171 percent from vegetable orotcin feeds and 124 percent frown
other sources. The quantities required arc cetimated to grow
as follows:
Total Dry Hatter Carbohydrate Protein

Year (Thousand tons) Feed’ Feoed
Thousand tons) (Thousand tons)

— e — -

1970 284 199 50
1975 361 253 63
1980 460 322 82
1985 589 412 103
1990 753 527 132

Goatss at present most loecal goats are not fod any
supplementary feed at all, existing on whot they can find
around kampongs. Being runinants they will orimarily be fed
on bulky forages and thereforc the demand for concentrate
feeds will be lowe In this cxercisc it has becn assuzed that
both carbohydrate and protein feeds will make up 2% percent of
feced of breeding animels in the near futurc, rising to 5 pcrcont
by 1990, and that for fattening animals the rclevant proportions
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are 3% to 10‘per cent. Using these values feed requirements ares

Year Total Dry lMatter Carbohydrate Feed Protein Feed
(Tons) (Tons) (Tons)
1975 35,128 1,029 1,029
1980 47,385 1,829 1,829
1985 63,566 3,498 3,498
1990 84,924 6,072 6,072

Cattle as with goats the major part of cattle feed will
come from bulky forages. The proportions for concentrate feed
are assumed to be 7% per cent for both carbohydrates and
proteins. Requirements will be,

Year Total Dry Matter Carbohydrate Feed Protein Feed
(Tons) (Tons ) ~__(Tons)

1975 30,340 2,275 2,275

1980 50,115 3,759 3,759

1985 80,640 6,048 6,048

1990 129,975 9,748 9,748

Total requirements: in summary these are as follows:

Year Total Dry Matter Carbohydrate Feeds Protein Feeds
Thous(Tons) Thoug(Tons ) B Thous(Tons )

1970 569 5 45 8 107

1975 868 521 154

1980 1,276 760 232

1985 1,808 1,067 328

1990 2,504 1,465 455

These projections indicate a large potential demand
for animal feeds by 1990, about four times as much as at present
or a compound growth of about 7.2 per cent per annume This
results from the growth of output of livestock products and
from the projected "commercialization™ of the poultry industry.
Talks with feed millers have indicated a general belief that
the market for their products will grow at seven to eight per
cent per year, which is closely in line with the above
estimates. The estimated feed needs will be considered with
reference to present and prospective sources of supply.
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243 The Sources of Supply of Animal Fecdstuffs

2e3e1 Protein Feeds

Oilcakes and neals, the residucs obtained upon crushing
0il rich fruits such as palm kernels, groundnuts, soyabcans
and copra, (dried coconut), are relatively rich in protein
and forn an important part of most aninal feeds. Proprictary
aninal feeds are prepared from a mixture of foodstuffs according
to the requirecments of the type of livestock or their stage cof
growth and the rclative prices of alternative feeds at the tine
of mixing. Individual oilcakes vary considerably in composition
(Table 10). Coconut meal and palm kernel neal are relatively
low in protein and high in carbohydrates (N-free extract) com-
pared with groundnut and soyabecan mecals. All these oilcakes
have however lower rrotein contents than fish meal which has,
on average, almost 54 percent disgestible protein. Clearly
such feeds, together with carbohydrate rich fceds such as naize
and other grains, tapioca and fodders can be mixed in a large
nunber of combinations to obtain given provortions of protein,
fat, fibre and carbohydratec in the feced. Asswaing the objective
is to produce a satisfactory feed as cheaply as possible the
particular combination chosen will depend upon the relative
prices of the alternative feeds. Therefore it is not possible
to predict with precision the demand for any particular oilcakes
at somc time in the future. In the following paragraphs the
apparent usage of various oilcakes in West Malaysia in the nost
recent ycars is indicated.

The following tables show estimates of production and/or
inports of various oilcakes for the years 1966-68:

TABLE 11 COPRA CAKE PRODUCTION AND INMPORTS
Year Production Inports

(tons) Quality (tons) Price/ton ($)
1966 53,476 10, 862 212.41
1967 57,877 17331 187.90
1968 62,532 15,427 15437

Source =~ Statistics Department.



AVERAGE COMPOSITION OF OILCAKE, FISHMEAL AND GROUNDNUTS

TABIE 10.
Total Total Dig. Dig. Average Total Compogition
Feed Dry Nutrients Protein Protein Fat Fibre N-free Mineral
Matter Extract lMatter
Coconut oilmeal 93.0 Tl 18,0 Pk 6 6.7 1.2 47 .4 6.5
Palm Kernel 91.4 7645 15.4 19.2 Bal 11.9 49,7 3.9
Oilmeal
Peanut oilmeal 92.3 T4 36,6 41.1 6.6 15.0 24,8 4,8
41% Protein
Soyabean oilmeal 91,0 77.9 37.0 44,0 4,9 5.9 30,0 6.2
ﬁﬂu EH wm.o .NO.m mu.m mo.m m-w OOW mlo HQ.“
Peanut kernels 94.6 137.9 27.7 30.4 47,7 2,5 11,7 2.5
g 89.0 75.9 “W'N Nu.ﬁ 1.5 u.m mm.m u.a
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TABLE 12 PALM KERNEL AND GROUNDNUT CAKE PRODUCTION
M—

)

1966 11,000 :,52(()}

1967 13,750 ,500

1968 14,714 645

TABLE 13. TI{PORTS OF "OTHER OIL CAKES®

Year uantity (tons Price per ton (§)
1966 15,006 310.19

1967 14,849 311417

1968 21,029 318.61

Source - Statistics Department

Import statistics indicate that the major suppliers of
these other oilcakes are mainland China, Burma, Thailand and
Indiaes Supplies from China are probably mainly soyabean, from
the others groundnut or sesame seed.

Considerable quantities of soyabeans and sesame are
imported in seed form. Assuming that all the sesame and half

the soyabeans are crushed for 0il, the following quantities of
meals would have been availables-

Year Sesame scedmeal Soyabean meal

— (tons) (tons)

e 1,525 7.439

Folian smitn;;athese various supplies of oilcakes, the

ng es tes of tot _

ate ohbeinedse otal available Supply to West Malaysia
Year _'-E_tal Oilcake SUDDlieS(TonS)
g 104,614
196'; 118,859

129,166

cted growth, The estimate for 1968
¥
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129,000 tons is also above the 107,000 tons estimated for 1970.
This diserepancy is probably accounted for by the fact that the
largest component of Malaysian protein feeds is coconut oil
cake and palm kernel cake, both relatively low in protein
(about 20 percent) and high in carbohydrate. The earlier
estimates were based upon a higher protein content feed. Thus
more coconut oil cake would have to be fed to provide the
required quantity of protein. This would also substitute for
some carbohydrate feeds.

Palm Kernel meal : the most rapidly expanding potential local
source of protein feed is palm kernel. It has been
estimated that by 1974 some half a million acres of
0il palm will be in production and that this would rise
to 1.5 million acres by 1990. Such an increase would
yield about 200,000 tons of palm kernels in 1974 and
600,000 tons in 1990 sufficient to produce 110,000
tons and 330,000 tons of palm kernel cake respectivelye.
However because of the relatively fibrous nature of
this oilcake, (Table 10), it cannot be used as the sole
source of protein especially for poultry; about one-
third of total protein requirements would perhaps be
met from this source at a price of about $13 per pikul.
This would still leave the following approximate
quantities (tons) to be filled by other vegetable
protein foods.

1970 1975 1980 198 1990
72000 104000 156000 220000 307000

Three crops that could fill this gap are soyabeans,
groundnuts and cowpeas.

Soya beans : Since World War II this crop has become
the major source of protein in animal feed rations in developed
countries. Its value is based upon the high protein content
of the meal which is obtained after the oil present in the
seed has been extracted. At the present time soyabean meal
is not widely used in lMalaysia; it is estimated that some
7% thousand tons are used for livestock feed purposes annually,
amounting to about 6 per cent of the total oil cake supplies.



The major world producer and exporter of soyabeans is
the United States, and the major markets are in Japan and
West Europe. These markets are expected to continue to expand,
but at a slightly slower rate than hitherto. U.S. farm
policy has maintained the pricec of soyabeans at US$2.50 per
bushel ($280 per ton). It is expected that supplies will be
available at that price for the forseeable futurc. Assuming
350 per ton transport costs to Malaysia, this means a c.i.fe.
price of $330 per ton, slightly below prices paid in the past.
Given the expected world market situation this would appear
to be a reasonable price level for futureimports. The equiva=
lent mill and farm gate prices for locally produced beans would
then be,

Price at mill = $340 per ton
Farm Price = $320 per ton ® $19 per pikul

The equivalent meal prices would then be in the range
$22 = $25 per pikul.

Groundnuts: in section 2.1.3 it was estimated that some
10,600 tons of shelled nuts were crushed in 1967, yielding some
4,500 tons of o0il and 6500 tons of residual animal feed.
Future rcquirements of oil were estimated to be (tons),

1970 1975 1980 1985 1990
7100 8950 11250 14200 18000

At a ratio of 6:4 meal to oil, the following quantities of meal
would be available if the above o0il was extracted locally.(tons)

1970 1975 1980 1985 1990
10650 13425 16875 21300 27000

The price of the meal to the user is expected to be $18 per
pikul, that is $302.40 per ton. The projected farm gate price
for locally produced groundnuts for crushing is $27.50 per

Cowpeas : Cowpeas are not yet used in Malaysia as a
livestock feede As indicated in Table 10 it has a composition
somewhat similar to that of coconut or palm kernel oil meal,
although with a somewhat lower fibre content. If available this
crop could provide a useful addition to overall supplies of
relatively high protein feeds. Its value would probably be in
the region of $14 - $15 per pikul at feed mill.
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2.3.2 Carbohydrate fecds

The same problems are faced in viewing requirements
for carbohydrate feeds as for protein rich feeds. There are
a large number of potential feced sources cach of which has a
different composition (Table 14). The actual quantities of
each used will depend upon their characteristics and relative
prices. The major present sources of carbohydratc feed in
W. Malaysia are maize, rice bran and tapioca.

Maize : at present maize is a minor crop in llalaysian
agriculture. The Department of Agriculture estimated that the
equivalent of 12,637 acres of sole crop were grown in the
country in 1967. This is unlikely to produce more than 10,000
tons of grain. Estimated acreagce has rcmained at about this
level for the past decade. Usage however has becn rising
and this is reflected in increased imports.

Toar @ onmEtiea | (Mpnpe qoF nf gt i PEEaL
1962/4

(ave) 64,185 nae 7,996 78,838
1965 40,138 24,760 4,764 69,622
1966 57,398 49,076 7,820 114,294
1967 60,964 50,305 6,686 117,955
1968 82,553 60,000 7,672 150,225

The crop has shown promise in fiecld trials, and is
worthy of attention as an import substitute.

Maize is the largest element in world feed (Coarse)
grain production. Other feed grains are barley, oats, sorghum
and rye. The world market situation for feced grains is howevcer
linked to that for wheat and, to a lesser extent, rice.
Official comments on the outlook for these commodities are
closely related to the outlook for food as a whole and have
varied considerably from time to time; at present the market
is in an extremely volatile phase. In 1967 F.A.0. projected
wheat output in 1975 at 303 million tons, forecasts an increcased
deficit in developing countries, particularly in the Far East
and expressed concern over the falling level of wheat stockse.
It is now estimated that world production in both 1968 and 1969
was 333 million tons, with major increases occurring in
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India and Pakistan, and Canada and Australia in particular arec
embarrassed by stock levels. It was noted in section 2.1.1

on rice that lower wheat prices could result in increased
substitution of wheat for rice; lowering rice prices. Similar
effects could occur in the feecd grain market with wheat, Fecd
grains such as barley and maizc are also gsubstitutes for wheat
in production. In the E.E.C. fecd grain prices have been
raised to encourage such substitution.

In 1968 the export price of U.S. maize fell to U.S. $44
per ton ($135). It has since riscn to about UsSe $50 per tone.
Given current production and consumption trends it appears
likely to stay at this level since grain output is now so
closely determined by government policicsSe. Assuming maximumn
transport and delivery charges of $50 per ton to Malaysian
ports the c.i.f. at port is approximately $220 per ton.

Import Price = $200 per ton

Handling &
transport

$ 10

Price at mill - $210
Transport etc.

Farm-mill = 20
Producer
Price = 3190 per ton

= $11.30 per pikul

Sorghum: sorghums, like maizec, are at present a very
ninor crop in Malaysia but have potential as an animal feed.
The amount of the grain imported into the country is not known
with accuracy, but the following amounts of "other grains,"
presumably main sorghum, were imported in 1966 and 1967.

Year Tons Price per ton (§)
1966 20,561 179
1967 16,941 182

Sorghum normally fetches a price between 5 and 10
per cent below that for maize. An import price of $200/ -
per ton has been projected for maize. Taking sorghum at a
73 percent discount this mecans a price c.i.f. of $185/- per ton.
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Import Price = $185/~ per ton
Price at mill $205/- per ton
Transport ctce.

farm-mill = $ 30/~ per ton
Producer price = $175/- per ton
= $ 10.40 per pikul

Sorghun is readily substitutable for maize in livestock
feeds. There ie to be no rcason why 25 percent of the total
demand for maize cstimated earlier could not be satisfied by
the use of sorghum. This would mcan a potential demand for
up to 200,000 tons in 1980 or 400,000 tons in 1990 in West
llalaysia alonee.

Rice bran: *he quantity of rice bran used in llalaysia
is not known. However padi when milled normally yields about
10 per cent bran and imports have bcen running at over 20,000
tons per year, The amounts available for feed are probably
just over 100,000 tons per yecar, (Table 15). This bran is
somewhat lower than maize in feed value (Table 14) having
higher fibre and lower carbohydrate contcnts, but is a useful
animal feed especially for ruminants.

TABLE 15 RICE BRAN SUPPLIES

Year Padi Production Bran content Icports  Available
supply
1966 899,468 89,947 22,996 112,943
1967 872,425 87,242 20,987 108,229
1968 1,034,240 103,424 28,721 132,145

Assuning 10 per cent yicld of bran from padi and the
padi production estimates from the Nathan Report (Section 2.1.1),
future supplies of local rice bran will be (tons):

1970 1975 1980 1985
113,000 165,000 211,000 241,000

Rice : it was suggested (section 2.1.1) that there could
be a surplus of local rice over domestic requirements by the
cnd of the decade. Rice in common with other grains can be
used as an animal fced. Brown rice (husked but not milled)
is roughly equivalent to maize in fecding value (Table 14).
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Assuming the some value as maize i.ce $11.30 the valuc of padi
for this purpose would be approximately 1900 per pikul since
1 pikul of padi yields 0.8 pikuls of brovn rice. Dehusking
would cost at least 50 cents per pikul giving a producer

price of $8.50 per pikul. Since this is well below expected
price levels it is probable th~t surplus production woulcC be
exported rather than used for animal feecd unless some pool
price arrangement was introduced.

Broken rice from the mills may ~lso be used as an
animel feed. The amount available would he about one-~third to
one half of the quantities projected for bran.

Tapioca: it is estimnted that sbout 70,000 tons (in
terms of dry matter) of tapioca are at prescnt used as animal
feed (Appendix C). There is somc resistance by millers to using
morc than 10 percent of tapioca in compound feeds, but there is
no reason why it should not continue to sunoly 15 = 20 percent
of the future carbohydrate feced supnply. This would amount to
250,000 to 300,000 tons of dry roots by 1990. For chip produce
tion wet root prices have been estimated 2t $1.70 per pikul at
the farm gate.

Sweet potatoes: this crop is in seneral usec for direct

human consumption. It is supcrior to tapioca in feeding value,
and could be substituted for it if it can be shown to De
suitable for pelleting. The price at the form gate vwould be
similar to that for tapioca.

Total carbohydrate feed supplies: Summing the three nain

main sources of supply, (maize, rice bran and tapioca), indicates
a total availability of about 300,000 tons of carbohydrate feods
per annum in the 1966-68 period. This tallys {fairly closcly
with the estimated requirement of 350,000 tons. Future needs

arc cxpected to rise rapidly to almost 1,500,000 tons by 1990.
Potential Malaysian sources of these reguirements are the three
crops discussed above plus sorphum and starchy roots such as
sweet potatoese.

3. PRODUCTION

3.1 Environment

3ela1 Climate

The equatorial conditions prevailing over the project
area male the climate most suitable for vegetative growth.
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The continuous hi_h humidity, heavy and well distributed
rainfall and absence of long periods of drought, together
with an average of 5.4 or morc sunshine hours per day,
combine to produce a near optimum environment for the

rapid and luxuriant growth of vegetation including weceds,
for the multiplication of many insect pests and for the
maximum bacterial and fungal activity. Insofar as the
crops under consideration in this paper are concerned, the
climate is most suited to the production of the root crops-
and least suitable for the cercal and legume grainse. The
yields of these grains has been very erratic in fiecld trials
in the monsoon climate of Selangor Statc (Table 16). They
may be even more variable in the equatorial rcgion of south
Johor, and they will certainly be more difficult to harvest
safcly.

TABLE 16 YIELDS FROM FIELD TRIALS IN WiST MALAYSIA (PER_ACRE)

Crop FES Secrdang RRI F1iS, Dept.
of Agric.
Maize (1b) 2000 = 5500 3000 = 3600 2000 =~ 4000
Sorghum (1b) 3000 - 6000 4000 3500 = 4000
Upland padi (1n)
Soya beans  (1b) 1200 2000
Cowpeas (1b) 450 = 2200
Groundnuts (1b) 650 = 2200 3750 (un- 2660 (un-
(shelled shelled ) shelled)
driecd) 2000
shelled
dried
Tapioca (tons) 15 (in 12 - 12 (in 8 15
14 months) months)
Sweet potaotoes 4-12 (in 23
(tons) weeks )

3.1.2 Topography

In the heavy rainfall conditions within the project
area, great care must be taken to minimise erosion. Liability
to crosion is increased by soil disturbance, and the risk of
crosion is greatest on steep slopes. Since the crops under
consideration demand frequent soil disturbance, their
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cultivation should preferably be confined to areas with

an overall average slope of less than 4°, The maximum

slope should be 6°., Preccautions must be taken to conserve
the land against erosione The nature of the erosion problem
and the recommendcd measuree to prevent it are described in
Appendix A.

301.3 Soils

The physical properties of the soils sclected for
short term crops are important. The soils must be friable
and easy to work into a good seed-~bed, must be stable under
cultivation; well to imperfectly drained, capable of holding
moisture, but never waterlogged. All the soils of the project
area are highly leached, acid and of low or very low nutrient
status, so that it will be necessary to lime regularly and apply
fertilisers generously if good yields are to be sustained on
any of them.

3.2 Agronony

3.2.1 PFarming calender

Study of the meteorological data reveals the following
general pattern:-

January. lst half. Usually wet. Starting from 2nd
half of January, and through to March, there arc likely
(P 045) to be periods of 10 days without rain, and one year
in four droughts may be of 20 days duration. Rainfall, when
it comes, may be intense, espccially in January and February.

April - May, Inter-monsoonal rains in these months
are reliable, well distributed and not often intensive. This
is a most favourable period for planting.

June, July, August. Any of these months may have a 15
day drought (P0+25). The usual pattern, however, is for
frequent showers, and soil moisture stress is less likely
than in February-March.

September-October. Similar to April-llay. TFavourable
for planting.

November-December. Months of high, often intcnse
rainfall. The soil is often saturated and uncultivable. The
land should be covered in this periocd to avoid erosion.
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The general conditions described above impose a number
of constraints on farming practices and choice of crops. The
following rules should be obscrved for winter cropping:

(a) The winter crop may best be planted in September =
October, but the latest sowing date should be mid=-
October and crops making a quick and complete ground
cover should be preferred to prevent erosion.

(b) Crops will best be grown on ridges to control run-
off of rain water and avoid damage by water logging.
The rows should run on grade between conventional
graded channel terraces.

(¢c) Good harvesting conditione are unlikely to occur
before the middle of January. Thus no crop should
be sown which has a growing period of less than
90 days, end one requiring less than 100 days
imposes a severe constraint on the planting period.

The crops for planting in the autumn and harvesting in
late winter which fulfil the above conditions best are: late
maturing (140 days) groundnuts, sweet potatoes, eddo, dasheen.

For spring planting (April-May) to harvest between June
and September there is more choice. Early maturing groundnuts
(110 days); soya beans; cowpeas; sorghum; sweet potatoes, kenaf
are all possible crops. Maige appears less attractive, as it is
less tolerant of the lengths of drought that could occur any
time between June and August.

Tapioca may be planted at most times of the year; varieties
have markedly different maturation periods, from as little as
6=7 months to as much as 15 months. Eddoes and dasheens (Chinese
yams) are likewise accommodating, with growing lives of 6-=7 or
more months respectively.

3¢2+42 Crop rotations

The simplest rotation is continual monocrop cultivation.
Such a system is vulnerable to price falls, and the risk of
building-up a specific disease, pest or weed complex to epidemic
proportions is greatly increased. Since crops vary in their need
for plant nutrients to meet all the requirements by the applica=-
tion of artificial fertilisers will be expensive, especially in
the project area, where the soils are low in humus and rapidly

. -
s
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lose soluble salte through leaching. The emphasis therefore,
certainly in the early years, should be on crops likely to
increase fertility, that is legumes to increase nitrogen and
others which produce substanti:l organic residues for return

to the soil directly or as duns after passing through livestock.
It is therefore desirable to employ a rotation of crops with
different requirements and subject to different diseases and
pests. Thic will serve to protect the grower against large
price falls of any onc commodity.

