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1. SUMMARY

The purpose of this report is to discuss the financial benefits and costs
of pasture improvement on south-western wheat-sheep farms in New
South Wales, Pasture can be improved in many ways. All of them
require somie capital investment. An attempt is made to give typical
costs and returns for the sowing of a Subterranean Clover—Wimmera
Rye pasture; one of the most common forms of pasture improvement,
While the returns and costs used apply to the wheat districts of southern
New South Wales it is believed that the problems discussed are of
wider interest.

Pasture improvement provides an economic way of raising soil
fertility and thus enables landholders to increase the productivity of
their most important asset. In southern New South Wales increases in
stock numbers of 100 to 200 per cent as a result of pasture improvement
have been common. Better nutrition of the increased stock carried
has also led to increased wool, meat and/or milk production per animal.
In addition, country previously suitable only for dry sheep has often
been transformed into breeding and fattening country for both beef cattle
and sheep, thus opening up completely new opportunities of diversifi:
cation. Crop yields on pasture improved lands have shown substantial
mereases. Coo

An attempt is made to assess the profitability of pasture improvement
on a goo-acre wheat-sheep farm assuming tvpical vields. costs and
carrying capacity. Prices for wheat, wool and fat lambs are taken at
average 1033-30 levels and costs of seed, fertiliser. freight, materials
and labour as those ruling in September, 1936. With these levels of
prices and costs a fully improved goc-acre wheat-sheep farm will provide
approximately £1,650 more net income annually (ie., an increase of
80 to 100 per cent) than a farm of the same size with no improved
pastures.

While pasture improvement in the sotth-west wheat belt is therefore
a very profitable investment at present costs and 19535-56 price levels,
the lags between costs and returns are such that a sizeable and contiuing
pasture improvement programme imposes a heavy strain on the farmer’s
cash resources. If 100 acres are sown to pasture in one year, the cost
of seed, superphosphate, extra sheep and the additional expenses con-
nected with running more sheep (e.g., crutching, shearing, etc.) will
exceed the additional returns from this pasture for four vears. It is
only in year five (and succeeding years) that the sowing of 100 acres
of pasture will yield returns exceeding the additional expenses incurred.
While a large proportion of the additional expenses incurred are of a
capital nature, they constitute the same drain on the farmer’s cash
resources as recurring expenses.

Under a continuing programme of pasture improvement the time
which will elapse before annual returns exceed costs is considerably
greater. On a goo-acre wheat-sheep farm an improvement programme
involving the sowing of 100 acres of pasture annually will produce a
financial drain for the first eight vears. If the whole programme is
financed by means of an overdraft and 5 per cent interest is added to
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each year's balance, an overdraft limit of £3,500 will be required. If
all additional income from pasture improvement is used to reduce the
overdraft it will be paid off in 12 years.

The costs and returns of a number of other pasture improvement
programmes are given in the text. In every case examined, pasture
improvement requires substantial initial expenses which will not be
fully recouped for 8 to 12 years.

The figures given suggest that pasture improvement is a long-term

mvestme

1+ whicrh thawv remiie ctnidse

1 nt which may require substantial capital reserves or ability to
borrow, even on small farms. However, these considerations should not
be allowed to obscure the fact that pasture improvement is a very profit-
able long-term investment, at present costs, even if wool prices remain at
the comparatively low levels of the 1955-56 season. In fact, pasture
improvement in the southern wheat belt would still be profitable if
wool and fat-lamb prices fell by 30 or 40 per cent and costs remained
at present levels.

In Appendix I the results of a mail survey of wheat crop corres-
pondents are discussed. These farmers were contacted to ascertain
the increases in carrying capacity which had been obtained in the first