There are many possible rotations that could be expected
to work satisfactorily. The simplest could be alternating
tapioca and groundnuts, to give two crope of each in three years
T™wo examples below shown 5 and 6 crops respectively in three
yearse.

Sweet potato/Bddo (yam) Sweet potato/Eddo (yam)

Sorghum Sorghum

Groundnuts Groundnuts

Tapioca Sorghum

Groundnuts/Soya beans/ Sweet potato/Eddo (yam)
cowpeas Groundnuts/Soya beans/Cowpeas

Figure 1 and 2 chow these two rotations fitted into the
farming calendar.

3.2.3 Farming machinery

land preparation: the importance of carrying out the
proper cultivations thoroughly and at the right time can not
be over emphasised. The evidence from many of the developing
tropical countries in which the Consultants have worked in
recent years is that, in genecral, insufficient effort is made
to obtain a satisfactory seed-bed for plant growth. Since this
failure to cultivate adequately is ucually associated with a
failure to adopt many other essential inputs, such as pure seed
of proven varieties, adequate quantities of fertiliser, oroper
control of weeds, pests and diseases, it is difficult to
demonstrate beyond argument to ti.e farmer that the quality of
the seed-bed may influence yield and that any extra effort
required to prepare the land will be rewarded by a larger
harvest. Nevertheless experience elsewhere and observation
in Malaysia suggests that losses of crop through incorrect
and/or inadequate tillage are very real.
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The land preparation operations must not only be aimed
at obtaining a suitable medium for rapid crop growth; they must
also be designed and carried out in such a way as 1o give
maximum protection to the soil from the destructive erosion
that may follow the frequent intense rainstorms. The recommended
procedures are fully described in Apvendix Ae.

ILand preparation will recuire either animal or tractor
drawn tillage implements, As there is no traditional use of
animals in West Malaysia, except in padi cultivation, (and even
in this sphere tractors are steadily superseding animals), it
is considered that tractors will be needed. The most suitable
type and size of tractor will depend on the method of land
preparation employed. There are geveral possibilities and the
best for the local conditions will only be found by trial. The
main feature of the land after harvest is likely to be the very
large quantity of residues that will be left. Since most of
the soils are of low organic matter status, it is clearly
desirable to incorporate these residues. This can be done very
well with a rotovator, but the power regquirement is very high,
necessitating a tractor of the order of 90 hepe Rotovation too
may leave the soil in a very fine condition, liable to severe
erosion in a heavy rainstorm.

A better method of handling the crop residues could be to
macerate them with a rotary slasher, and partially incorporate
them into the plough layer with disc tillers. Subsequently
the land can be ridzed, using ridging bodies of the "Lister®
type.

The use of a chisel pnlough rather than discs could be
beneficial in cracking possible soil pans and SO improving water
penetration, but chisel ploughs are usually most effective in
dry conditions.

Planting and fertiliser application: grain bulls would need
considerable modification to cnabli thom to operate

over ridged land. Four-row planters, properly adjusted, should
be satisfactory provided that the ridges are stable. Side-
dressing of fertilisers within the growing crop should be
investigated,
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Weed control: weed control is likely to be abundant and
control a major probleme Herbicides are expensive :.*.nd.the use
of band sprayin; techniques, which reducc the consun.nptlon o.f
material, should be investigated. This leaves the interrows
to be weeded by hand or machine, thou h this way be to a grf.zat-
extent done by the ridging bodies driving the course of re-ridginge.

Harvesting: harvesting conditions, particul.rly for

cereal and grain crops, will certainly be difficult in many yearce
There is no reliable lons drouzht periods The most usual length
of rainless period varies between five days (October and November)
and 11 days (Pebruary). The best periods for grain harvesting
would seem to be from, say, 20th January to 28th February, and
between June and August. In most years rain would be likely to
cause some interference with the operation. Problems are likely
to arise throuch uneven ripening and excessive vegetative growthe
To harvest large quantities in the sport suitable periods will
require machinery, but the suitability of combine harvesters for
sorghum and soya beans will need to be proved by extensive field
trials over at least five years. Groundnuts are also likely to

be troublesome through the risks moulding, sprouting and aflatoxin
infection. Ordinary grain combines can not be usecd for groundnutc
80 either special machine will have to be imported (from U.S.4.)

or else a part mechanised system of stooking and subsequent
throshing used,

Artificial drying will have to be installeds The high
grain moisture contents are likely to malke

impracticable, and continuous flov dryers,

be required. Thesc arc not
only costly to instal but relati
expensive to operate. i

“aeration” techniques
or batch dryers, will

The artificial dr 2 1
ving of groundnuts is o particul:
slow and costly process, e

involving low temperatures
and s .
8tages with rest periods in between. i

Harvesting of root cro

P8 by machine n 2
i 2y be easier.

be spread over a long period they

drawback wWith
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34244 Crop varieties

Prials have been undertaken at Federal Experiment
Stations and/or at the Rubber Research Institute with all the
crops mentioned in section 34242« The results have been.
reported in various Departmental reports, in the Proceedings
of the lalaysian Maize and Sorghum Coordination and Improvement
Workshop, and at the Crop diversification Conferencee. However
no reported data specific to S.E. Johor has been uncoveredes

The most promising varieties are considered to bes=-

(a) Sorghum. Wad Bashir; SB65; Dobbs; 655N-Burma;
E9; E71; E75; E174; E178; E179; E546;
56=T. Varietal difference in sorghums are
so many and so marked that opportunities
exist for the plant weeder to develop
varieties with specific characteristics.

(b) Soya Hardee; Bossier; Improved Pelican;
beans Palmettoy; Acadian; Sankou; NK3;: S2
In contrast to sorghum there has been
little reward to the plant breecder up to
the present time. Varieties which ripen
their pods at the same time are particularly
important to find,

(¢) Ground- V=12; USA varieties.,
nuts

(d) Sweet Serd . y whi
Nt toen ang I; Large white;

(e) Cassava Blaek Twig; Jurai; Green Twig; Kakabu:
Hedan; Ubi Putch, P

(f) Cowpeas Estados unidos; IC394; 1C409; Venezuela

Sl Bt 124,

» Tequiring about 1

30,000
This gseeqd should be : Py S

selected from apparently

e treated, Both anthracroge
: gg;;gsfggg Q%E graminicola) ang Zonate leaf spot
QMM Orghi), two destructive disease

8, are Seed-
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Soya beans: plenting distance 24" x 4%, 2 sceds per hole
= 130,000 seeds say 60 1lb per acres Sced must be treated with
Rhizobium japonicum bacterial culture.

Groundnuts:- best spacing 12" x 4% = 130,000 secds, say
80 1b shelled nuts per acre.

Sweet potatoes: suggested planting distance 36" x 9%,
Using "slips", the requirement of "geed” potatoes would be about
5-6 cwte Vine cuttings may be uscd instead of slips.

Cassava: by cuttings, 9" long, laid flate But spacing

varies with variety: Suggested are:

51/3' x 3' Black Twig, Jurai, Ubi Puteh = 2725 planis.

4t x 3 Green Twig = 3630 plants
3' x 3 llelaka = 40840 plants
3 x 2 lledan = 7260 plants.

Using Jurai 3 stalks per plant gave the highest yiclde.

Cowpeas: planting distance 36" x 12" and 48" x 12"
were used by FES Scrdang. This scems far too widee It is
sugeested that 24" x 6" would be better, say 45,000 seeds per
acre, or 20 1lb. Seed should be treated with Rhizobium culture.

3.2.,6 Fertilisers.

The high acidity of most of the soils has already bcen
stressed. liuch more work nceds to be done on plant/soil/nutrient
relationships in West lialaysic, but it is virtually certain that
uptake of some nutrients must be at least partly innibited at
the generally low pH levels prevailing. The quantities of lime
to be applied and the frequency of application nceds to be
worked out, but, in a mixed cropping pattern, where crops have
widely different demands for calcium and marked differenccs in
tolerance to acidity, it way be best to apply lime in relatively
large quantities to the most demanding crops rather than in
smaller quantities to every crop in the rotation. It is there-
fore suggested that, pending some definite experimental evidence
on the subject, a general dressing of 30 cwt per acre of lime
should be given to the two legume crops in the three year
rotations proposed. Since magnesium deficiency is widespread
in Johor, a magnesium bearing limestonc Ce8e dolomite, is to be
preferred if it is available, but if not, soluble magnesium can
be added in the N.P.K. fertiliser mixture or compound usede
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The needs for N.P.K. arc discussed below for cach crop:

Y t+ more work is needed. Present recommendation
0

by Serdang Experiment Station for general use is 100-1b N: )
60 1b P,0.: 40 1b xzo per acre. The nitrogen dressing may c
aplit, gnz half applied to the sced=-bed with the phosphate ana

potash, the balance top=-dressed laters

Soya beans: not proven. RRI suggests 3-6 cwt dolomite

and 12 1b N: 60 1b P205: 30-60 1b K20 per acre. FES Sordfng .
has used 30 1b N; 60 1b P205; 30 1b K,0 and 45 1b N:.40 b P, 5
90 1b K,0. HRI has obtained higher yields than FES in reported
trials. Since the plant, if inoculated with Rhizobium, nodulates
satisfactorily, only small quantities of nitrogen should be
required., The high demand for phosphate is agreed, and the
potash requirement in S.E. Johor can be cxpccted to be high.
Pending the results of local trials, and assuming 2 dressing of
dolomite has been applied as suggested above, the following

mixture is suggested: 151b N3 60 1b P205: 60 1b Kzo: all
in the soced=bed,

Groundnuts: no fertilizer trials reported by FES, but a
dressing of 30 1b N: 50 1b P205= 50 1b K20 is used. RRI usecs
the same formula as for soya beans, stipulatins that single
superphosphate should be used for its sulphur. Ag
yiolds from RRI arc higher than from FES.

the BRI formula is 1ikely to be superior to that of FES, but
trials are required, Ponding these it is suggested that the
Sane dressing bo given as for soya beans, w
8ingle superphosphate fLust bo used.

Sweet potatoes: fertilisers have given erratic responscs
in the PES oxperiments.,

The latest thinking is that pho :
is less important than for other Crops. Responses to‘niiiizf;
are evident in inereased yiolds of both vines 5
potash increased tuber yields,
Bay depress tubor yielas,
these concluded the followi

ain reported
It is considered that

ith the proviso that

and tubers, while
High nitrogen without potash
Trials arc needea in Johor,
Ng 1s recommendeds-

45 1h N: 15 1b 9205: 90 1bv K0,

fassava; oarly trials e
1M 301 p Y ¥ES showed yielq responses to

205: 70 1b k.0, Doubli : nj
5 ng the nit
2pplication rate had no further effects, e =

until

In lator trianlg
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50 1b N: 30 1b P205: 70 1b K20 as a mixturec was compared with

42 1b N: 21 1b P205= 77 1b K20: 104 1b lig0 in the form of 352 1lb
CClI 44

49 1b N: 49 1b P205= 49 1b K20 in the form of 352 1lb CCM 66

All throc types were also applied at doublc the above rates.

There were no differcnces in yicld between the fertiliser types,
but the double rate increascd yield significantly, from just

under 11 to just over 12 tons per acrce. In a second trial viith

the NPK mixture at the same two rates, thc effect of time of

N & K application was tested, the treatments being (a) all N & K

at planting, (b) half ot planting, hall top-dresscd four months
after. Nonc of the treatment effects werc significantly different.
In a trial with Colomite, no effects werc obtained from applica=
tions of 1, 2, 3, 4 a2nd 5 cvwt/acre.

Experiencc at RI is differeut. There all fertiliscrs
are given in two or threc top-drcssings. From this conflicting
evidence, little can be said with certainty. It appears however
that the phosphate rcquirement is low, the N & K requirements
high and closely reclated, hish N being justificd only in combina=-
tion with high K. As far as timin: is concerncd it mizht be
reasonably expected that, in an environment where solublc salts
are rapidly leached, littlc and often would be more effcctive
than one largc application. Equally, however, some fertiliscer
in the sced-bed should help to get the crop away quicklye

It is suzgested that, pending evidence from trials in
Johor, the following treatments unight be tried:~-

30 1b N: 30 1b P205: 30 1b K20 at planting
30 1b T: 50 1b KZO at 2 months old

40 1b N: 60 1o K20 at 5 months olde

Covpeas: in FES trials 15 1b N: 30 1b P205= 30 1b K20
were given in the seed bed 2nd 15 1lb N was added 30 days later
(at bud emergence) as a top-dressinge If the secd is inoculated
with Rhizobium the top-dressing could be omitted. Dolomite would
be applied to this crope.

3¢2¢7 Weed control

Sorghum: a weedkiller trisl at PES in 1969 was unsuccess—
ful. Atrazinc 80W and a 2,4-D amine/MSHA mixture both seriously
affected germination and growth of sorghum; atrazine has also a
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oume Crop
idual effect, and can affcct a subsequent legumc
long resi -

; ineffective
beans or groundnuts. Ramrod was safc, but
such as soya 8 {

i i{f nce
against the important weeds, and there was noqy:zldziiiiziz-z’
between the Ramrod and control treatments. Laﬁ j, S
6'=dicthyl=N (Methoxymethyl) acetnnil%dc, hes Jefn s n;rOl ¥
used in groundnuts, maize, cassava and soya bean% to co e
grass weeds. Sedges and broadlcaved weeds, particularly ‘e;‘ile;
arc resistant. The chemical is applicC as a pre—cmergcnccﬁ 1f
at planting time, at the rate of 3-4 pints in 40-60 gal;?ng 0
water per acre, Respraying may be required after 2 montis. ’
This chemical is availablc in Halaysia and should be tested 1n
sorghum. Pendins trizls control must be by mechanical or hand
weedinge

Soya beans: one pre-=cmergence spray at planting, with
3 pints per acre of Lasso should bc sufficicnt.

Groundnuts: as for soya beans.

Sweet potatocs: no evidence on thc use of herbicides has
been found. The crop apreads quickly and smothers weeds effcce
tivelys One weeding by hand or machine may be nceded carly in
the post-planting period.

Cassava: a pre-ecmergonce spray at planting timc of 3
pints of Lasso per acre has shown promic:

2y Suppressing suscepe
tible weeds for 2 months. A second round may be reqguired.

Cowgeaa: no data on herbicides.

Lasso might De expected
to be successful,

34248 Insect control

Sorghum: the principal insect pests arc t
Ostrinin Salientalis and the corn carworm

Both attack maize as well ag
Seldom, if ever, attacked,
of its life in or on the mai

he corn borer,
gg}oridea*pbsolgta.

sorghum, but other Crops are
The corn borer opends two thirds

i the
apping generations in g ye

tastes,
anting
If this is done it sho
the ola S8talks ang trash,
tain fartility.
ichneumonia » have
yet been made
release,

ar. Since
the practice of Crop

o1 susceptible Crops, sh
ulé not bhe necess
which it ig desirable to use to

™wo ingect parasites, g chaleid ang an
been obtained frop P

to achieve control of ty

avoiding the successive pl

rotation,
followed,

ould be
ary to burn

aine-

but no attempt hasg
C pest by their nagg
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for chemical control

ve inscecticides .
The most cffecti currently reconuicndede

have been DHC and dieldrin, the former being : L e
It is best used as o vettable powder at O.1% active Cd,. =
(.35 1b ai) in 35 sallons of water er acre. Four x"ou:n s a
usually required, at 4, 6, 8 and 10 wecks after sowinge.

Corn car-worm larvae feed externally on the young and ﬂ
tender leaves; thcy pupate in the soil, about 1" below the sirxam..
The larvac can be cffcctively destroyed by spraying with 0,1%
aei. of azodrin or dipterex.

Threc specics of rats are serious pestis of maize and
gorghum in the ficld., Two of them, Ratitus rattus disrdii and also
Rattus exulans, are important pests of the grain in storage, as
is the mouse, lus musculus. 2Zinc phosphide, and anti-coagulants,
such as warfarin, racumin and tomorin, arc the best poisons to
uBce

Birds are most destructive of sorghum. Varieties have
been developed in Africa which are resistant to bird dimage.
Artificial scarecrows, scareguns and strings of cans across
fields, and shooting are scldom effectives The cmployient of
the young and o0ld as bird watchers and scarcrs is nrobably the
loast inoffectives Throc specios of munia, two doves, a finch
and & sparrow have boen rocorded or reported to feed on the srain.

Soya beans: a nuaber of caterpillars, beetles, bugs and
grasshoppors, anons them the pyralid cater
digmenalis, and the chrysomelid beetlo,
frequoently found feeding on the folinge

pillar, Nacolecia
Pagria signata are

The worst pest, however, is the bean 11y,
Phapeold, the maggots of which tunnel thr
the stem of young plants, and fi

®hich ewells, cracks ana rots. The tap root thon dics,

Control
by 3 sprayings ot 1, 2 and 3 weeks after sowing vith 0.02%
diagzinon ig effective,

A Iu; Fz 1 h

The bean pod borer, the caterpillar of the noctu

¢ g id moth,
‘ ’ ausc serious damage by borin. s
the pods ang eating the sceds, S s

carbary) High volunc aprayi 3
: . (' n). at filat Qign.ﬁ of d.‘lmage’ repeated a { ’
» &ives good control, RE

Llolan%rong_z_g._
ouchr the petiole into
nally pupate in the collar,

night
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Groundnuts: many of the pcsts attacking soya beans also
attack groundnuts, including the pod=borer, which is difficult
to control in the underground pods of this crop. Another
gerious pest is the gelechiid caterpillar, Stomopteryx
subsccivella; this pest mines the lcaf surface, webbing the
leaflets tozether, which arc then skelctoniscde. Low volume
spraying with 0.4% trichlorphon at first gign of damage usually
controls the pest; a second application after 14 days may be
nceded.

Sweet potatocs: the weevil (Cylas formicarius) can
cause severe damage to tubers, and therc are nuaerous foliage
foeding insccts. The latter can be controlled with DDT, scvin
or Azodrin, if the attack is scrious but weevils arc more
difficult to destroy. Trcatment of the soil with dieldrin
before planting hes been successful in the past, but the usc of
this persistent hydrocarbon has now been banned in sonc countrices
and a ban is posgible in Malaysia.

Cassava: this crop has so far proved to bc free of
serious pestse.

Cowpcas: in triols at Serdang two serious ingsect pests
were encountered, the bean fly, which is controlled in the sane
way as on soy: beans, and a pod-borer, (llaruca testulalis),
controlled with 1 1b sevin 2.i. in 100 zallons of waters.

3.2.9 Disease control

Sorghum: besides the tvio sced~borne foliar discascs
mentioned nreviously (Section 3+2.5), sorghum is attacked by
several lcaf spot discases as followsi-

Black tar spot Phyllachora sorghi
Helminthosporium sorghicola
Helminthosporium rostratun

Curvularia lunata

Tar spot is common, but its economic importance remains
to be determined. Thc others esre of little importances

Soya beans: the most serious Giseagsc appears to be a
leaf wilt causcd by the bacterium Xanthomonas phascoli. The
variety Palmctto is said to show resistancc. Various fungal
disecascs also cause collar rots and lcal spots of soya beans and

other legumes. (Sec under cowpeas below)e
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Groundnuts: this crop is attacked by bacterial wilt and
also by mosaic virus., The latter can be controlled by sproying
the insect vector.

Sweet potatocs: no scrious discascs reported.

Cassgva: no scrious CisciscS.
Cowpeas: observed discases arci=-

(a) Damping off  Pythium sp. Scrious in wet weather.

(b) Collar rot Rhizoctonin  Very serious in wet
8P weather.,
(¢) Leaf rust Uromyces Not serious.
vignoc
(d) Leaf spot ercospora Not serious.
8B.
(e) Vet root Chonnephorn  Scrious in wet weather
8P
(£) Wilt Sclcrotium  Not scrious
olisil

(a), (b), (£) attack thc coll r; (¢) & (d) thc leaves and
(e) flowers and podse Thc usc of copper bascd funzicides will
control most of thcme Brassicol 75 at 0¢3% 2.ie. is rccommended
for treatment against collar rote.

3e3 Production Pattcrns.

The range of suitable short term crops m-kes mixed
cropping very flcxiblce It is therciore usually possible to
selcet several patterns that are not only tcchnically aind
economically sound, but also rcflect voriations in farmcrs'
personal tastes and interests. It is =2lso relatively simple

nd inexpensive to change the forming plan. This flexibility is
likely to make mixed farming morc widely attractive than mono=
cultural farming. However at the saac time it demands of
management an ability to make daily decisions of important
consequence and to adapt or changc jolicy and cultural practices
promptly in response to frequent changes in external economic
and environmental influenccse

Tho possible variations may be broadly classified as follows:
Without livestock.

(a) Arable crops only: all crops sold for cash, crop
residues ploughed in.

(b) Arable crops and grass: all crops and grass sold;
crop residues and £rass incorporated in the soil.




With livestock

(a) Arable crops only: (i) crops sols, stock feed
purchascd; rcsidues folded or
fed to yarded stock; dung returns
to landc.

(ii) as above, but somc stock
feed grown.

(b) Arable crops and (i) all crope and some grass sold;
grass: concentrates purchased; reeidues

return to ground.

(ii) fully intezrated, sclfe-
contained mixed farm. Grass and
concentrates grown for stoclk;
dung and residues rcecturned to
soil. Balance between stock
numbers, ratio of cash crops to
crops grown for stock open to
variation at farner®s discrction.

It is important that thc sclected variation:z in South
East Johor must among othcr requircments,

(a) Be desizned to protecet the soil from crosion

(b) Haintain or, better incrensc the inherent fertility
of the soil.

Protection from crosion is discusscd in detail in Appendix
Ase It entails a strict adhercnce to established conservation
practices and a closc observ-ace of crop calcndars to ensure
that the rate of water movemcnt over the sround is controlled
and that the 1land is covered at the times of the yecar when very
heavy rainfall is most likely.

Fertility in the climatic conditions prevailing in the
project area will not be maintained by rcliance on mineral
fertilisers -lone. If cxcessively wasteful leaching of soluble
nutricnts is to bc avoided, it will be necessary to build up
the humus content of the soils.

With these two objectives in mind tihic relative merits
of the various mixed cropning systems are examined bclowie
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3¢3e1 Production without livestock

Cash crops from continuous arable land: this is the
simplest system and therceforc has some merit in the initial
years where the mixed croppinz is being introduced to small-
holders without previous cxperience. TFertility maintenance
depends entircly on the proper incorporation of crop residucs
as well as the application of fertiliscrs, or on the growing
or & green manure Crope

Arable and grass farm, all production sold: this is less
simple than thc above, but remains uncomplicated by the prescnce
of livestock. Its feasibility will dencend on a pood market
for dried pgrasc meal or pellets off the farme The length of
ley can be altcred as experience dictates. The system should
e¢nable humus to be built up and surface soil structurc to be
improved, but ley farming in the equatorial regions poscs
problems, major ones being the difficulty and cxpensc of
establishing the sward for the grass break, and of eradicating
it from the arable lande

3¢3¢2 Production with livecstock

Cash crops from arablc land. All sold. Livestock

mainteined on purchased food: this simply adde a live-

stock production cnterprise to the farming pattern. The stock
woulcd be yarded and the duns rcturned to the land. The crop/
stock integration would e confinced to fecding of crop residucs
to stock folded on the crop, or to stock in yards, carting the
residues to the yards and the dung back to the fieclds. The
merite of this system are that it is the simplest form of mixed
farming for introduction of the concept to smallholders, and
that it yiclds some saleable production from the crop residues
as well as material for fertility maintenance.

Arablc crops only, but some zrown for stock fied. Stoclk
yarded: this is similar to the last variation exccpt
that there is some inter-dependence betwecn crops and livestocke

Arable crops and pernanent gress or alternate arable/

grass_lcys: All arable crops and perhaps some prass sold.

Concentrate feeds bought in: here some of the land is
specifically set aside for providing grass for cattle, but all
the arable land produces crops for cash salce lost of the
cattle manure will rcturn to the grass, and the arable land




will receive crop residues, unless it is possible to fold or
herd the stock on them and so return dung in this manner,
Fertility maintcnance can be improved by alternating the arable
and grass breaks, but gs explained previously (3e3.1) there

are practical difficulties to contend withe

Ful integrated, sclf-containcd mixed farm. Grass and

gome (or all) concentrates grown for stock: in this
system the livestock and arable enterpriscs are interdependent
and fully integrated, with stock numbers and acreages of greass,
arable crops for stock feed 2nd for cash sale all carefully
balanceds This balance is open to variation at the farmer's
discretion. This system requircs the highest degree of manage=
ment skill, and gives the groeatest opportunity for the maximum
use of farm by-products and residues, thus reducing waste to a

minimum. If the grass/arablc sections are alternated in a ley
system, maintenance of fertility can be cnsurcd.
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APPENDIX A

SOIL CONSERVATION IN JOHCR

1. THE NATURE OF THE PROBLEM

It is probable that the risk of soil erosion in
8., Bast Johor may easily be underestimated. With soils of
fair depth, drainage, and fertility, and with high temperatures
and high rainfall throughout the year giving dense vegetative
cover, the erosion hazard will be masked. With low population
pressures there is little disturbance of the natural vegetation
but the large scale introduction of annual cropping will bring
major changes, and soil conservation measures should cater for
the greatly increased rates of erosion and rates of surface
run-off which will result from removal of the natural vegetation.

2. THE EROSIVE POWER OF THE RAINFALL

It is possible to calculate the potential power of
rainfall to cause erosion from rainfall records. Using the
information available a first approximation of this has been
made assuming

(a) An annual rainfall of about 100 inches per year

(b) Fairly uniform distribution throughout most of the year,
but monthly totals in November and December twice those
of the driest month

(¢) A high proportion of high intensity rain during November
and December

(d) That severe "Sumatras" (live squalls) seldom reach the
area.

Using an arbitrary scale to show relative values of annual
erosivity the figures are something like

London 2=5

Iowa, U.S.A. 5~10
Jouthern Rhodesia 15-20
Louisiana, U.S.A. 20-25
Malaya 30-40

There are regions of the world with rainfall of greater
potential erosivity, but not many, and not much greater.
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Je SOIL ERODIBILITY

Brosivity values are concerned only with rainfall.
Soils, vegetation and terrain also influence the amount of
erosion which will actually occur. In south-east Johor the
influence of soil type is probably the least important;
obgervations made by the Consultants during the course of their
field work suggest that, under any similar conditions of
rainfall, terrain and vegetative cover, erosion is less severe
on soils derived from granite than on those derived from shale.

The removal of the forest cover to develop the land
for agriculture will increase the rates of surface run-off of
water and of erosion. The few measurements made by the
Consultants indicate that stream flows may be 12 percent higher
in catchments under rubber and oil palms than in jungle catchments,
and that the sediment load may be 50 percent greater.

Erosion is particularly rapid on the steep land of
the Project Area, where it may exceed the rate of weathering,
so that soil profiles may be shallow. In the undulating and
rolling landscapes the terrain is mature, slopes are rounded
and the rate of erosion is less. However, where a lowering of
base level resulte in valley incision, the rate of erosion
again increases. Thus geological erosion is most rapid in
steep lands and valleys.

Although large landslides do occur in steep lands,
and small ones are common along the backs of terraces and the
sides of incised valleys, erosion in general takes the forms
of gradual depletion of the soil surface and soil creep. It
is often therefore unobserved. In view of the insidious
danger it is essential to confine annual cropping, which may
involve frequent disturbance of the soil surface by implements,
to slopes within the range of those found in terrain classes
1 and 2, and to take special soil conservation measures, as
suggested below.

4. SOIL CONSERVATION MEASURES
4.1 Terrain Class 2 (\verage slopes 2¥.6"}

In view of the high rainfall, crops should be
grown on graded ridges between 2 mainline defence of
conventional graded channel terraces. Natural drainage
lines should be kept open, and to cater for the high rates
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of run-off artificial waterways will probably also be required
to take the discharge from the channel terraces. These
waterways should have a wide, shallow, parabolic section and be
grass-lined with a vigorous close-growing runner grass, ag Cynodon
spp. The waterways and channel terraces should cater for rates
of run-off of the order of 2 cusecs per acre for soils of good
and medium drainage, and 3 cusecs for poorly drained soils.

The channel terraces should discharge directly into
the waterways running straight down the slope. They should
have a crogs-sectional area of about 10 square feet for a
gradient of 1/250. The length should be strictly controlled
to a maximum of 300 yards, For the spacing down the slope
between channel terraces the following intervals are suggested :

Interval between terraces

g%gng Hea Soils Medium Soils Light Soils
groos %oef fect foot .

2 95 15 135
3 80 90 105
4 70 80 95
5 65 75 85
6 65 70 75

For the layout of the smaller ridges between the
channel terraces the "String Method" is recommended (North
Carolina State College, 1948). This ensures that the ridges
are on the same or a steeper gradient as the channel terraces
80 there is no ponding or waterlogging. The basic rule is
that, when the channel terraces are converging, the ridges
follow the top one, and when diverging, they follow the lower one.

4.2 Terrain Class 1 (Slopes 0°-2°)

On these gentler slopes the same system of channel
terraces and waterways will certainly work, but, in the flattest
parts, it may well be worth trying the simpler system called
bedding (USA) or ridge and furrow (Rhodesia). The process
is simply to plough inwards narrow strips of land varying in
width from 30-48 feet and to leave an Open furrow between
these ridges. The chosen width of the strip should be a
miltiple of six feet in order to facilitate planting of row
crops. By repeating annually the jnward ploughing on the
same strips a series of stabilised undulations is obtained.
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It is essential that the ridges should be graded
gufficiently to provide a constant fall, and where the land is
very flat ploughing of the ridges should be preceded by an
accurate contour survey. The method has worked well on grades
as low as 1:400, provided that the ridges are high enough ;
they should if possible be 15-18 inches above the level of the
furrow bottom, but never less than 12 inches. The length of
furrow should normally be not more than 400 yards. All natural
waterways should be used to take the discharge from the furrows,
and additional artificial waterways must be provided if necessary.
Adequate storm drains to divert water round the fields must
also be provided.

5e CONSTRUCTION AND MAINTENANCE

For the channel terraces, and ridge and furrow
layouts a once-only job with heavy machinery will be most
efficient, but subsequent maintenance, and the raising of the
crop ridges can be done with light equipment. The crop ridges
can be put up by walking tractors in light and medium soils.

6. CULTIVATION

The use of rotary slashers to macerate crop residues
and facilitate their return to the soil is recommended. For
primary cultivation chisel ploughs are to be preferred to
rotavators. The latter produce an excellent tilth and
incorporate the crop residues very well but examples can be
quoted of a complete 9 inch layer of rotavated soil being
washed away in a single storm of say three inches of rain, to
which is not an uncommon occurrence in the Project Area. An
adequate but less erodible tilth should be obtainable with

ploughs and discs.

Minimum cultivation is well worth trying, for the
provision of a good surface mulch may be the best way of
reducing run-off and erosion. If the consequent increased
penetration of rain leads to waterlogging an alternative
variation would be "trash-farming", that is the incorporation
of large amounts of organic residues by tillage into the
plough layer. This practice does not prevent subsequent
ridging. The method has been very effective in Africa,
where it was found that, even when the mulch was incorporated
by disc tillers and so only partly buried, it was just as
effective in reducing erosion as when left entirely on the
surface.
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APPENDIX B

SOME PRELIMINARY MIXED CROP ENTERPRISE EVALUATIONS

1. INTRODUCTION

In the body of this paper the market potential and
the production problems of a number of short term crops have
been discussed. Except for tapioca these crops are generally
unlikely to be grown on a monocultural basis, but will be
fitted together into a rotational pattern as discussed in
section 3. There are too many practicable combinations for
all to be considered, but in this appendix three possible
large scale (1000 acres) schemes using different rotations have
been evaluated.

In addition to the 1000 acre units three smaller
sizes of 60, 24 and 15 acres respectively have been considered,
and their costs and returns discussed. A number of costs and
yield assumptions are common and these will be given before the
different enterprises are discussed.

(a) Land clearance: clean clearance including
burning, stumping, sub-soiling, root removal
is costed at $3%50 per acre for the net acreage.

(b) Farm roads: a flat rate of $17 per net acre
has been taken for the large units, $20 per net
acre for smaller holdings. The increase is
taken because it is assumed that a greater
length of access roads would be required.
Maintenance has been assumed as 2% percent
per annum.

(¢) Housing: the following cosits have been taken:-
(1) Labourers, mandores, tractor drivers - $2,000
(2) Mechanics, clerks, field assistants = $5,000
(3) Manager -$§20,000
Maintenance charged at 1% percent per annum.

(d) Wages: unskilled casual labour $%.50 per day

Regular labour $100-120 per month
Tractor drivers $160 " 1
Clerk/stopkeeper $160 " "
Mandores $160 " "
Mechanics #240 " n
Field assistant-conductor $300-400 " N
Assistant manager $700-900 " "

Manager $1,500 g ’



In addition provident fund contributions are paid
for employed persons at the rate of 5 percent of wages paid.

(e)

(f)

Premium and rent: the premium has been taken as
850 per gross .cre. It is assumed that the
gross acreage is 110 percent of the net acreage,
i.e. about 10 percent of the total area is
unused. Land rent is taken at the rate of $3
per gross acre, that at present applied to land
for padi and vegetables.

Machinery: machinery costs have been estimated
in two stages. Ilaving determined the number
and type of machines required the annual work
hours were estimated., From data from the
University of Malaya, and from other sources,
the variable cost per hecur of use, i.e. fuel,
spares, maintenance, was estimated. The annual
operating cost was thus determined. Capital
costs were included at the time of initial
purchase or replacement, the latter determined
by expected machine life and annual usage rates.
Costs for some of the items specified are
estimates since the relevant machines do not
exist at present, but most of them should be
well within the capacity of local workshops to
produce.

(g) Fertilizers: (i) lime all the crops considered

here grow best under less acid
conditions than will naturally be
obtained here. A soil pH range of
5.5=-6.0 will be preferred. The
amounts of lime necessary to
maintain this level under the type
of cropping we are considering

not known. It has been assumed
+that one ton pc~ acre per year

will be adequate. This would
probably be added, to the soil

at about 7 tons per acrec every i
third year. This therefore ang€era
that #ime will be available from a
site nea> the project area. If it
is not a higher price level will

have t0 be charged.
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(ii) other fertilizers: these have been based upon
recommendations made in section 3 of this paper and
are as follows:-

Maize, sorghum: 100 1b N, 60 1bs P205, 40 1b K20.
Half of the nitrogen to be applied to the seedbed
and the remainder as a topdressing.

The fertilisers used and their cost are

34 cwt Nitro 26 847.60
1%+ cwt superphosphate $20.10
75 1b muriate of potash $ 7.00

874.70

Soya beans, groundnuts: the recommended application is

15 1b N, 60 1b P2 05, 60 1b K, 0 as follows:-

60 1b Nitro - 26 $ 9.17
150 1b Super phosphate $20.00
100 1b Muriate of Potash $11.00

$40.17

——————

Sweet potatoes: the recommended application is
45 1b N, 15 1b P2 05, 90 1b K2 0 as follows:

175 1lb Nitro = 26 $21.16
375 1b Super phosphate $ 6.02
150 1b Muriate of Potash $13.90

$41.08

Tapioca: recomnendations are as follows:
(a) 30 1b N, 30 1b P,0g: 30 1b K,0 at Planting

(b) 30 1b N, 50 1b K20 at 2 months
(¢) 40 1b N, 60 1b K20 at 5 months

The respective fertiliser requirements and costs are:

(a) 120 1b No - 66 $27 .1

(b) 115 1b Nitro - 26 $14.42
83 1b Muriate of Potash $ 7.78

(¢) 155 1b Nitro = 26 $19.23
100 1b Muriate of Potash $ 9.34

877.87
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These fertiliser rates are assumed to be applied on
large units in years 1 and 2; thereafter rates are assumed
to rise at 2 percent per year.

Smallholders obtaining high yields start at 10 percent
lower levels rising at 2% percent per year. Average small-
holders begin at 20 percent lower levels but rise at 3 percent
per year,

(h) Prices: the following farmgate prices have been
agsumed as being constant over the 20 years
planning period

Sorghum $10.40 per pikul
Maize = £11.30 " "
Soya beans $19.00 " B

Groundnuts = $26,67 " " (= 20 cts/1b)
shelled nute

Sweet Potatoes $25.00 per ton
Tapioca = $25,00 " n

i

(1) Yields: except for tapioca three sets of yield
assumptions have been made, one for large units
and two for smallholders, one of the latter being
for average smallholders and the other for the
best (the top 5-10 percent). For tapioca only
one set of assumptions has been used for small-
holders.
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Sorghum

Large Unit

20
20
22
23.5
255

36.5
37
37.5
38
38.5
39
39.5
40

Yield per Acre (Pikuls)

Smallholders
High Yield Average Yields

16 13
16 13
17.5 13.5
19 14
20.5 14.5
22 16
25 19
27.5 22.5
29.5 25
1 27
32 28.5
33 29.5
34 30.25
35 31
3545 31.5
36 32
%6:5 3249
37 33
37.5 b M7
38 34
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Large Unit

15.
15.
16.

17.

18
20
22

24

0
0

65
25

.90
.80
.50
23.
.75
25.
26.
27.
27
27.
28.
28.
28.
29.
29.
30.

625

2
25
0
5§ e
75
1295
50
875
25
625
0

Yield

High Yic

12.0
12.0
13.125
13.875
15.0
16.5
18.75
20.625
22.125
23%.25
24 .0
24.75
25.5
26.125
26.625
27.0
27.375
27.75
28.125
28.5

per Acre (Pikuls)
Smallholders
1d rvorage Yields

9.75
9.75
10.125
10.50
10.875
12.0
13.25
16.875
18.75
20.25
21.0
22.0
22.5
23.25
2%.625
24.0
24 .375
24.75
25.125
25.5
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Soyabeans

Large Uni¢

12,
12.
12,
13.
13.

.4

14
1
15

0
0
6
05
65

.45
15.
16.

16.5

16.
.95
i
17.
17.
17.
17.
17.
18.

16

8

1
25
4
55
7
85
0

xi

Yield per Acre (Pikuls)

Smallholders
High Yield Average Yields
10.8 9.9
10.8 9.9
11.25 10.05
11..7 10.20
12.0 10.35
12.6 10.8
13.5 1.7
14.25 12.75
14.85 13.5
15.3 14.1
15.6 14.5
15.9 14.85
16.2 15,05
16.4 15.3
16.65 15.45
16.8 15.715
16.95 15.9
17.1 16.05
17.25 16.20
17.4 16.35
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vield per Acre (Pounds)

Year Large Unit gmallholders
High Yields Average Yields
1 1400 1150 980
2 1400 1150 980
9 1520 1250 1010
4 1580 1325 1040
5 1730 1400 1070
6 1880 1520 1160
T 2000 1700 1340
8 2090 1850 1550
9 2180 1970 1700
10 2240 2060 1820
1" 2300 2120 1880
12 2350 2180 1940
13 2390 2220 2000
14 2420 2280 2060
15 2450 2350 2090
16 2480 2360 2150
17 2510 2390 2180
18 2540 2420 2200
19 2570 2450 2220

20 2600 2480 2240
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Sweet Potatoes

Yield per Acre (tons)

Year Large Unit Smallholders
High Yields Average Yields

1 6.0 4.8 3.9
2 6.0 4.8 3.9
3 6.6 13 4 4.05
4 7.05 5.7 4.2
5 T.65 6.0 4.35
6 8.3 6.6 4.8
7 9.0 T+5 5.7
8 9.5 8.25 6.75
9 9.9 8.85 Te5
10 10.2 9.3 8.1
11 10.5 9.6 8.55
12 10.8 9.9 8.85
19 10.95 10.2 9.10
14 1.1 10.5 9.3
15 11.25 10.65 9.45
16 1.4 10.8 9.6
17 11.55 10.95 9.75
18 1.7 1.1 9.9
19 11.85 11.25 10.05
20 12.0 1.4 10.2



1.1 Fifteen Acre Holding
This holding is pased upon the use of a 9 hp two
wheeled power tiller used for cultivations, planting and some

{interrow cultivation.

1.1.2 Cropping pattern

10 acres sorghum
10 acres groundnuts
5 acres tapioca

1.1.3 Cropping schedule

Sorghun planted April, harvested July.
Groundnuts planted October, harvested February
Tapiocn 2 acres planted April, harvested Jan-March
3 acres planted September, harvested
June~-August
The rotation is then either,
Sorghum, Groundnuts, Sorghum, Groundnuts, Tapioca
or Groundnuts, Sorghum, Groundnuts, Sorghum, Tapioca,
Both extend over 3 years.

1.1.4 Machinery

The total investment in machinery amounts to $4870,
broken down as follows:e

Two wheel power tiller + cultivator  $3500
Ridger

$ 120
Planter $ 500
Groundnut lifter 8 250
Trailer $ 500

As far as is known neither the planting attachment
:::’groundnut lifter are at prosent available in Malaysia but
could, it is thought, be made here fairly simply,

usage of this machinery is assumed to be: N
:::ctor 600 hrs at $2.00/hr = $1200
. ger 7 hrs at 0.15/hr = ¢ 11
anter : 45 hrs at 0.40/r = $ 18
Groundnut lifter 20 hrs at
= 0.40/hr =

250 hrs at 0.20/hr
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Two rotovations are assumed to prepare the seed bed,
the first taking 4 hours per acre, the second three. The
planter, used for sorghum and groundnuts, would be a simple
attachment on the back of the machine which would dribble
seed down into the centre of a low ridge made by two small
offset discs. The rotary cultivator would continue to operate,
perhaps with one or two outside bladers removed. Basal
fertiliser drcssings would be applied by hand after planting.
Planting would require about 2.2 hours per acre and ridging
% hours.

It is assumed that the sorghum crop would be combined
direct by contract, and a charge of $30 per acre has been
included for this. In addition drying will certainly be
necessary and 40 cents per pikul has been charged. The ground-
nut crop cannot be combined direct (see section 3). It has
been assumed that lifting and turning (the latter by hand)
would take 12 hours per acre, This has to be done in February
in order to maximise the chance of a good dry spell.

For tapioca, ridging would be carried out before
planting. Planting including sett cutting, is assumed to take
21 hours per acre, and harvesting 120 hours per acre, carried
out by hand. Haulage of wet roots to a local collection
centre would be by means of the two-wheel tractor and its
trailer. This type of unit can usually take up to about % ton
loads.

Monthly labour requirements arc:-

Month Labour required (hours)
January 128
February 125
March 200
April 123
May 63
June 153
July 120
August 120
September 177
October 62
November 71

December -
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In computing net present values and internal rates
of return a monthly income of $150 per month has been charged
to the smallholder. The net cash flow for both average yield
and high yield assumptions arc given in Tables B{ and B2.
Under both yield projections the net cash flow (undiscounted)
is negative, i.e. the operator would never be able to repay

his capital in the 20 years period, even if no interest were
charged.

Bxcept in March and perhaps September this holding
would not require the full-time labour of one man. Some time
would be available for an additional activity to provide extra
return, e.g. somc goats, fishpond, etc. However the greater
the number of enterprises to be managed, the greater the
management problem, and the individuals working such holdings
are likely to be particularly short of management experience.

A larger sized holding, 24 acres, was therefore
investigated in order to try and better utilize available time.

12 Twenty-Four Acre Holding

The organization of this holding is basically
similar to that of the 15 acre example above. However, in the
cropping pattern groundnuts are replaced by soyabeans, which
is now:-

Sorghums 16 ac.
Soyabeans 16 ac.
Tapioca 8 ac.

This has been done for two reasons. During groundnut
harvest the required hand turning of the crop must be done within
a few days. One family could probably handle 10 acres, but the
16 acres required here would be too great a task especially as
labour is likely to be short at this time of year as it is the
most intense harvesting period. Secondly, in order to handle
more tapioca the amount harvested in the January-March period
would have to be increased and this is not possible if a
large acreage of groundnuts have to be handled as well,

The soyabeans however, can be combined direct and a charge
of $30 per acre has been made. This releases family labour
for tapioca harvest.

The machinery requirement is in fact reduced by
$250 as a groundnut lifter is not now required. However,
the power tiller has to be replaced after 5 years because
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TABLE Bl. 15 ACRE HOLDING (AVERAGS YIELDS) COSTS, SALES AND NZT CASH FLOW (é) P
- A
g 5 -"'}.
Year Gleiizgce Housing Roads Buildings . D%bghinery . Seed i;ﬁe Ferti~ Sprays Premium Other Ownlngf . n.Total N,C.F,
apital Operating liser & Rent Salary Sales
3 7,500 2,000 300 300 4,890 1,289 440 480 1,207 300 825 150 1 808 : 500 3,162 =-19,189
2 » 30 7 9 % 1,280 440 @50 1,207 300 49 150 ‘1,800 '.?fi.'.soo 4,412 - 1,919
3 = 30 7 9 - 1,260 140 450 1,243 300 4 150 1,800 600 4,543 - 1,724
4 - 30 7 o) - 1,280 440 450 1,280 300 49 150 1,800 | 800 4,876 - 1,528
5 ” 30 7 9 & 1,280 440 @480 & 1,318 300 4 150  2,800% |i| 600 5,108 - 1,334
6 - 30 i 9 - 1,289 440 450 1,358 300 29 150 1,800 | 600 6,482 5,420 - 1,053
7 - 30 7 ) 3,720 1,289 440 450 1,399 300 19 150 1,800 600 10,245 6,133 - 4,110
8 - 30 7 9 5 1,289 440 450 1,441 300 49 150 1,800 600 6,565 6,882 817
9 - 30 7 9 N 1,280 440 450 1,484 300 49 150 1,800 | 800 6,608 7,480 872
10 ” 30 7 9 ” 1,280 440 450 1,528 300 49 150 1,800 | 800 6,652 7,908 1,256
11 - 30 7 2 1,250 1,280 440 450 1,574 300 20 150 1,800 M 800 SEEER,948  B,254 R86
12 - 30 7 9 - 1,280 440 450 1,821 300 49 150 1,800 li 600 | 8,745 8,447 1,702
13 = 30 7 9 3,720 1,280 440 450 1,670 300 49 150  1,800888F 600 0,464 8,700 - 1,764
14 - 30 7 ) & 1,289 <40 450 1,720 300 49 150 1,800 L goo 6,844 8,735 1,891
15 " 30 7 o - 1,280 440 450 1,772 300 49 150 1,800 _‘.‘_ 600 6,806 8,995 2,099
16 - 50 7 9 - 1,280 440 450 1,825 300 49 150 1,800 600 6,949 9,2 2,273
17 " 50 7 9 - 1,289 440 450 1,880 300 © 150 1,800 600 [ 7,004 9,529 2,32
18 g 30 7 9 . 1,289 440 450 1,986 300 19 150 1,800 © 600 7,00 9,417 2,357
19 " 30 7 9 5,720 1,280 440 450 1,994 300 49 150 .%,GO0ME000 (10,580 - 9,067 = 1,201
i i % i " i 1,200 440 450 2,05 300 0 150 1,800 600 7,178 9,656 2,478
162,371 146,335 =-16,036
.
¥.P.V.at 15% 7,500 2,186 344 658 7,803 9,279 3,169 5,289 10,023 2,159 1,128 1,079 12,056 4,320 65,841
% of Total 11,39 3,32 0.52 1,00 11,85 14,00  4.81 &9EELEE.Pe . 5,28 - LB 1,84 CHG5RS8 SgC. 0 T SROR

Cost




TABLE B2, 15 ACRG HOLDIG. (EIGH YIELDS). COSTS, SALES AND CASH FLOWS (3)

xix

Land

T Forti-

SSE Clearance 1ousing Roads Buildings Capfigging;grating ERSL ook | liser 5 g Ergzigg e Saggiy Cg??inﬁ gEZii §2§:i o uly g.gég.
1 7,500 2,000 300 600 4,890 1,289 420 450 1,368 300 825 150 1,800 600 |/ 22,512 3,785 - 18,727 - 16,477
2 - 30 7 9 = 1,289 440 450 [EEUBBB 300 49 150 1,800 600 | 6,492 5,085 =~ 1,457 - 1,267
3 - 30 7 9 - 1,28 420 150 [1,402 300 49 150 1,800 600 | 6,526 5,489 - 1,027 - 777
4 - 30 7 9 " 1,269 140 450 BE,487 300 49 150 1,800 600 6,561 5,918 = 643 - 423
5 . 30 7 9 & 1,280 140 450 4,475 300 49 150 1,800 600 | 6,597 6,584 =~ 2635 - 150
6 » 30 7 9 " 1,269 40 450 §1,610 300 49 150 1,800 600 | 6,634 6,718 79 39
7 = 30 7 9 3,720 1,289 440 450 f_;.l_,54a 300 49 150 1,800 600 | 10,392  T,41% - 2,975 - 1,286
8 - 50 7 9 - 1,289 240 450 1,587 300 49 150 1,800 600 | 6,711 7,951 1,240 466
9 - 30 7 9 - 1,289 140 450 %1,62'? 300 49 150 1,800 600 @ 6,751 8,443 1,692 553
10 = 50 7 9 - 1,289 140 450 §1,668 300 49 150 1,800 800 @ 6,792 8,764 1,972 561
11 - 30 7 S 1,250 1,289 440 450 1,710 300 49 150 1,800 600 8,084 9,040 956 236
12 - 30 7 9 - 1,289 40 450 R4,752 300 4 150 1,800 800 | 6,876 9,254 2,378 613
12 - 30 7 9 3,720 1,289 140 450 } 1,796 300 49 150 1,800 600 | 10,640 9,495 =~ 1,147 - 214
14 - 30 7 9 - 1,289 140 450 1,841 500 49 150 1,800 600 @ 6,965 9,707 2,142 446
15 . 30 7 9 “ 1,269 440 450 4,887 = 300 49 150 1,800 600 7,011 9,861 2,840 NEL
16 b 30 7 9 " 1,289 0 450 | 1,934 300 49 150 1,800 600 = 7,058 10,021 2,963 364
17 - 30 7 9 - 1,289 140 450 £1,982 300 49 150 1,800 600 7,106 10,127 5,021 323
18 . 30 7 0 - 1,280 440 450 [2,032 300 49 150 1,800 600 7,156 10,235 3,079 286
19 = 30 7 9 5,720 1,280 440 450 12,083 300 49 150 1,800 600 10,927 10,404 - 528 - &
20 " 30 7 9 # 1,280 440 450 12,185 300 49 150 1,800 600 7,259 10,512 3,255 i
165,050 164,503 =~ 547 = 16,221
1 -

PV at 7,500 2,186 BA% 656 7,803 9,278 3,187 3,259 11,087 2,159 1,128 1,079 12,956 4,319 66,905

155

% of Total 11.21 5o 0.51 0,98  11.66 13.87 4,74 4.84 18,57 3,25 1,60  1.61 19,36 6446 100

Cost,
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of the increased annual use rate. Recurrent costs are:-

Tractor 860 hours at $2.00 = $1720
Ridger 111 hours at 0.15 = 17
Planter 70 hours at 0,40 = 28
Trailer 400 hours at 0,20 = 80

$1845

The same methods would be used as in the 15 acre
example. Monthly labour requirements are:-

Month Labour Required (hours)
January 120
February 180
March 193
April 193
May 197
June 206
July 204
August 212
September 208
October 163
November 3 ]
December 17

Allowing an extra 10 percent for general chores
and contingencies the average requirement in the February-
October period is 210 hours per month. Assuming 20 days
available per month on average this would mean 20, 10% hour
days, thus requiring about 1+ man-units for operation.

Tapioca operations are phased as follows:-

Month Planting (acres) Harvesting (acre)
January - 1.0
February - 1.5
March - 0.5
April 3 -
May - 0.8
June - 1.5
July - 1.7
August - 1.0
September 5 -
October - -
November - -

December - &



xxd

Year Gli‘:?gnce Housing Roads Buildings Caplilizllling;zr-ﬂ ting Seed ;iu_me g‘;:gi' Sprays m‘;ﬂ ggg:; e ‘ gil‘b:ls NI0LF: g.i.l;.
. A E - 600 4,620 1,845 256 [ 720 1,932 384 1,320 120 5,010 24,027 20,427
’ ) w Sk ? - 1,845 256 |4RO 1,932 384 79 120 7,000, =1,137 =~ 698
3 - 30 12 9 - 1,815 256 [720 1,990 384 79 120 7,33 - 870 = 658
4 " 30 12 9 " 1,845 256 (720 2,050 384 795420 7,660 - 606 =~ 398
5 - 30 12 0 - 1,345 256|720 = 2,111 384 79 120 7,986 - 342 - 196
6 - 30 12 9 3,500 1,845 256 |90 2,174 384 79 120 8,357 - 5,552 - 1,756
7 " 30 12 9 120 1,845 256 (920 2,239 384 e 180 9,203 529 272
8 - 30 12 9 = 1,845 256 1720 2,306 384 79 120 10,074 1,553 584
9 - 30 10 9 - 1,815 256 720 2,375 384 79 120 10,796 2,206 721
A - 30 12 9 . 1,845 256 |720 2,446 884 79 120 11,294 2,653 749
h “ 30 12 0 4,500 1,845 256 720 2,519 384 79 120 11,752 - 1,482 - 366
12 & 30 12 9 " 1,845 256 (70 2,505 384 79 120 12,016 5,200 689
13 - 30 12 9 120 1,845 256 (720 2,673 384 79 120 12,295 3,267 614
29 . 30 12 0 - 1,845 256 720 2,755 384 79 120 960 12,480 3,521 572
15 - 30 12 9 = 1,845 256 720 2,836 384 79 120 (960 12,613 3,562 503
18 - 30 12 9 3,500 1,845 256 720 2,921 384 79 120 1,800 4950 13,335 12,882 246 30
17 . 30 12 9 . 1,345 286 720 5,000 384 79 120 1,800 _"-'f{'.gso "_:_-4.::59.,224 15,008 5,782 404
18 - 50 12 9 - 1,825 256 720 3,099 384 70 120 1,800 960 9,514 15,151 5,817 355
13 - 30 12 9 120 1,845 256 TR0 3,192 B84 79 120 1,800 "5;960 __,:‘-1'?'_\_-.9-,527 13,555 3,828 309
R0 - 30 12 9 - 1,845 256 720 3,288 384 79 120 1,800 'l 960 ?-f_‘._a:,_s_qg 13,480 3,977 2aoﬁ
: Cpo7,m0 B1,74L 4281 -16,708
8.

1:{.);.\1. at 12,000 2,186 554 656 7,086 13,281 1,845 5,183 16,046 2,764 1,810 864  1Z,957 g’_;bg;_o - 85,040

1 |

4 of Total 14.10 2,57 0465 0477 0439 15.62 2,17 6409 18,87 3,25 2.8  1.02  15.24 B3 100 5%= -11,565

L ' IRR = 1.35%




TABLS B4, 24 ACRE HOLDING (HIGH YIELDS). COSTS, SALES AND CASH FLOWS ($)

xxii

e G, Towing fouds Bl o NS o [Uae NI s Dnin o e DLD QN ROR Gl
1 12,000 2,000 480 600 4,620 1,845 256 E7R0 2,173 384 1,30 120 1,8&‘@{ 960 29,278 5,757 -23,521 -R3,521
b4 - 30 12 9 - 1,845 R56 720 2,173 384 79 120 1,8@5% 960 8,388 7,757 - 631 - 549
’ - 80 12 9 - 1,845 256 | 720 2,27 384 79 120 1,800 960 8,442 8,330 - 112 ~ 85
$ pe 80 12 9 - 1,845 256 | 720 2,283 384 79 120 1,80{1 960 8,498 8,903 405 266
: ) RO i 9 - 1,845 256 | 720 2,30 384 79 120 1,800 960 8,565 9,482 877 502
6 - 30 12 9 3,500 1,845 256 | 720 2,399 384 79 120  1,8000 960 12,114 9,850 - 2,264 - 1,125
! = 30 12 9 120 1,845 256 | 720 2,459 384 79 120 1,306} 960 8,794 10,696 1,902 822
8 - 30 12 9 - .,845 256 720 2,520 384 79 120 1,5055 960 8,735 11,317 2,582 971
E - 30 12 9 - 1,845 256 720 2,583 384 79 120 1,30‘0; 960 8,798 11,916 3,118 1,019
10 B 30 12 9 - 1,845 256 | 720 2,648 384 79 120 1,800 960 8,863 12,289 3,426 974
n. - 30 12 ) 4,500 1,845 256 | 720 2,714 384 79 120 1,800% 960 13,420 12,637 - 792 - 19
12 - 30 12 9 - 1,845 256 720 2,782 384 79 120 1,800 960 8,997 12,886 3,889 836
13 - 30 12 9 120 1,845 255 720 2,851 384 79 120 1,800 960 9,186 13,235 4,049 756
14 - 30 12 9 - 1,845 256 720 2,922 384 79 120 1,800 960 9,137 13,454 4,317 701
15 - 30 12 9 s 1,845 256 | 720 2,995 384 79 120 1,800 960 9,210 15,608 4,308 621
16 - 30 12 9 3,500 1,845 256 720 3,070 384 79 120 1,800 960 . 12,785 15,852 1,047 129
17 - 30 12 9 w 1,845 256 720 3,147 384 79 120 1,800 960 9,362 15,957 4,595 491
18 - 30 12 9 " 1,845 256 | 720 3,226 384 79 120 1,800, 960 9,441 14,081 4,640 451
19 - 30 12 9 120 1,845 256 720 3,307 384 79 120 1,800 960 9,642 14,506 4,664 377
20 - 30 12 9 - 1,845 256 720 3,390 384 79 120 1,800 960 9,605 14,430 4,825 339
211,250 252,673 21,414 12,641
N.P.V. 12,000 2,186 554 655 7,986 15,281 1,843 5,188 17,604 2,764 1,810 865 12,956 6,910 86,597 5% = ~ 322
at 15% |
$ of Total 13.86 2452 0.64 0,76 9,22  15.34 2,13 5,99 20.33 3.19 2,09 1,00 14,95 7.98 100 I.R.R. = 4,95%

Cost.,
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The cash flows on both high and average yield
assumptions are given in Tables B3 and B4. Under average
yields the internal rate of return is 1 percent (allowing a
$150 per month income to the operator), under high yields this
rises to 5 percent.

1:3 Sixty Acre Holding

The 60 acre holding was taken to investigate the
possibilities of holdings large enough to require a small four-
wheeled tractor (in the 20-25 h.p. range) but small enough to
be worked by one or two men.

The basic cropping pattern is similar to that for
the 15 acre holding reviewed earlier;-

Sorghum 40 acres, plant March-April, harvest
June=July.

Groundnuts 40 acres, plant September-October,
harvest February.

Tapioca 20 acres.

Tapioca phasing is as follows:-

Month Plant (acres) Harvest (acres)
January - 2.5
February - 2sT
March - 25
April 5 1.3
May 4 13
June - 9
July - 3
August 5 te3
September 6 1.3
October - -
November - -
December - -

Because of the use of a four-wheeled tractor with
three-point linkage and hydraulic 1ift a much wider range of
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uipment can be used. The following has been assumed:-
oq

Cost Annua' Cost/hour Annual Life

Item g Use Cost (years )
e —— 6
Tractor 6500 1340 1.50 20:) g :
Rotary Cultivator 1000 300 1.00 365 ,
Chisel Plough 1000 130 0.50
Ridger 300 130 0.20 26 10
Flanter 2000 80 1.50 120 10
Sprayer 1050 30 0.75 23 10
Groundnut lifter 1500 53 0.75 40 12
Tapioeca plough 500 40 0.50 20 1
Trailer 2000 400 0.50 200 10
15850 2804

Operations would be carried out as follows:-

Cultivation: 1 chisel plough - 1.3 hours/acre
1 rotovation - 3  hours/acre
Ridge = 1.3 hours/acre

Planting: sorghum and groundnuts 2 acres/hour. This would
be carried out by a planter which put the seed into the

top of the ridge and applied fertiliser. It would probably
be mounted on a toolbar, with drive off a wheel to

rogulate seeding rate. It could be adapted as a
fertiliser distributor by removing the seedboxes and it
has been assumed that top-dressing is done in this way .

Taploca planting has been assumed to be by hand at
6 man-days per acre, including set-cutting.
with the modified planter as above.

Hoed and pest control: tractor-mounted spray 6 acres

per hour., A Pro-emergence weedkill
been assumed to be applied aft¢
has been made for 3 sprayings of 8orghums and two of

groundnuts. Twelve dollars per acre has been allowed
for cost of chemicals,

Harvesting: (a) sorghum

has been made of $30 pe

Manuring

er such as Lasso has
er planting, Allowance

= direct combining,
T acre,

(b) groundnuts: mech

A charge
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adequately in the windrow, as the probability of rain
in February is low. Otherwise a lot of hard work and
possible use of tripods would be needed.

(c) tapioca: roots loosened in the ground by
special tines attached to the chisel plough frame. The
roots could then possibly be pulled out of the ground
fairly quickly. Haulage to pick-up point by tractor and
trailer. It has been assumed that labour could be cut
to 10 man-days per acre by these means.

Labour: hand labour and tractor hours per month are:-

Month Tractor Hours Hand Labour - hours
January 32 200
February 159 216
March 243 200
April 95 224
May 52 200
June 36 296
July 72 264
August 178 224
September 124 248
October 40 -
November - -
December - -

Jome of the surplus labour in the October-December
period could probably be used for hand weeding.

The operator of a holding of this type has been

assumed to have had some training and probably be equivalent
at least to a Junior Agricultural Assistant. Because of this
a monthly salary of $240 per month has been charged to him,
The additional worker has been charged at $120 per month.

It has also been assumed that yields on a farm
of this type would be equal to those obtained by the top
10 percent of smallholders on the 15 and 24 acre holdings,
and appropriate fertiliser applications have also been
assumed,

The accompanying table shows the costs and sales
for a 60 acre holding for the 20 year period. The internal
rate of return has been estimated at 10 percent an improvement
over that for the smaller holdings.
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TABLE B5, SIXTY ACRE HOLDING. COSTS, SALSS AND CASH FLOWS (%) g
e Cliiggnce Housing Roads Bgiég— Capibht;:!]?ing;grating Seed  Lime i\?;‘ziﬂ Sprays O?Ife'f'ril?lgrker Bafols 81:r gigm ' 20321122 E%:ziéﬁ gg::i g:;:i H,GoFs
1 30,000 7,000 1,200 1,800 15,850 2,800 1,760 1,800 5,436 960 2,880 1,440 72 3,300 50é 1,200 500 78,298 15,140 -63,158
2 - 105 30 27 - 2,800 1,760 1,800 5,436 960 2,880 1,440 72 198 soé’ 2,400 500° 20,708 20,140 - 568
3 - 105 30 27 - 2,800 1,760 1,800 5,572 960 2,880 1,440 72 198 soé 2,400 500 20,844 22,000 1,156
4 - 105 30 217 - 2,800 1,760 1,800 5,711 960 2,880 1,440 72 198 300 2,400 500 20,983 23,670 2,687
5 - 105 30 27 S 2,800 1,760 1,800 5,854 960 2,880 1,440 72 198 306. 2,400 500 21,126 25,340 4,214
6 = 105 30 27 1,000 2,800 1,760 1,800 6,000 960 2,880 1,440 72 198 300 2,400 500 22,272 26,852 4,580
7 > 105 30 27 6,500 2,800 1,760 1,800 6,150 960 2,880 1,440 72 198 300 2,400 500 27,922 29,670 1,748
8 - 105 30 27 - 2,800 1,760 1,800 6,304 960 2,880 1,440 72 198 300 2,400 500 21,576 31,810 10,234
9 - 105 30 27 = 2,800 1,760 1,800 6,462 960 2,880 1,440 72 198 300 2,400 500 21,734 23,771 12,037
10 - 105 30 27 & 2,800 1,760 1,800 6,624 960 2,880 1,440 72 198 300 R200 500  ?1,896 35,056 13,160
1 2 105 30 27 6,550 2,800 1,760 1,800 6,790 960 2,880 1,440 72 198 300 2,400 500 28,612 36,162 7,550
12 " 105 30 27 s 2,800 1,760 1,800 6,959 = 960 2,880 1,440 T2 198 300 R,400 500 22,%®31 37,017 14,786
13 & 105 30 27 9,500 2,800 1,760 1,800 7,133 960 2,880 1,440 72 198 300 2,400 500 31,905 38,024 6,119
14 - 105 30 27 - 2,800 1,760 1,800 7,311 960 2,880 1,440 72 198 300 2,400 500 22,585 38,828 16,245
15 - 105 30 27 - 2,800 1,760 1,800 7,494 960 2,880 1,440 72 198 300 2,300 500 22,766 39,408 16,642
16 & 105 30 27 1,000 2,800 1,760 1,800 7,681 960 2,880 1,440 72 198 300 2,400 500 23,953 40,085 16,132
17 = 105 30 27 - 2,800 1,760 1,800 7,873 960 2,880 1,440 72 198 300 2,400 500 23,145 40,513 17,368
18 - 105 30 27 - 2,800 1,760 1,800 8,070 960 2,880 1,440 72 198 300 2,400 500 23,342 40,942 17,600
19 " 105 30 27 - 2,800 1,760 1,800 8,272 960 2,880 1,410 72 198 300 2,400 500 23,544 41,619 18,075
20 _ 105 30 27 “ 2,800 1,700 1,800 8§,478 960 2,880 1,440 72 198 300 2,400 500 23,750 42,048 18,208
523,190 658,095 134,905
I%Pév. at 30,000 7,651 1,386 1,987 22,675 20,155 12,669 12,957 44,038 6,910 20,751 10,365 518 4,527 2,159 16,076 3,599 218,385 56 43,785
15

% of Total 13,74 3450 0,62 0,90 10,38 9,23 580 5,93 20,17 3416 9.49 Le75 0.25 2407 099 7436 1.65 100 10% - 1,046

Costs, I.R.R =9,90%

: o e PRATTT L L S e e
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1.4 1,000 Acre Units

1,000 acre, estate type units, have been evaluated
for three different stations. Two of these are based upon the
rotations suggested in section 3; the third is based upon
grains and legumes only.

1+4.1 Rotation I

Cropping pattern: Sorghum 666
Groundnuts 333
Sweet potatoes 3 g
Tapioca 3

Cropping schedule: Sorghum - Plant March-April:
harvest July-August
Groundnuts - (a) Plant March-
April; harvest
July-August
(b) Plant September-
October; harvest
January-February.
Sweet potatoes - Plant August-
September;
harvest January-
March
Tapioca - see below.

Month Tapioca planted Tapioca harvested
(acres) (acres)

January - 40
February - 40
March - 40
April 40 40
May 40 40
June 40 40
July 40 30
August 70 30
September 70 35
October 35 -
November - -

December - or
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Machinery requircments: these are set out below:

Item Mumber  Capital Life~Years
I Cost/Unit
90 hp. tractor 1 20,000 7
60 hp. tractor 6 12,000 7
Combine harvesteros 2 40,000 8
Chisel plough 1 1,200 5
Rotovator (100") 1 5,000 6
Ridger 1 5,000 4
Potato planter 1 2,000 6
Grain planter 2 4,000 8
Spraycer 2 1,050 6
Fortiliscer band

apreader 1 1,200 8
Groundnut lifter 2 1,500 6
Turner 2 2,000 T
Potato lifter 1 1,500 6
Trailers 4 2,000 10
Tapioca harvester 1 10,000 >
Slasher 1 2,000 4

It is assumed that operations will be carried out
as follows:

Cultivation: (1) chisel ploughing using 90 hp. tractor
and 120 inch plough. This could cover about 2.6 acres

per hour.

(2) Rotovate - 100" machine with 90 hp.
tractor should again be able to handle about 2.5 acres
per hour.

It is estimated +hat this large tractor with
these two implements would be sble to handle all primary
cultivations. ©Some night work might be necessary
particularly in August when some 290 hours of work are

estimated to be required. T+ might be useful to have
a smaller stand-by rotovator for work in this period.

Ridgipng: 211 crops are assumed to be ridged prior %o
planting using border discs, with a rate of work of
2 acres per hour. This operations 1is not required

for sweet potatoes where ridging is done simultaneously

with planting.
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Planting: (1) sorghum and groundnut using a combined seed
and fertiliser drill 2 acres/hour.
(2) Tapioca - by hand - 3 mandays/acre.
(3) Sweet potato - using potato planter,
2 row at 1 acre/hour.

Manuring: band spreader 3.6 acres/hour.

Spraying: mounted sprayer with 15 foot boom, 6 acres/hour.
Allowance has been made for three sprayings of sorghum
and groundnuts and one weed control spray on tapioca.

Harvesting: (1)
(2)

(3)

(4)

sorghum direct combine 1 acre/hour,
Groundnuts lift, dry in windrow,
probably turning twice, combino
from windrow, .75 acres per hour.
Sweet

potato: it will probably be necessary
to chemieally destroy haulm before
harvesting by mecans of a chemical spray.
An ordinary lifter will then be used to
shake the tubers frec of soil and leave
them on the surface where they can be
picked up by hands. The lifter would
require about 1.5 hours per acre, and
picking and hauling about 4 man days.
Tapioca: tops will be slashed off using
a rotary slasher except where they are
neceded for planting material. This will
require about 1 hour per acre. The roots
will then be lifted from the ground and
left on the surfacc by the tapioca
harvester, which has an assumed work
rate of 2 hours per acre. The roots
will be hauled off by 2 five man gang with

a tractor who could handle one acre in
about 3+ hours.
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Required tractor hours and available hours assuning

gen machines arc as follows :=

Tractor hours Hours available
Bxcluding Overtime hours
overtime

1065 980 85
1585 1225 360
1042 1225 -
854 735 19
703 735 &
451 980 =
906 980 -
1291 980 311
982 980 2
498 735 -
119 490 =
13 490 -

¢ These figures arc minimum requircments and should
zblbly be increased by 10 percent to allow for contingencies,
_Ij"lo p:::t::goi:: i;:ltc. In calculating tractor drivers' incomes
¢ has been added to basic pay.

.

I o
ortmm Cost/hour ($) Hours/Year Cost/Year (%)
Tractor - zg 1}1.1}. %.50 1301 4,554
e Do 3.00 8208
e 24,624
12f harvesters 15.00 1100 16,500
Chise tplougha 0.50 610 ’350
or
ol Z.gg 670 2,010
Potato planter 1:50 g;g oy
?:"mzlantor 2.00 770 1 233
Fertiliser spreador 0.67 ;f)g 44
t lifter 1.12 510 201
MI "::“mer 1.20 660 I
lifter 1.12 s
; 2 harvestor 6.00 AN
Slagher S o f;? 2,640
Total Inplements ! "“;Izg
12,340

e
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Labour requirements: a considerable quantity of hand
labour is required for the tapioca and sweet potato
plantings and harvests. The monthly total requirements

are :=-
Month Hand labour required (man-days)
January 598
February 620
March 620
April 200
May 200
June 200
July 220
August 230
September 230
October 156
November 35
December 35

The extent of the labour peak during the sweet
potato harvesting period is clear from the above table.
A regular gang of 12 men could handle requirements in
all months except January to March, but casual labour
would be required at that time. In all 1,300 man-days
of casual labour has been allowed for.

1 Manager at 1,500/month
1 Mechanic at 240/month
1 clerk storekeeper 160/month
2 tractor driver mandors at 175/month
7 tractor drivers at 160/month + 10% overtime
12 general men at 120/month + 10% overtime
1300 man-days casual at 3,50/day
Total regular labour force is 24 i.e. 1 man per 41.6
acres.

Labour force:

Table B6 shows the costs and sales for this enterprise
over the 20 year period and the resulting cash flows. The
internal rate of return has been estimated at 15 percent.

1.4.2 Rotation II

This rotation has no tapioca and has the following
cropping pattern:
Sorghum 660 acres
Groundnuts 660 acres
Sweet potatoes 660 acres
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The cropping schedule is similar to that in
rotation I:-
Sorghum - plant April-May - harvest August-September
Groundnuts (a) plant March-April - harvest July.
(b) plant September-October - harvest

February

Sweet potato = plant August-October - harvest
January-March.

Operations are assumed to be carried out in the
same way as for rotation

I. The following machincry would be required:-

Item Number Capital Cost/unit (8) Life (Years)

Tractors - 90 h.p. 1 20,000 6

60 h.p. 17 12,000 9
Chisel Plough 1 1,200 4
Rotovator - 100" 1 5,000 5

60" 1 3,200 10

Ridger 1 5,000 4
Potato planter 2 2,000 6
Grain planter 2 4,000 12
Sprayer 2 1,050 5
Fertiliser spreader 1 1,200 5
Groundnut lifter 2 1,500 6
Swath turner 2 2,000 ) ;
Potato lifter 2 1,500 8
Trailers 7 2,000 10
Combine harvester 3 40,000 8
Monthly tractor hours required are as follows:-
NMonth Hours reaquired Hours available Overtime
January 606 1120 -
February 1986 1400 586
March 1082 1400 =
April 690 840 -
May 594 840 "
June 249 1120 !
July 976 1120 -
August 1018 1120 -
September 1213 1120 93
October 449 840 -
November 110 560 w

December - 560 -



TABLE B8, THOUSAUD ACR& FARM, ROTATION 1, - COSTS, SALES AND CASH FLOWS (§)

wexild

F.
TS () pprance Housing Rosds " Butlainga Vehicles Captta Opordiing Capggmaginggerating Gapﬁﬁemg;:iating ol S0 lm Fortiliser Sprays
1 500,000 72,000 17,000 5,000 73,000 10,000 80,000 13,920 40,000 6,300 34,000 5,446 2,;500 25,660 30,000 70,223 12,000
2 - 1,080 425 75 2,000 - 12,000 29,177 40,000 16,500 21,000 12,340 2,300 29,970 30,000 88,515 18,000
3 ~ 1,080 425 75 2,000 - - 29,177 - 16,500 - 12,340 2,000 R9,970 30,000 90,285 16,000
4 - 1,080 425 75 2,000 - - 29,177 - 16,500 - 12,340 2,000 29,970 30,000 92,091 16,000
5 - 1,080 425 75 2,000 - - 29,177 - 16,500 7,000 12,340 2,000 29,870 30,000 93,933 16,000
8 - 1,080 425 75 2,000 - - 29,127 - 16,500 11,200 12,340 2,600 29,970 30,000 95,811 16,000
7 - 1,080 425 75 2,000 - ~ 29,107 - 16,500 11,050 12,340 2,?30 29,970 30,000 97,727 16,000
8 - 1,080 125 75 2,000 - 80,000 29,177 - 16,500 2,000 12,340 z,boo 29,970 30,000 99,681 16,000
9 - 1,080 425 75 2,000 - 12,000 29,17 40,000 16,500 18,200 12,340 o,coo 29,970 30,000 101,675 16,000
10 - 1,080 425 75 2,000 - - 29,177 40,000 16,500 - 12,340 2,boo 29,970 30,000 103,708 16,000
11 - 1,080 425 75 2,000 10,000 - 29,197 - 16,500 15,200 12,340 2,000 29,970 30,000 105,782 16,000
12 - 1,080 425 75 2,000 - - 29,177 - 18,500 4,000 12,340 2,boo 29,970 50,000 107,898 16,000
13 - 1,080 425 75 2,000 - - 29,177 - 16,500 19,100 12,340 2,000 29,970 30,000 110,056 16,000
14 - 1,080 425 75 2,000 - - 29,177 - 16,500 3,000 12,340 2,600 29,970 30,000 112,257 16,000
15 - 1,080 425 75 2,000 - 80,000 29,177 - 16,500 2,000 12,340 2,000 29,970 30,000 114,502 16,000
16 - 1,080 425 75 2,000 “ 12,000 29,177 - 18,500 15,200 12,340 2,000 29,970 30,000 116,792 16,000
17 - 1,080 425 75 2,000 - - 29,177 40,000 16,500 12,200 12,340 2,000 29,970 30,000 119,128 16,000
18 - 1,080 125 75 2,000 - - 29,177 40,000 16,500 - 12,340 2,000 29,970 30,000 121,511 16,000
19 - 1,080 425 75 2,000 - - 29,177 - 16,500 12,100 12,340 2,000 29,970 30,000 123,941 16,000
20 - 1,080 425 75 2,000 - - 29,177 - 16,500 5,000 12,340 2,000 29,970 30,000 126,420 16,000
N.P%v. at 500,000 78,695 19,634 5,465 85,599 12,472 137,209 194,786 107,224 108,571 86,386 81,952 14,399 211,420 215,946 681,401 111,171
15
% of Total 15.14 2,38 0,59 0417 2,59 0.38 t15 5,90 3,25 3.29 2462 2,48 0.44 6,40 6454 20,63 3435

Cost




contd, Table B6

|
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lanagers Clerks & Igzl];?;iiz ;:gcgifels)rivcrs lendorg Ueneral Oasual  E.P.F, 'Esggz;r& ? gl;rilgn Expoo%gzea gg:::; g:ﬁii‘ HC4%s g'gh g.gs:i._ %ﬁﬁg' J
g
18,000 » 4,800 9,800 2,100 3,960 - 1,923 7,000 55,000 10,000 1,108,932 68,64# ~1,040,292 -1,040,292 -890,292
18,000 4,800 14,784 L2245 17,260 4,550 2,054 7,000 3,300 10,000 387,954 386,430 ~ 1,524 - 1,325 - 1,219
18,000 1,800 14,784 ezt 17,260 4,550 2,954 7,000 3,300 10,000 316,724 421,274 104,554 79,053 66,915
18,000 4,800 14,784 1,224 17,260 4,550 2,954 7,000 3,300 10,000 318,530 417,495 128,966 84,795 66,031
18,000 1,800 11,784 4,224 17,260 4,550 2,954 7,000 3,300 10,000 327,372 476,074 148,702 85,028 60,908
18,000 4,800 14,784 4224 17,260 4,550 2,954 7,000 3,300 10,000 333,350 508,49# 175,047 87,033 57,3653
18,000 4,800 14,784 4,226 17,260 4,550 2,954 7,000 5,300 10,000 335,216 54;,175 208,954 90,331 54,767
18,000 24,800 14,784 5224 17,260 4,550 2,954 7,000 3,300 10,000 408,120 554,53£ 156,411 58,795 32,799
18,000 4,800 14,784 1,224 17,2 4,550  2,95% 7,000 3,300 10,000 398,314 584,06% 185,753 60,723 31,169
18,000 1,800 14,784 5224 17,260 4,550 2,954 7,000 3,300 10,000 370,147 597,566} 227,219 64,598 30,493
18,000 4,800 14,784 $R2% 17,260 4,550 2,954 7,000 3,300 10,000 357,421 610,665/ 253,244 62,602 27,198
18,000 4,800 14,784 1,224 17,260 4,550 2,95 7,000 3,300 10,000 338,537 62?,429% 289,092 62,126 24,833
18,000 %5800 1,784 5224 17,260 4,550 2,954 7,000 3,300 10,000 355,505 631,491 278,89 52,126 19,160
18,000 1,800 14,78 1,224 17,260 1,550 2,954 7,000 3,300 10,000 5i1,696 611,388 299,692 48,700 16,483
18,000 4,800 14,784 4,224 17,260 4,550 2,954 7,000 3,300 10,000 422,941 652,162 229,221 32,389 10,086
18,000 4,800 14,784 1,224 17,260 4,550 2,954 7,000 3,300 10,000 368,451 ssa,alzi 290,381 35,688 10,221
18,000 1,800 14,784 4,24 17,260 4,550 2,954 7,000 3,300 10,000 397,767 665,461 267,694 28,616 7,552
18,000 4,800 14,784 1,224 37,260 4,550 2,954 7,000 3,300 10,000 387,950 676,236 288,286 26,782 8,486
18,000 4,800 14,782 Ly22E 17,260 4,550 2,951 7,000 3,300 10,000 362,480 682,885 356,405 28,789 6,415
18,000 4,800 14,784 221 17,260 2,550 2,954 7,000 3,300 10,000 355,859 689,535; 333,676 23,457 4,805
7,957,256 11)37,613 | 3,180,377 - 1,179 -357,857
-129,568 31,552 101,23 43,281 110,841 28,202 20,233 50,387 75,456 71,982 _T
3492 1,05 3406 0.86 5. 86 0485 0.6 1.53 2,28 2,18 3,302,914 | 471,558

I.R.R, = 15%




Xxxxiv

h This indicates the severe peaking problem associated
4 this rotation during groundnut and sweet potato harvesting
February. It might be possible to push some of this into
py and March, but this will depend upon climatic conditions.

t machinery costs are:-

Iten Cost/hour ($) Hours /Year Cost/Year ($)
‘fractor 90 h.p. 3.50 1650 5,775
60 h.p. 3.00 7261 21,783
Combines 15.00 1510 22,650
Chisel plough 0.50 741 370
Rotovator 100" 3.00 700 2,100
) 60" 1.91 250 477
Ridger 2.40 664 1,594
Fotato planter 1.50 665 1,000
frafn planter 2,00 470 940
Wt 0.71 748 5%1
Mﬂhor spreader 0.67 462 310
roundnut 1ifter 1.12 530 594
$wath turnor 1.20 660 792
Botato 1iftor 1.12 500 560
Tratlers 0.60 4000 2,400
m Implements 11,668
Because of the absence of tapioca, the basic labour
:":::92‘:21 ;fbthis scheme are lower and it is estimated that

¢ handled by a basic complement of 18 men.

4 1 Manager
1 Mechanic

1 Clerk/storekeeper
2 Mandor tractor-drivers
8 Tractor drivers

5 General hands

1 In addition, however
» about 2,600 man-days of
Al labour would be : il

B & e g required to cope with the sweet potato
¢ Januar
:’;:’."',liuduala. V %o Narch period, or a gang of about

periods, i.e, January-April, July-October, some of
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damage the crop, e.g. when sorghum is beyond about 5 weeks old.

Table B7 shows tho costs and sales for the 20 year
period as before. The internal rate of return here is
19 percent.

1.4.3 Rotation without root crops

This scheme is perhaps slightly more ambitious than
the other two. All these schemes contain elements of uncertainty,
this perhaps more so than the others, since it is entirely based
upon grain and legume crops. The eropping pattern is:-

Sorghum 1,000 acres
Maize 400 acres
Joya beans 850 acres

The total area cultivated per year is 2,250 acres,
i.e. 250 acres actually carry three crops per year. This is
done by planting soya beans in the last half of March,
harvesting in late June, planting immediately with another
90 day soya bean and harvesting that crop at the end of
September for immediate replanting with sorghum or maize.
Whether this would be possible in practice is as yet an unknown.

Operations are carried out as for the other large-
scale schemes. It is assumed that all crops are combined
directly and the residues chopped and ploughed back into the
80il. The following complement of machinery is assumed:-

Item Number Cost/unit (8) Life (years)

Tractor 90 h.p. 1 20,000 10
60 h.p. b 12,000 6

Combine harvesters 3 40,000 8
Chisel plough 1 1,200 6
Rotovator 100" 1 5,000 4
60" 1 3,500 T

Ridger 2 5,000 i
Planter 2 4,000 12
Sprayer 2 1,050 5
Fertiliser spreader 2 1,200 8
Trailers 3 2,000 12
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TABLE B7, TIOUSAND ACRE FARl, ROTATION II, - COSTS, SAL&S AND CASH FLOWS (%)

Tour o Housing Foads Ad%‘i?idm?:"h' Tt Capigicmggenung Capiiaogbmo:verating Cam&?%m Soed  lse Tertillser Sprays.
1 500,000 50,000 17,000 5,000 73,000 10,000 80,000 13,393 80,000 8,100 59,200 6,090 20,614 10,000
2 - 900 425 75 2,000 - 21,000 27,558 40,000 22,850 11,500 11,668 101,791 18,000
3 - 900 125 75 2,000 - - 27,558 B 22,650 - 11,6868 108,827 18,000
4 - 900 425 75 2,000 - - 27,558 - 22,650 - 11,668 105,908 18,000
5 - 300 %25 75 2,000 - - 27,558 - 22,850 6,200 11,688 108,021 18,000
6 - 900 425 75 2,000 - - 27,558 - 22,850 8,300 11,568 110,181 18,000
7 - 900 225 75 2,000 - 20,000 27,558 - 22,850 5,500 11,688 112,38. 18,000
8 - 900 425 75 2,000 - - 27,558 - 22,650 3,500 11,668 114,632 18,000
9 - 900 425 75 2,000 - - 27,558 80,000 22,650 8,200 11,668 116,925 16,000
10 - 900 425 75 2,000 - 60,000 27,558 30,000 22,850 3,000 11,668 119,284 16,000
u - 900 425 75 2,000 10,000 24,000 27,558 - 22,650 17,500 11,668 121,849 18,000
12 - 900 425 75 2,000 - - 27,558 - 22,850 8,000 11,668 124,082 16,000
13 - 900 425 75 2,000 - 20,000 27,558 - 22,650 19,700 31,868 126,564 16,000
1 - 900 425 75 2,000 - - 27,558 - 22,650 1,500 11,868 129,095 18,000
15 - 900 425 75 2,000 - - 27,558 - 22,650 2,000 11,668 151,677 16,000
18 - 900 425 75 2,000 - - 27,558 - 22,650 10,300 11,688 154,311 18,000
17 - 900 425 75 2,000 - - 27,558 80,000 22,850 6,200 11,668 136,997 18,000
18 - 900 25 75 2,000 - - 27,58 0,000 22,650 5,000 11,668 it 16,000
19 " 900 425 75 2,000 = 80,000 27,538 . 22,650 5,500 11,868 4,00 . 18,000
20 - 900 125 75 2,000 - 2:,000 27,558 - 22,550 1,500 11,688 145,383 18,000

LRV, at 500,000 65,578 19,634 5,465 85,396 12,472 144,306 184,205 164,576 116,489 79,720 78,411 725,88 109,11

15%

® of Total 11,43 1,89 0,57 0.18 2,46 0¢36 4,17 5.31 4,75 3.28 2.30 2.2
Cost.,
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Monthly tractor rcquircments arc as follows:-

_ *m Hours required Hours available Overtime
January 200 840 =
February 905 1,050 -
March 464 1,050 -

April 729 630 99
May 425 630 -
June 434 840 -
July 402 840 =
Auguat 359 840 -
September 1,169 840 329
October 914 630 284
November 447 420 27
December 86 420 -

Again therc is a major peaking problem, this time
the major pressure is in September and October. This is partly
aggravated by having to harvest the additional 250 acres of
soyabeans.

Because of the absence of root crops requiring a
lot of hand work the labour force required for this operation
is small, amounting to only 14 men:

Manager

Mechanic
Clerk/storekeeper
Tractor drivers
General

B om) = - -

In phasing this project it has been assumed that
500 acres will be available for planting in March of year 1
and the balance by September. Year 2, therefore, becomes a
full crop year.

Table B8 shows the costs and sales for the 20 year
planning period. The internal rate of return has been

estimated as 24 percent.
In order to check the validity of the cropping

patterns used a linear programming excrcise was carried

out using maize, gorghum, groundnuts, aweet potatoes and
soybeans 28 possible crops. T.and, labour and three types of
machinery - cultivation and harvesting capacity and other

were used as constraints. Allowance was also made for

needs,
imise ground cover during

planting and harvesting crops to max
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TABLE Bg, THOUSAUD ACRE AR, ROPATION III. - CCSTS, SALLS AD CASH FLOWS (%)

Tear Gli?ﬁnce Housing  Roads Mmzilﬁiﬁgh. Vehicles Capizjicmé;c'rating Capiic;?bmg;erating Gapﬁﬁmeg:zmting 3 line Fertiliser Sprays
i 375,000 52,000 12,600 5,000 73,000 10,000 53,000 9,500 10,000 3,750 36,200 5,997 22,500 65,893 12,000
2 125,000 780 4,200 75 2,000 - 12,000 21,125 80,000 25,800 3,050 8,540 30,000 138,725 27,000
E - ¥680 25 75 2,000 - - 21,125 - 25,800 « 8,510 30,000 11,500 27,000
4 - 780 125 75 2,000 = & 21,125 - 25,800 - 8,540 30,000 144,330 27,000
5 - 780 425 75 2,000 - - 21,125 - 25,800 5,000 8,540 50,000 147,186 27,000
; - 780 425 75 2,000 - - 21,125 % 25,800 i 8,540 30,000 150,130 27,000
7 - 780 225 75 2,000 ” 20,000 21,125 - 25,800 2,100 8,540 30,000 153,153 27,000
8 - 780 425 75 2,000 > & 21,125 & 25,800 2,250 8,540 30,000 156,196 27,000
9 - 780 25 75 2,000 ” - 21,125 20,000 25,800 13,500 8,640 30,000 159,320 27,000
10 - 780 425 75 2,000 - - 21,125 80,000 25,800 7,400 8,540 30,000 162,506 27,000
1 - 780 425 75 2,000 10,000 28,000 21,125 - 25,800 2,100 8,510 30,000 165,756 27,000
12 - 780 425 75 2,000 - 12,000 21,125 = 25,800 1,050 8,540 30,000 169,071 27,000
13 * 780 425 75 2,000 - 20,000 21,125 = 25,800 11,200 8,540 30,000 172,252 R7,000
1. - 730 25 75 2,000 - - 21,125 - 25,800 2,000 8,50 30,000 175,901 27,000
15 - 780 125 75 2,000 - - 21,125 - 25,800 15,500 8,540 30,000 179,119 27,000
16 - 780 425 75 2,000 - = 21,125 - 25,800 2,100 8,510 30,000 183,007 27,000
17 - 730 425 75 2,000 - - 21,125 40,000 25,800 8,450 8,540 50,000 186,667 27,000
18 - 780 425 75 2,000 - - 21,125 80,000 R5,800 - 8,540 30,000 190,400 27,000
19 - 780 125 75 2,000 - 20,000 21,125 - 25,800 1,200 8,540 30,000 194,208 27,000
20 . 7680 425 75 2,000 - . 21,125 - 25,800 £ 8,540 (& 30,000 198,092 27,000
l;’;‘ at 83,700 56,835 18,514 5,65 05,396 12,472 106,800 1£0,%37 157,096 165,664 56,311 56,930 ;‘::14,596 103,552 208,446 1,024,642 179,351
%
B of Total 14.2% 1,67 045% 0.16 2.51 037 3014 Ged5 5,32 1,82 1.86 1.88 ' 0,42 8.05 6413 30,15 5428

Cost. ;
¢
!




Contd. Table B8

lanager Cler’.nsszlijiﬁsnics Tractor Drivers General. :{rg;;;m Eggzzges L‘?;Fzg;r& el gg::i gﬁi’;
18,000 1,800 7,680 " 535,000 10,000 7,000 1,524 902,044 166,000
18,000 25800 15,128 6,336 3,300 10,000 7,000 2,263 565,922 69,600
18,000 2,800 16,128 6,336 3,300 10,000 7,000 2,263 342,872 507,450
18,000 1,800 16,128 6,358 5,500 10,000 7,000 2,283 545,702 532,760
18,000 %,800 15,128 6,335 5,300 10,000 7,000 2,265 353,558 570,530
18,000 £,800 16,128 3,556 5,300 10,000 7,000 2,263 351,502 817,900
18,000 4,800 16,128 8,536 5,300 10,000 7,000 2,267 375,505 855,970
18,000 1,800 18,126 6,335 3,500 10,000 7,000 2,263 339,818 88,700
18,000 2,800 16,128 6,536 3,500 10,000 7,000 2,263 414,102 711,580
18,000 25800 16,128 6,336 3,300 10,000 7,000 2,263 =01,278 731,080
18,000 1,800 16,128 8,536 3,300 10,000 7,000 2,263 427,228 718,540
18,000 1,800 15,128 5,336 5,300 10,000 7,000 R4R65 383,492 787,190
18,000 4,800 16,128 5,338 3,300 10,000 7,000 2,263 105,024 777,420
18,000 1,800 16,128 5,538 3,300 10,000 7,000 Z,283 570,273 786,690
18,000 4,800 16,128 8,306 3,300 10,000 7,000 2,283 39,291 795,920
18,000 4,800 16,128 5,338 3,500 10,000 7,000 2,263 386,479 805,190
18,000 2,800 16,128 5,336 3,300 10,000 7,000 2,263 136,489 813,570
18,000 14800 15,128 6,336 5,300 10,000 7,000 24263 471,772 825,800
18,000 1,800 16,128 6,336 5,300 10,000 7,000 2,263 418,780 853,070
18,000 =,800 16,128 5,558 3,300 10,000 7,000 2,263 399,461 842,300
8,551,786 13,642,300 5,080,414
129,563 34,551 107,645 30,272 75,i5& 71,982 50,387 15,551 3,398,477 20/ 235,074
3481 1,02 3417 1,16 Re22 RelR 1.48 0.%8 100 25% - 25,049 :'
LR = 24,50 % ,




Xxxix

cxpected periods of heaviest rain. This was done by attaching
penalties to planting in less desirable periods. The resulting
cropping pattern was as follows :=

Sorghum 364 acres

Groundnuts 65% acres

Sweet Potatoes 491 acres

Soya Boans 448 acres
Totl 1956

Details of the matrix used and the results obtained
are available in the Annual Crops working file.

Beeause of the uncertainties involved and the nced
for further rescarch on the agronomic problems associated with
these crops, it was felt that further work of this type on
potential cropping pattorns was not justified a2t this time.

1.5 General Comments

The enterpriscs discussed obviously do not cxhaust
the possibilities but illustrate the types of short-term cropping
schemes which might be possible and indicate their relative
rates of return. Enterprises of this type will not neccessarily
stand on their own but will perhaps be combined either with a
Perennial crop such 2s rubber and oil palm or with livestock
enterprises, Further work will have to be done on phasing of
short-term cropping with percnnial crops and on livestock
combinations. A number of general points may, however, be made:-

1.5.1 Training

Short-term crops (except padi) are not grown on
any large scale in Malaysia. Thus there is no fund of
knowledge about their production. Some training will thus
almost certainly be neccssary for those who have to make
decisions about thecse new crops.

Por smallholding: the 24 acrc holding discussed sobove
would require full-time effort by its operator, plus
some help from his family. It is clear that care
would have to be taken in utilising time at peak

periods otherwisc the rather tight schedule would not
The importance of obtaining high yiclds

be achieved.
is seen in the differcnce in the rate of return between

the average and high yicld cxamples. This requires
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considerable attention to detail and knowledge of the
crops being grown. A training period of at least a year,
i.e. taking future operators through a year's operations
on a holding of thig type, with some fairly elementary
theoretical background e.g. on crop growth, pests and
diseases, use and maintenance of machinery and simple
accounts, would be required.

For medium farms: the operator of a 60 acre, 2 man
holding would require a background at least as strong as
the smallholder. While a2 three-year course such as that
given by the School of Agriculture might be useful a more
practically oriented training of a year or two as above
would perhaps be preferable. It may also be desirable

to require some specified academic level of attainment,
e.g. form I1I, for those entering this type of scheme.

Small and medium farms of these types would also
require fairly close extension supervision in the early
stages, possibly 1 man per 1,000 acres or 25 operators,
whichever is the greater, in order to spot disease or
other husbandry problems.

For large farms: in the schemes analysed 1 manager was
allocated per 1,000 acres. The actual management
structure will obviously vary. A more likely organization
is 4-5,000 acres of short-term crops, perhaps within a
larger scheme. This division would have a manager with
one assistant per 1,000 acres or SO. This manager would

probably have to be an expatriate with experience in crops
The assistants could be

such as sorghum, soya beans ete.
local diploma or degree holders (Serdang or M.I.T.),

who could subsequently progress to management positions
through experience and jin-service training in management.

Mechanics would, of course, have to have adeguate
training before being employed on the scheme. Tractor-
drivers could perhaps receive instruction for 2-4 weeks
on use of machines and simple maintenance. Specific
instructions would also have to be given on the use of
individual items of machinery at the appropriate time
e.g. planting and harvesting equipment.
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The initial analyses presented in this paper

that short-term croppings could be fairly profitable

8 pt financinl bnuois., However, because of the high

:fgf fixed costs, land development and machinery profitability
ds greatly on the level of yield obtained. As the

lholder examples indicated low yields rapidly reduce the

of return to sub-economic levels.
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S5 APPENDIX C

TAPIOCA ENTERPRICE EVALUATIONS

1 INTRODUCTION

' In Appendix B various mixed cropping enterprises
were evaluated., The three smallholdings and one of the three
large farms included tapioca in the rotation. Because of its
long period in the ground tapioca is not an easy crop to fit
4nto a farm rotation., It is widely grown in kampongs in
Malayeia and in many other tropical countries as a monocrop,
and it is commonly grown year after year on the same piece of
land, without receiving any manure, until progressively
declining yields reach the level which the grower regards as

uneconomic. The exhausted land then returns to a weed fallow.

In recent years there has been a marked interest
in the possibility of large scale production of taploca for
starch and as a carbohydrate animal feedstuff. The crop has
received attention of several Federal Agencies e.g. FLDA,
MARA and State governments e.g. Johor, Pahang and Negri
Sembilan. It seemed, therefore, desirable to examine the
market for tapioca in some detail and to evaluate a few possible
monocultural tapioca production enterprises.

2 MARKET

2.1 Present Domestic Demand

Tapioca is in demand for the following purposes:=

(1) As fresh roots, for direct human or stock
consumption

(2) As dried roots for animal feed. The dried roots
may be fed a8 chips, pellets or meal.

(3) Ae tapioca starch in the form of flour, flake
and pearls. These are used (a) for human
consumption either directly or in prepared foods
(v) for jndustrial purposes, mainly as adhesives,

but also for laundry work.

2.1.1 Fresh roots

It is difficult to get an accurate picture of the

present production of tapioca in Malaysia. First because

a large amount of tapioca is cultivated illegally which
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probably means that statistics of acreage are not very reliable
and secondly because the statistics of acreage do not distinguish
between sweet tapioca grown for human consumption and the bitter
variety used for animal feed and starch products. Wahby and
Eriksen (1969) quote the following estimate of acreage of

tapioca (Table C1).

TABLE C1 ESTIMATED ACREAGE OF TAPIOCA IN WEST MALAYSIA

Sole Crop Mixed Crop Sole Crop Equivalent
Year Total DPerak % Total Perak % Total Perak %
W.M. of W.M. of V.M. of

acre acre Total acre acre Total acre acre Total

1961 22,570 10,130 45.6 17,714 1,790 10.1 31,427 11,025 35.1
1962 37,563 24,718 65.8 18,072 1,740 9.6 46,599 25,588 54.9
1963 47,078 32,845 69.8 17,625 4,580 26.0 %,89 35,135 62.9
1964 35,245 25,740 73.0 20,563 4,070 19.8 45,527 27,775 61.0
1965 30,592 20,880 68.3% 19,528 5,850 30.0 40,356 23805 59.0
1966 26,432 18,770 71.0 19,576 6,335 32.4 36,220 21,938 60.6
1967 34,567 22,665 65.6 20,434 6,122 30.0 44,184 25,726 57.4
1968 26,502 19,352 73.0 31,124 10,860 34.9 42,064 24,782 58.9

Source: Ministry of Agriculture and Cooperatives,
Statistical Digests, 1967, 1969.

The same authors quote the FAO Production Year Book as follows

for 1968:-
Acres Production gtons)
49421 314975

This is an average yield of 6-4 tons per acre.

The Department of Statistics carried out a Household
Budget Survey in 1957/58, which indicated an average monthly
consumption per family of between 1 and 2 katis of starchy root
crops. The proportion of this made up by tapioca is not known,
but assuming it to be 50 percent and assuming the average family
to contain 6 persons, the total consumption would amount %o
10,000 tons per annum. It probably lies between 10,000 tons
and 20,000 tons. There are no records of the quantities of
fresh roots fed direct to livestock, but an estimate may be
obtained by assessing all the other uses and deducting the
figure from estimated total production.

201.2 Tapioca Stareh.
According to Wahby and Eriksen (1969) 43,000 tons

of starch were produced in 1968. Overall recovery rate was
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said to be 18.9 percent of the quantity processed. Thus some
227,500 tons of fresh roots were used for starch production.
pxports of flour, flakes and pearl in 1968 amounted 1O 18,234
fons or 42.4 percent of the production, leaving domestic
consumption at 24,766 tons. OfF this, %600 tons were used to
make monosodium glutamate and 3,240 tons went for glucose.

Some 8,800 tons were used by biscuit, bakery and noodle
manufacturers. The remainder (9000 tons) went %O various
domestic outlets, such as provision shops selling directly to
consumers; the paper and textile industries: the laundry industry:
and finally to the feed millers, whose purchases are estimated
to be anything up to 4000 tons (section % . 1 I

2.1.3 Tapioca chips

Virtually all the chip factories are in Perak State.
In 1968 production of chips by 27 out of the 31 factories in
Perak amounted to 18,000 tons. Overall recovery rate was
41 percent of the quantity sliced. Thus purchases of fresh
roots by these factories in 1968 was just over 45,000 tons.

About one third of the chips (6000 tons) were sold
to feed mills. Total purchases of tapioca products by feed
:aiiez:e:;ngwgii' is reported by the Department of Statistics to
g Jc094 tons. Thus purchases of tapioca flour may have
e some_ 400C.} tons. DMoreover it is not clear whether

may not include tapioca waste, which is a by-
Product from the starch factories.

2.1.4 Tapioca waste

i comizzzz cs;ssava roots contain about 3% pexrcent of dry
L i’o starch (18.9 percent) and waste (14 percent).
S D.c;tories' throughput of 227,500 tons in 1968
i ced 32,000 of dry metter waste. This is

e with the reported production of 78,000 tons of wet

Waste
i wa::ld by the factories in 1968; it would mean that the
€ contained about 60 percent water.

Commercial dried tapioca waste contains some

15 percent
moisture. Some 11,500 tons were imported from

Thailand in
1968, equivalent to 9,800 tons of dry matter waste
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1.5 Domestic uses 1968

The diagram below summarises the apparent disposal
1968 crop.

Total Production 315,000 tons fresh roots

Jtarch Chip Direct Direct
factories factories human livestock
227,500 tons 45,000 tons congsumption consumption
frech roots fresh roots 15,000 tons 27,500 tons

fresh roots

fresh roots

chips
18,000 tons

.

starch
18,000
tons

consumption by livestock was of the

2.2
2.2.1

carbohydrate feedstuffs was pro jected

compound per annum from 371,000 tons d
1,465,000 tons in 1990.

the ration to have risen
consumption
about 20 percent of the ration.
competitive there seems to be no re
not continue to supply 20 perce
feedstuff supply.

l

starch wvet waste
domestic 78,000
consumption tons
25,000 tons

From this it would appear that the 1968 domestic
following order:-—

27,500 tons fresh roots = '9,000 tons dry matter
78,000 tons local wet waste = 32,000 tons dry matter
11,500 tons imported waste = 9,800 tons dry matter
18,000 tons chips - 16,900 tons dry matter
4,000 tons tapioca starech = 3,600 tons dAry matter

71,300 tons dry matter

. et

Domestic consumption for human use was:

15,000 tons of fresh roots
25,000 tons of starch

Future Domestic Demand

- —

For animal feedstuffs
In section 5.,2.3 of this report the demand for
to rise at 7.2 percent

ry matter in 1970 to
tapioca proportion of
then

rssuming the
2t the same rate since 1968,

in 1970 would have been 82,000 tons, that is
provided that the price is
ason why tapioca should
nt of the future carbohydrate

On this agsumption future demand could
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be as follows in terms of dry matter (tons):-

1970 1975 1980 1985 1990
82,000 104,000 152,000 213,000 293,000

2.2.2 For human use

It is not expected that fresh root consumption will
alter appreciably. However the domestic demand prospects for
starch appear to be good. These prospects depend first upon
the change in demand for the products incorporating tapioca
and secondly upon the relative movement of the price of
tapioca and substitute products. In virtually all its uses
tapioca is easily substitutable by other products - in
feed-stuffs by maize and other grains, and in monosodium
glutamate, glucose and alcohol by molasses. At present the
price of molasses is high relative to the price of tapioca;
as a result the monosodium glutamate factory is expected to
require 6600 tons of tapioca starch in 1970 and 10,000 tons
per annum from 1972 compared with 3,600 tons in 1968. On the
other hand Wahby and Eriksen (1969) do not consider that
glucose production is likely to expand unless new industrial
uses are created in which glucose can be substituted for sucrose.

It seems reasonable to assume the demand for tapioca
for biscuits, noodles and baking will increase in line with
population growth, say 3 percent per annum. This would raise
demand for these purposes as follows:

1968 8800 tons

1970 9336 tons

1975 10820 tons

1980 12540 tonms

1985 14534 tons

1990 16845 tons

Similarly direct sales to consumers from provision
shops may rise in the same way. These requirements are at
present about half of those just quoted. Thus future demand

for these would be

1968 4400 tons
1970 4668 tons
1975 5410 tons
1980 6270 tons
1985 7267 tons
1990 8422 tons
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Thus domestic demand for human use is projected
to be as follows:-

Starch Fresh roots

L tons
1970 23844 15000
1975 29470 15000
1980 32050 15000
1985 35041 15000
1990 38507 15000

2.2.3 Total future demand and new acreage requirements

In terms of fresh tapioca roots the demands
projected in sections 2,2.1 and 2.2.2 total as follows (tons):

For stock For human Total
consumption
1970 246,000 135,000 381,000
1975 312,000 162,000 474,000
1980 456,000 175,000 631,000
1985 639,000 190,000 829,000
1990 879,000 208,000 1,087,000

The existing area of 49,000 acres produces 315,000
tons; with a normally active extension service it should be
possible by 1990 to raise the existing average yield from
6.4 tons per acre to 10 tons per acre. This 49,000 acres

could produce as follows:=-

From 1,500 acres 15,000 tons of fresh roots
From 20,000 acres 38,000 tons of starech and
28,000 tons (dry matter) of
waste
From 27,500 acres 102,000 tons (dry matter) of
chips

The balance required for stock feed from new commercially
oriented tapioca farms would then be 163,000 tons of dry
matter, equivalent to 489,000 tons of fresh roots.

In Appendix B yields of tapioca were projected

to rise over 20 years from 12 to 17% tons per acre and from
10 to 16 tons per acre on commercial large farms and small-
holdings respectively. Taking the overall yield in 1990 at
15 tons per acre, the new acreage required to supply

489,000 tons would be 32,600 acres.
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In Negri Sembilan 10,000 acres have recently been
alienated for tapioea ang other food crops and there are plans
for planting about 11,000 aeres in Pahang. The scope for
further planting in Johor is thus limited unless the export
market can be expanded. The brospects for such an expansion
are discussed in section 2.3. The present level of exports,
90,000 tons, are being met by the production from 15,000 acres
out of the total of 315,000 acres under the crop. Taking into
account the expected increases in yield over the next 20 years,
exports would have to expand to four times their present level
to increase the area for export by 9000 acres.

el Export Prospects

Table C2 shows exports of tapioca products from
West Malaysia between 1963 and 1968.

TABLE C2  EXPORTS OF TAPIOCA PRODUCTS 1963-1968 (TONS)
1963 1964 1965 1966 1967 1968

Tapioca Pearl 14719 14462 12506 9776 11850 13082
Tapioca Flour 6031 8756 8254 7516 3726 4355
Tapioeca Flakes 1040 1354 2162 860 647 797
Roots and Waste 209 277 912 80 16 -

Total 21999 24849 23834 18232 16239 18234

Source: External Trade Statisties, Department of Statistics,
Malaysia.
In terms of fresh roots the above totals are ('000 tons):-

1963 1964 1965 1966 1967 1968
110 120 115 90 80 90
This is a very small share of the world exports (Table C3).
TABLE €3 WORLD EXPORTS OF TAPIOCA ('000 TONS FRESH ROOT TERMS)
1963 1964 1965 1966 1967

Thailang 1334 2205 1956 1972 2390
Indonesiall) 393
Brazil 53 303 498 374 104
Malaysia 190 120 115 90 80
Total 1494 2648 2569 2436 2967

C countries.
(1)Indonesian exports of dried roots to EE
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Table C4 gives some information about the size and recent
rate of growth of international trade in tapioca.

TABLE C4  WORLD IMPORTS OF TAPIOCA ('000 TONS FRESH ROOT TERMS )

1962-1967

1962 1963 1964 1965 1966 1967
Chips, meal, roots, pellets
Germany 929 983 1174 1321 1784 1354
Belgium 58 183 267 254 180 287
Netherlands 3 13 43 193 241 404
France 58 51 46 43 41 na
Sub-total 1048 1230 1530 1811 2246 2045
Starch
U.S.A. 370 555 670 810 775 690
Canada 22 45
Japan 85 280
Sub-total 370 555 670 917 775 1015
Total 1418 1785 2200 2728 3021 3060

Thailand exports dominate world trade, and if
Malaysia is to obtain a larger share of the present market,
she will have to produce a product that competes with that

from Thailand.
It must be recognised that the present world trade

in tapioca products does not in any sense represent the
potential market. Tapioca is a very small part of the
enormous market for starch and carbohydrate feedstuffs. The
principal other products in this market are the coarse graing,
such as maize, sorghum, barley, oats, rye. Tapioca can
substitute for and be substituted by any or all of these crops
for animal feeding and by most (perhaps all) of them for starch
production.

Most of the trade in coarse grains is between
U.S.A. and Burope and Japan. The average 1961-1963 trade
showed that U.S.A. exported 15 million tons of coarse grains
and Europe and Japan imported 20 million tons. By 1975
imports into Burope and Japan are projected to be 35 million
tons,

The extent to which tapioca will substitute for

coarse grains will be determined by (1) its price relative
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to that of the grains (2) the availability of the grains
(3) financial policies of importing countries.

Insofar as the animal feedstuff market is concerned
the main importers of tapioca chips in recent years have been
EEC countries, particularly Germany. Imports in 1967 to EEC
were double the 1962 level. Between 1963 and 1965 consumption
per animal increased markedly in Germany and Belgium, and this
growth is likely to continue for some time before consumption
reaches the level in the Netherlands.

For starch purposes the main user is U.8.A+., Dut
tapioca starch makes up only 4 percent of the starch market
in that country. Over 90 percent of the starch used is obtained
from corn. Between 1965 and 1967 there was a decline in the
use of tapioca starch in U.S.A., but this was more than offset
by a rapid rise of demand in Japan.

2.4 Price Projections
2.4.1 Tapioca chips

According to the Federal Agricultural Marketing
Authority feedmillers would substitute tapioca for maize in
Part of the animal rations if the price of tapioca chips was
10t more than 83 percent of the price of maize. 1In the U.K.
In 1954/55 some substitution of barley by tapioca took place
vhen the respective prices were £28 and £23 per ton respectively.
L.e. the price of chips was 82 percent that of barley. Maize
s now imported at $180 per ton; therefore tapioca chips would
have to pe not more than $150 per ton at the mill to compete.
In 1968 ex factory chip prices averaged $7.50 per pikul. This
is Probably equivalent to a price of $2 per pikul for fresh
Toots at the farm gate.

The price of Thai chips sets the tone of the export
farket., From 1963 to 1967 these were as follows:- (8§ ton FOB)

1963 1964 1965 1966 1967
121 110 117 114 104

: The 1967 price is equivalent to $6.20 per pikul FOB,
WUivalent to a farm gate price of $1.40 per pikul.




1i

2.4.2 Tapioca starch

Ex-factory prices for tapioca flour in 1968 were
reported to be $13.08 per pikul. For each pikul of starch
it is possible to obtain % pikul of dried waste which was
worth $8 per pikul in 1968. The total revenue therefore
for every ton of starch produced can be taken at $19 per pikul.

Most of the starch processing factories contain
old and out-dated machinery and do not produce a starch of
high enough quality to meet international standards in
competitive markets. However MARA have installed a modern
starch plant at Kuantan, and also a factory for pelletizing
waste. It is estimated that the cost of producing one ton of
starch will be about $60 and of producing one ton 0f waste $28.
The cost therefore of a pikul of starch and % pikul of waste
will be $4.75, leaving $14.25 for the purchase of raw materials,
At an extraction rate of 19 percent starch this would mean a
Price of $2.70 per pikul for fresh roots at the factory, say
$2.50 per pikul at the farm gate.

In the export market tapioca has to compete with
eorn starch, which means an FOB price of $250~300 per ton.,
This is equivalent to about $14.70 per pikul ex factory and a
farm gate price of $2.80 per pikul.

3 PRODUCTION

3.1 Problems and General Assumptions

Seted Varieties

There are many varieties known at present and these
have different characteristics in terms of yields of both
Starch ang roots, and of the relationship of length of growing
Season to optimum yields. A standard 11 months growing season
hag been taken. Within any one variety this can vary within
* Wonth either way and there is more variation possible
betveen varieties. A major objective on a commercial scale
"oWld be to provide level deliveries to a factory processing
T00ts all the year rownd. A large scale operation could have
Ufficulties in doing this and at the seme time maintaining
aneconomic level of machinery and labour all the year round,
Hanting of qirferent varietiss at different times of the
Tear should be tried to alleviate this problem. Investigations
o this nature should only take 2-3 years to carry to a
SUeceggry conclusion,

- Table C5 gives performance details of five well-
Om Varieties.
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3.1.2 Yields

That high yields of tapioca are obtainable has been
demonstrated in numerous trials. However in practically all
of them yields fell after the second or third crop, and
methods of ensuring the maintenance of high yields under
continuous cropping with tapioca have still to be discovered.
Among several possible reasons for this loss of yield are:

i) Deterioration of soil structure
ii) Depletion of soil nutrient reserves
iii) Depletion of organic matter with consequent
effects on so0il nutrient and water holding
capacity.

In all the proposed schemes provision has been
made for the incorporation of chopped stems and leaves into
the soil to return the nutrients contained in these parts and
to build up organic matter. A rough calculation indicates a
volume of 6,000 cubic feet of fresh organic matter per acre
from tapioca tops - equivalent to a mulch of about 1% inch
depth. This will be very much easier to produce on the
mechanised schemes than on the hand labour schemes. Thus
two yield curves have been assumed, one for large units, and
a lower one for smallholdings. These yield curves are shown
in Table C6. The yield is assumed to be obtained for 11 month
varieties, which may be harvested any time between 10% and
11% months from planting without the yield being affected.
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TABLE €6 ASSUMED YIELDS
Large scale estates Smallholders
Harvest Yield Output Yield Output
No. tons roots/ac. M$/aere tons roots/ac. M$/acre
1 12 300 10 250
2 13 225 10 250
3 14 350 11 4
4 15 variety change 375 12 300
5 15 375 13 325
6 15 i 13 325
7 15 375 13.5 i B
8 16 variety 400 155 337
9 16 400 14 350
10 16 400 14 350
11 16 400 14.5 362
12 16 400 14.5 362
13 16.5 412 15 375
14 16.5 412 15 375
15 16.5 412 15 375
16 17 variety change 425 1545 387
17 17 425 15.5 387
18 17 425 15.5 387
19 7.5 437 16 400
20 17.5 437 16 400

—

3:1.3 Prices

The price projectiorsmade in section 2.4 of this
“Ppendix showed that the farm gate price of fresh roots could
b as high as $2.80 per pikul when produced for starch and as
low as $1.40 per pikul when produced for chips. In the schemes
®valuated a farp gate price of $1.75 per pikul ($29.40 per ton)
has been assumed,

3.4 Fertilizer inputs

Kanapathy et al (1969) measured nutrient removal
bytaPiOCa- At the present costs of nutrients one ton of crop
r
“IOVes nutrients to the valus of:

Tubers - $3.73
Stems - $2.85
Leaves - 84 .45

TOTAL - $11.03
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On 6.2 percent of the area the whole plant is
assumed to be removed to provide plenting material. On the
remaining 93.8 percent of area tubers only are removed.
Therefore the cost of nutrients per overall acre is $4.18/ton
tubers.

Tons yield Cost of nutrients +10%
$/acre

10 42 46
11 46 50
12 50 55
13 54 59
14 58 64
15 63 69
16 67 74
17 11 78
18 75 83

Ten percent extra fertilizer is added for the first
two years of planting in order to build up fertility status.
Thereafter it is held at the current costs of replacing
nutrients removed annually.

Time and frequency of application may be important;
a split application and four months later has been assumed .
Experiments to test alternatives should be laid down. No
advantage in yield has been obtained by placement of fertilizer
at planting. However, mechanical planting lends itself to
mechanical placement methods at a relatively low cost. Hand
labour can also be used and would cost about $3.25 per acre.

Fertilizer placement could be important eventually
if it is proven that accurate placement induces a tuber growth
habit which eases mechanical harvesting problems. The machine
would cost $1,200 with a 2,500 hour or 10 year life.

Operating costs for placement in combination with

planting are expected to be 18 cta/acre. For the second

application at 3-4 months, the operating costs of the machine
would be about 10 cents per acre + the variable costs of
the tractor at $3,000/hour or 50 cents per acre at an

operating rate of 6 acres/hour.
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The comparison between hend and mechanieal
application is:

Total hand - $6.50/acre (two applications).

Total mechanical - $0.78/acre (two applications).

3.1.5 Planting material and Planting

It is assumed that planting material will be
bought for the first year's plenting. After this 6.2 percent
of the area will be used annually for planting material for
the following crop. On the remainder of the farm all tops
and leaves will be incorporated in the soil to reduce nutrient
removal and thus fertiliser costs.

Research is needed into planting methods. This
has been done for some aspects of planting but there are
conflicting views on planting density and the clarification
of these would allow work on mechanisation of planting to be
carried forward. Meanwhile it is assumed that planting will
be at 2'x3' spacing giving a requirement of 7,200 setts per
acre. Material for this is estimated at $17.50 per acre
including an average delivering charge.

Purchase or selection of planting material: in Perak and Kedah,
tapioca planting material is usually sold in bundles of
30 x 6 ft. stems and each stem will provide 10 setts
(Inloffs 1969). Planting material obtained through
a mill was obtained at 30-35 cents per bundle with
transport at 30 cts./bundle for 12 miles - a total
of 65 cts./bundle. In another example planting
material was obtained from a landowner at 21 cts per
bundle plus labour and transport. For these schemes
it is assumed that the price in the first year will be
30 ots./bundle and the average transport distance is
15 miles - say 75 cts. per bundle of 300 setts.

Preparation of setts: +the same source suggests that one
woman can prepare an average of 400 setts per hour.

At a current cost of $2.90 per 7 hour day this is
equivalent to $1.03 per 1,000 setis.

Transport of setts to field: it would seem logical to

organise the packing and transport of setts to ensure
meximum planting time and minimum waiting and walking.

This will be assumed to be incorporated in the general
labour charges on any enterprise.
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Field planting: if this is done by hand, it is assumed that
1 man will plant and cover 600 setts per hour. An
attachment on the rear of the ridger could be devised
to form a furrow so the only operations would be dropping
the sett and covering.

Machinery to plant tapioca, if not immediately available,
is readily modified from the Universal Transplanter.
This machine (single row version) would cost about
$1,500 and have a working life of up to 12 years with a
2,500 hour replacement rate. The cost pattern is likely
to be as follows:
Field costs - depreciation and interest - $178/annum,
Spares 60 ects/hour used or

$1.00 per acre.
Other variable maintenance 23 cts/hour or 38 cts/acre.
Working speed at say .6 acres/hr. = 1.5 m.p.h,
This would require 1 extra man on the transplanter full
time at the rate of 45 cts. per hour or 75 cts. per acre.

Modification of a sugar cane planter, which is able to
cut setts from lengths of stem just prior to planting
would reduce total planting costs appreciably.

Hand Machine (1) Machine (2)
planting planting planting
Material $17.50. $17.50 $17.50
Sett preparation 7.40 7.40 -
Field planting 6.00 6.30 _EEEE
30.90 31.20 24.30

(1) Universal transplanter + 1 operator

(2) Sugar cane transplanter + 1 operator

3.1.6 Weeding

Weeds may be controlled by cultivations and or by
chemicals. Both hand and mechanical methods can be used.
Hand weeding is likely to take about 3 rounds at 2 man days
per acre per round. This will cost about $7/acre round or
$21 in total. The same labour would be able to use mechanical
spraying equipment whilst walking through the crop. There is
little to choose between the motorised and hand knepsack
sprayers in terms of costs per acre but a large difference
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in health hazard and efficiency of operations within the
tapioca crop. The hand sprayer is to be preferred though a
disadvantage is that more frequent filling is necessary.

Threc nen will .spray sbout 3 ccres/day on average (1 mw
mixing and filling + 2 men spraying). Two sprayings would be
necessary at a materials cost of say $6 per acre per round -

a total cost of say $20 per acre for two rounds.

Tractor spraying would cost (with 15 ft boon
sprayer ot 4 m.p.h. = 6 acres/hour) obout $13.20 per acre for
two rounds including materials.

3.1.7 Harvesting

Harvesting is o major cost in both mechanised and
labour intonsive schemes. The tapioca root is spread through-
out the soil and is rather looscly attached to the stem. The
possibility of reducing root sprend by fertiliser placement and
of breeding for compact roots with firm tuber/stem attachment
should be pursued.

No mcchanical harvester is yet available. Trials
are underway at the University of Malaya with a vibratory
system of soil loosening nnd a prototype harvester is said to
be on its waoy out from UK to Howard Rotovators in Kuala Lumpur.
Little is known about this latter machine except that it
uproots the whole plant and leaves it on the ground. It is
possible that the combinntion of vibratory soil loosening with
o sugnr beat harvester type of 1lifting device would allow o
satisfactory mechanical harvester to bo developed fairly

quickly.

The absence of 2 proven mechanical harvester

makes cost comparisons betweoen mechanical and hand harvesting

very difficult. For the sake of comporison the following
assumptions are mode for a future complete mechnanical harvester.

Cost $20,000

Iife in years 5
Life to wear 2,500
Salvage value $2,000

Operating speed 1 m.p.he
Rate of work 4 x 3 = .72 ac/hr.

21 x 3' = ,36 ac/hr.

... Depreciation = $3,600/year
Interost @ 8%  $800/yecor

gpares  $8/hour

Harvester -

Srord v S e L -
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One machine should harvest at least 500 acres/year;
the total cost will therefore be in the region of $33/acre for
the machine of which variable costs are sbout $28/acre.
Tractor variable costs in addition at $8/acre bring the total
cost to $41/acre for mechanical harvesting.

Hand harvesting costs vary with source though o
wide range of wvalues:

Beeny - $45/2cre minimum,

Luloffs -~ $54/acre - including topping
and londing.

Private source - $90 - pulling only.

(suspect)

It would seem reasonable to take $50/acre - 14 man
days/acre as a cost of hand harvesting and loading ot this stage.

3.1.8 Transport

Transport costs to factory will obviously depend
on distance to factory. Trailer costs will be very low - 8oy
$200/year in depreciation and $200 in spores. Tractors costs
are ealculated on hours of running time only.

At an average load of 3.75 tons/trailer (4 troilers

londs per acre), costs for 2, 5 and 10 mile runs are taken to

be as follows:
2 mile 5 mile 10 mile
run

run run
Loading time 034 hour 034 034
Empty time .13 hour .13 13
Waiting and unloading .20 hour .20 1.32
Running time @ 10 mph full .20 .50 -64
& 15 mph .13 32 .
1 hour/3.B 1.50 2.30 hours
tons

Tractor variable costs/ac. $12/acre  $18/acre $27.60/acre
Contract lorry rate $6.60/ac. $16.50/ac.$33.00/acre
- 22 cts/ton mile

Tractor and trailer

output in 8 hour day 2 acres 1.3 acre 0.9 acre/day
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e e Some Tapioca Enterprise Evaluations

Five enterprises have been evaluated:=-

(o) A fully mechanised 1000 acre (net) unit.
(b) A partially mechonised 1000 acre (net) unit,
with all lobour housed and permanently employed.

(¢) A partially mechanised 1000 acre (net) unit,
assuming cosual lobour to be available when required.

(d) A one-tractor unit, (200 acres net), partially

mechanised.
(¢) A 10-acre (net) smallholding.

3,2.1 Fully mechanised 1000-acre unit

In this enterprisc it has been agssumed that one
tractor will undertake all cultivation work using a chiscl
plough followed by a rotovator ond ridger. The ridged lond
will be planted using a two row modified sugar cane planter
which cuts the stems to length just prior to planting.
Manuring con be done at this stage with a placement attachment
but usc of a separate fertilisor distributor is envisaged.

Weed control is mainly done by spraying, first with o pre-
lanting and then with a general spray
Onc short weeding
resistant weeds.

emergence spray after p
applied with a drop nozzle boom sprayer.
round by hand is assumed to kecep down spray
Harvesting will be preceded by the glashing down of
tops, thereby returning both nutrients and organic matter to
the soil in a mulch of 1"-1%" depth per gseason. This should
break down sufficiently within 2 month or two to rclease the
nutrients and to improve structurec, water holding eapacity and

nutrient retention.

A1l costs are worked out on the basi
t all sales are made ex farm

s of current

market prices. It is assumed tha

snd that no processing occurs.
g is nssumed to be done by contract

Land clearance: thi
s has been

@ $350 per acre. A gross area of 1120 acre

taken.
Roads: access roads; 20 chains @ $180 per chain,
Internal roads;

en provided.
(812 per acre), are
eon allowed for

($4 per acre), have be

260 chains @ $45 per chain,
$500 per annum has b

roads.

asgumed.
maintenance of all
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Buildings: $22,000 has been provided. Maintenance costs
have been taoken at 2% percent per annum.

Machinery: machinery performance and resulting annual
work requirement in hours are assumed to be

Implement Qutput Annual Use (hours)
Plough .2.25 ac/hr 450
Rotovator and Ridger 1.0 1,000
Planter 6 166
Fert. Dist. 6 166
Sprayer 6 166
Slasher 2.5 ac/hr 400
Harvester .36 2,17
Trailer 2 mile
carry 3,200
8,225

B

Pable C7 shows the hours available each month for
field operations and the number of implements required on the

assumption that the operations are planned and performed 8o
as to maintain as even a flow as possible of tapioca to the

factory from January %0 October every year.

TABLE @7 AVAILABLE HOURS ggRUg‘IELD WgRK AND IMPLEMENT

- Planter Fert. Spray- glash- Har- Trai-
Egg{gable g?éﬁ;i 3222 " Dist. er er ;rg :— lars
for field Ridge
operations
J 160 27 .62 1.04 1 o a8 e 2
F 200 22 oD 0.83 .08 .08 .20 1,38 ¢
M 200 sol e 0.8 .08 .08 020 138 2
A 120 G .83 1.38 .13 13 35 2.52 2
M 120 .36 .83 1.38 13 13 3% 2.2 ¢
J 160 sl .62 1.04 .1 5 2 L2 2
J 160 sl .62 1.04 oA o a8 .72 @
A 160 sor .62 1.04 o oA 2y 172 2
S 160 ald .62 1.04 .1 A 25 1,72 2
0 120 .36 .83 1.38 .13 A3 .33 2.32 2
N 80 56 125 2.08 .2 . .50 2
D 80 55  1.25 2,08 .2 o2 .50 2
1 2 2

No. required 1 1
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Full detail of the tractor, implement, plant and vehicle
requirements and costs are given in Table (8 and summariced below:

Replaced

after
T tractors @ $12,000 each = $84,000 8 years
1 plough = 1,300 12 years
1 ridger = 5,000 7 years
1 rotovator = 4,000 7 years
1 planter @ $2,500 = 2,500 5 years
1 fert. distributor = 1,200 10 years
1 sprayer 15 ft. = 1,000 10 years
2 harvesters @ $20,000 = 40,000 5 years
2 trailers @ $3,000 = 6,000 10 years
1 slasher @ $2,500 = 2,500 5 years
1 landrover @ $12,000 = $12,000 10 years

Water and electricity @ $15,000 = §15,000
Variable costs have been taken at the following rates:

tractors - $3.00 per hour
landrover - $§0.,80 per mile
Chisel plough -~ $0.50 per hour
Rotovator/ridger - $3%.50 per hour
Slasher - $2,00 per hour
electricity/water - $2500 per year

Planting material: this is purchased only for the initial
planting. The cost of material is taken to be §17.50 per acre,

and is spread equally over the first two years of the project.

Fertilizers: these are charged in accordance with the eriteria
set out in section 3.1.3 of this appendix, and rise progressive-

ly from $55 to $73 per acre.
Spray chemicals: $12 per acre has been allowed for herbicides.

Salaries and wages: 1 Manager @ $1,500/month
2 Mechanics @ $240/month

7 Tractor drivers @ $160/month

1 Storekeeper/clerk @ $130/month
{ Mandor @ $130/month
18 General labourers @ $100/month



0°6 °jurEy g° Teng )
9°TT saxedg  z* “qurgy g JuUTHy I°°WTE 0°9 °IUTWY  2**juTEy T°0 *JUTWE  S°  "IWTY . FUTEH
V'L Tond T° sexedg -sexedg geseedg 0°22 Sexedg g*sexsdg g9  seawdg  0°¢ Sexwdg o
Ll g*2 82 8%+ 2T g* g* 82 e L*0 g*e 2* 02
68 g2 82 %, 8* q* 8* 82 e L°0 g°g 2* 61
68 g2 82 35 g* q* 8° 82 Al L*0 g*c 2* 8t
2740 g%z 82 g* g A 82 + O¥ ¥ L°0 g g* LT
89 q*2 82 g° g* 8°* 82 7 L°0 + 8°2 g*c c* 9t
g9 g*2 82 g* q* 8° 82 p° L*0 g*g 2* St
7 g*2 82 g8°* g* g° 82 A L°0 G*2T "l 14
89 g*2 82 g°* q* g* 82 5 L0 c¥ 3* 5 B et
80T g2 82 g° g* g°g 82 + 0% 72 L0 g*e o 2T
00T g2 82 + ¥ 8°* G*+ 9 8° 82 ¥+ 2°2 L°0 + 8°2 g*¢ 2’ T
10T S*2 82 > 8%+ 3T g* 8° 83 7 L°0 g*e e* ot
TOT o) 82 8 ot g* 82 A L*0 ¢ 2 8
i) 9%z 82 g g* g* 83 A L°0 G*3T g 8
80T g*2 82 g° g* g°c 82 + 0% 7 L0 S°e 3* L
89 g*2 82 8* g* 8°* 82 »* L°0 & 8°2 g 2 o
g9 g°2 82 g* g g* 82 »° L%0 g 2* g
g9 g*g 82 g* g* 8° 82 7 L*0 g*e i ¥
59 g*2 82 g g* g* 82 B L°0 g*g & ¢
81T g*Z 82 + P2 g° g* g°g T + OF ?* L*0 G 2° 2
g2T 8T 0T + 09 8%+ 2T 2°+ 9 2522 7°0 + §°2 1T T* & 1 T
Jofexdg
000°¢T
JI998M pue *381q
81800 » L3710 S§J0%0BI],  J9AOJDUET JIOTTeI] 005°2% ® Jo9seaxey /3383 002°T  sasquerg Ie3pTy yenotg e
Toj0  ~FFH99TE 000°2T @ 4 000°2T ® T 000°C @ 2  JoUSeTS 00002 ® 2 © U9ed T 0052 & T /i03eac3ou 9 T 00c‘t @ T %

(000%) VOOIdVL QISINYHOTH TMOV 000°T = SISO SMOIOVUI/LIII"INT 20 TINGTEOS

o

80 FIGVL

TTTXT



1xiv

Housing: costs of housing are based on building duplex
type houses at rates paid by private estates as follows:-

Manager's house - $20,000

Mechanic's house - § 1,600

Other staff and labour house $ 1,200
Maintenance is assumed to cost 2% percent per annum,

Taxes, insurance, EPF and office expenses: provident
fund has been taken at 5 percent of the wages bill and
$2500 provided for other expenses.

Net cash flow: the costs, returns and net cash flow are
shown in Table C9. The internal rate of return is
19 percent.

3.2.2 Partially mechanised 1000 acre scheme, with full
permanent and housed labour force.

In this scheme land preparation is carried out

mechanically by tractor, chisel plough, rotovator and ridger,
and the stems are slashed before harvest with a mechanical

slasher. Planting, fertilising, weeding and harvesting are dme by
hand by permanent labour gangs, who are housed on the estate
and are retained full time even when little work is available.

Land clearance: costs as for the fully mechanised 1000
acre unit.

Roads: assumed to cost $15 per acre to construct.
Maintenance provision §500 per year.

Buildings: provision of $20,000 is made for an office,
store, tractor shed and workshop at $5,000 per building.
Annual maintenance has been provided at 2% percent.

Machinery: output performance by tractor for ploughing,
rotovating and slashing is as given for the previous
scheme. One tractor will be required for this work,
and two primerily for pulling trailers. In months

when harvests are small the latter tractors will be
available to help with land preparation and /or
slashing. However the need to slash through most
months of the year imposes some constraint on
cultivating and in some months less than 100 acres

can be prepared. With the assumed machine performances
and with available hours as given in Table C10 (column 1),

the normal working pr igromme .1l be as in columns 2
and 6 of that table.
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TABLE C10 SCHEDULE OF MECHANISED FIELD OPERATIONS

Month Time Month- Time Time Time Month~ Cumula-
Avail- 1ly re- avail- re- 1y tive
able har- quired able quired Acre-~ Acreage
for vest for for for age culti-
mach- salsh~ culti- culti- culti- wvated
ine ing vations wvations vated
work
Hrs, Acres Hrs. Hrs. Hrs. Acres Acres

Jan 180 115 46 134 145 90 90

Feb 225 115 46 179 145 125 215

Mar 225 85 34 191 145 130 345

Apr 135 i 30 105 145 70 415

May 135 90 36 99 145 70 485

June 180 95 38 142 145 100 585

July 180 100 40 140 145 100 685

Aug 180 110 42 138 145 95 780

Sept 180 85 34 190 145 110 890

Oct 135 30 12 300 145 110 1,000

Nov 90 25 10 - - v o

Dec 90 75 30 - i s 3

Full details of machinery costs are given in Table C11, and
requirements and cost assumptions are summarised below.

3 tractors @ 1,600 hrs/year - replaced at 8 years
cost $12,000 each.

1 landrover @ 10,000 miles/year =~ replaced at 10 years

1 chisel plough 10 years
1 rotovator, ridger unit 7 years
2 trailers 10 years
1 slasher 5 years

Tractor variable costs = $3.00/hour
Landrover variable costs - 8 cts/mile
Chisel plough 450 hrs/yr - $0.50/hour
Rotovator/ridger = 1,000 hrs/yr.

1]

i

cost $12,000

cost $1,100
cost $9,000
cost $3,000
cost $2,500

$4,800/year x 3
$ 800/year
$ 230/year

Electricity/water $15,000 capital @ $2,500/year

Slasher

= $14,400

$3.50/hour 3,500/year

400 hours/year @ $2 per hour = $800/year.
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TABLE C11 SCHEDULE OF MACHINERY COSTS PARTIALLY MECHANISED
SCHEME (8 '000)

Yr. Trac- lend- Chisel Rotova- Slash- Trai- FHlee/ Total

tors rver Plough tor/ er lers  Water
ridger
1 43.2 12.5 (F%.. 11 237 6.2 18 95
2 14.4 .8 o2 Ded .8 5 2.5 23
3 14.4 8 . JeH +S D 2.5 23
4 14.4 .8 «2 345 .8 ) 2.5 23
5 14.4 .8 e 345 .8 5 2.5 23
6 14.4 .8 2 345 3.5 5 2.5 25
7 14.4 .8 .2 12.5 .8 ) 2.5 32 ‘
8 26.4 .8 o2 3¢5 .8 o5 2.5 35
9 738.4 .8 P ) B 5 2.5 47
10 14.4 .8 o2 3¢5 .8 ) 2.5 23
11 14.4 12.8 1.3 55 345 6.5 2.5 44
12 14.4 .8 28 3¢5 .8 P 2.5 23
13 14.4 .8 o2 345 .8 ) 2.5 23
14 14.4 .8 o2 12.5 .8 oD 2.5 32
15 26.4 .8 42 345 .8 5 2.5 35
16 38.4 .8 2 3¢5 345 D 2.5 49
17 14.4 8 o2 %45 .8 o5 245 23
18 14.4 .8 o2 5e5 .8 5 2.5 23
19 14.4 .8 .2 o %) 8 o5 2.5 23
20 14.4 o0 ol DD .8 5 2.5 23 5 -
Planting: the cost of planting material is for initial planting

only and is $17.50 an acre as in the previous scheme. For the
monthly planting schedule set out in Table C10, Columm 6, the
following labour will Pe required:

Acres to be Man days Days available Men needed
planted required
for planting

J 90 135 20 )
F 125 188 25 8
M 130 195 25 8
A 70 105 15 7
M 70 105 15 7
J 100 150 20 8
J 100 150 20 8
A 95 143 20 8
S 110 165 20 9
0 110 165 15 11
y ' 3 : :
D = & -
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A regular gang of 9 men will be required for planting. A
further 9 will be needed to prepare setts.

lManuring: the same provision for fertilizers is made as in

the previous scheme. For application at planting, followed by
a second (broadcast) 3-4 months later the following labour will
be required:-

Man days
Aeres {st appl. 2nd appl. Total Days @ang size
available
J 90 90 55 145 20 8
F 125 125 - 125 25 5
M 130 130 - 130 25 6
A 70 70 45 115 15 8
M 70 70 63 133 15 9
J 100 100 65 165 20 9
J 100 100 35 135 20 i)
A 95 95 35 130 20 T
S 110 110 50 160 20 8
0 110 110 - 110 15 7
w . % 73 73 10 8
D - - 80 80 10 8

A regular gang of 9 men will be required

Spraying: cost of spray materials is assumed to be $12 per
acre for 2 rounds. Assuming a four-man team (3 spraying and
1 mixing and £i1ling) will cover 15 acres a day, 1labour
requirements will be a8 follows:

Aeres Gang days Gang days Total Days

1st appl. 2nd appl. available
J 90 6 - 6 20
P 125 8 - 8 25
M 130 9 6 15 25
A 70 5 8 13 15
M 70 5 9 14 15
J 100 7 5 12 20
J 100 T 5 12 20
A 95 7 T 14 20
3 110 7 T 14 20
0 110 7 T 14 15
N - - ) 7 10
D - - T 7 10
is required.

One regular gang of four men
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Harvesting: it has been assumed that 14 man days per acre are
needed for pulling, tapping and loading.

Since regular gangs have been maintained for the maximum
monthly requirement of planting, manuring and spraying, there
will be some surplus labour available from these operations to
undertake harvesting. This surplus labour is as follows:
(man/days)

From From From Total

planting manuring spraying surplus
J 40 20 56 116
F 25 100 68 193
M 25 75 40 140
A 30 15 8 53
M 30 0 4 34
J 20 0 32 52
dJ 20 40 32 92
A 20 40 24 84
S 0 20 24 44
0 =30 30 4 4
N 90 10 12 112
D 90 10 12 112

Thus labour requirements for narvest will be as follows:=

jores T Memys JorPe/ G ol

harves- days able requir- able

ted requir- from ed

ed other
jobs o

J 115 1,610 116 1,494 20 75
F 115 1,610 193 1,417 25 59
M 85 1,190 140 1,050 25 42
A 75 1,050 53 997 ) 67
M 90 1,260 %4 1,226 15 82
J 95 1,330 52 1,278 20 64
J 100 1,400 92 1,308 20 66
A 110 1,540 84 1,456 20 73
S g5 1,190 44 1,146 20 58
0 30 420 4 416 15 28
N 25 350 112 238 10 24
D 75 1,050 112 938 10 94
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The optimum time of harvest is 11 months from planting.
It has been assumed the crop can be taken when it is between
10-12 months old without adverse effects; thus the harvesting
of any one month's planting may be spread over three months.
If every month's planting is so harvested the monthly gang size
will be as above, averaging 61 per month, varying between 24
and 94, By further adjusting the harvesting rate in October,
November and December, the variations in gang size can largely
be eliminated and a permanent gang of 70 should be adequate and
leave a surplus for holiday, sick leave and miscellaneous jobs.
Tittle casual labour should be necessary.

S oIl s s Er Iear

Management and labour: 1 Manager 1,500 18,000
1 Field Mandor 130 1,600

2 Harvest Mandors 260 3,200

3 Tractor drivers 510 6,100

1 Mechanic 250 3,000

{1 Storekeeper 130 1,600

1 Clerk 130 1,600

$35,100

——————

70 labourers = harvesting @ 100 84,000
9 labourers - planting @ 100 10,800
9 labourers - sett prep. @ 100 10,800
9 labourers = manuring @ 100 10,800
4 labourers - weed otrol @ 110 5,200

gasual labour cost @ $3.50/day 2,100

Total labour =123,700
Total Management and labour = T§§f755

Housing:- housing gtandards are as in the previous scheme:
Requirements are
1 (manager) @ $20,000
1 (mechanic) @ $ 1,600
68 (other) @ $ 1,200
It has been assumed that 60 percent of the labourers
will require housing. The remainder will be members of the

same families or in their own houses in nearby-villages.

Maintenance has been gaken at 2% percent per annum.

Taxes, insuranceé, provident fund and office expenses : these
#H-—_
ame basis as in the previous scheme.

have been taken on the 8
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3.,2.3 Partially mechanised 1000 acre scheme, using
casual labour.

The difference between this scheme and that
outlined in section 3.2.2 is that casual labour is assumed to
be available for planting, manuring, spraying and harvesting,
and these operations are costed on their actual labour
requirements, instead of on the cost of keeping regular gangs
for these operations. Table €13 shows the costs, returns and
net cash flow of this gscheme. The substantial savings on wages
and housing raise the internal rate of return to 21 percent.

3,2.4 Partially mechanised, one tractor unit.

A one tractor unit is calculated to be 200 acres.

The tractor is mainly used for cultivation, planting and
carting roots from the field. The input of the farmer's time
is not costed in this example. Most of this is likely to be

supervisory. mable C14 shows the costs, returns and net cash

flow. The internal rate of return is 22 percent.

%,2.5 A 10-acre (net) smallholding

Land is cleared at the same cost per acre as in the
large schemes. Preparation is assumed to be done mechanically
at a cost of $20 per acre for one chisel ploughing followed by

one rotogation.
arvest and planting

Labour requirements peak at h
ith sett preparation,

time. Planting is particularly demanding w
praying to be done.
nhat over this period - planned

41 in this example = both the

another family member will be
total of 44

planting, manuring and S

It is assumed

between January and early Apr
farmer and either his wife or
working + casual 1abour at $3.50 per day for a
man days.
Total labour requirement is:
January and February = harves

March - beginning of April = P
+ /September = m
e s 205 man days of

which farmer
provides 161.

ting 140 man days
janting 55 man days
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A cost of $2,000 has been included for a house,
This can be deducted from total costs if the farmer builds his
own house. A self-built house is likely to be much cheaper
initially and may be borne out of the farmer's resources.,

The costs, returns and net cash flow are shown in
Table C15. The internal rate of return is 29 percent. The
calculations relate to only one farm. In practice farms are
likely to be grouped to facilitate block cultivation by
tractors. This will increase overall costs, as infrastructure
will be required, and the returns will approximate more closely
to those obtained in the partially mechanised 1000 acre scheme
employing full time labour.

Earning capacity of farmers is influenced by
repayment and by cost of infrastructure. An alternative to
loan repayment is long term renting of land with the government
as landowner. Many variations are possible; below the monthly

net incomes are shown assuming:

(a) Repayment of loan to include infrastructure element -
Capital/10 acres say 6,500 @ 7%+ percent - 15 years.

(b) Repayment of loan excluding infrastructure and
housing. Capital/10 acres say 4,000 @ 7% percent -

15 years.
(c) Rented only. Eight and a half percent on $4,000.

Tet monthly Net monthly Net monthly

e income (2a) income (b) income (e¢)
1 - 63 83 96
2 84 107 116
3 93 116 126
4 118 141 151
5 101 125 174
6 118 141 151
7 126 150 159
8 134 158 167
9 126 150 159

10 126 150 159
11 143 166 176
12 143 166 176
13 150 174 183
14 150 174 183
15 133 157 166
16 220 220 191
17 220 220 191
18 220 220 ;gé
19 227 227 200
20 221 227 g
NPV @ 15%  T17.2 851.53 97.
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The calculations assume that the smallholder was
able to finance annual working capital charges from his own
resources. If he bad to take money on credit for this, the
increased charges, at say 10-12 percent interest/annum, would
be in the region of $10/month.

On the other hand if casual labour is available on
a give and take basis from surrounding farmers due to staggered
planting and harvesting there could be a monthly increment of
$15/month from casual labour.

Net income per manday used by farmer ranges between
$10 and $17. 1In addition the farmer has some 160 unused mandays

available for other work.

9.5 Conclusions
The outcomes of the three 1000 acre units and the
200 acre unit are summarised in Table C16.

The above table suggests that higher returns and
generally more desirable outcomes spring from the 1000 acre
partially mechanised scheme, employing casual labour. Provided
that such labour were readily available, management costs would

have to be 50-60 percent higher than shown to induce a private
investor to adopt full mechanisation.

The organisation employing casual labour could be
a suitable one to establish in the vicinity of existing or
proposed public sector oil palm estates, where underemployment
may become a problem once the palms come into bearing. Lvery
1000 acres planted to tapioca could provide over 100 workers
an average income of some $50-60 per month.
Wwhere casual labour is likely to be difficult to
mechanised scheme could provide a reasonably

alternative but only when the problems of mechanised
At the present state of knowledge,

obtain the
attractive

harvesting are sorted out.
the major work input is likely to be in harvesting. On a

labour use basis, 62 percent of total labour requirement is

for harvesting and 38 percent for the easily mechanised
planting, manuring and weed control.

Smallholder activity in newly opened areas is feasible,
given good marketing arrangements but the crop should only be

considered as a smallholder crop in the short term. Labour use
is intensive for a few months of the year and the long term income

rospects are relatively lov. Agronomic considerations make it
gesiﬁzble to grow the crop as one of a number of enterprises

if suitable rotations can be deviced.
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TABLE C16 SUMMARY OF TAPIOCA SCHEME OUTCOMES

b II 11T IV

Size of unit = net 1,000 acres 1,000acres 1,000acres 200 acres

Capital cost(!) $848,000  $935,000 $762,000 $164,000
No. Management 1 1 1 1
No. skilled workers(g) 9 4 4 2
No. unskilled workers(3) 20 104 51 9
Cost/total employee & 28,267 & 8,578 § 13,607 § 13,667
Cost/unskilled

worker $ 42,400 $ 8,990 § 14,941 $ 18,222
Average output/

man year $ 14,584 § 4,013 & 7,817 & 17,292
NPV/acre @ D.R. 15% 252 - 179 325 388
+.0.R, 19% 12% 21% 22%
Aceres/total worker e 9 18 17

(1) Capital cost taken as negative element of Net Cash Flow

at 15 percent discount rate.

(2) gkilled workers taken as all earning more tl.an $150/month.

(3) Unskilled workers includes semigkilled with salaries or
wages below $150 per month. VWhere casual labour is used,
this is converted to full time basis by assuming 1 man

year is equivalent to $1200 in wages.
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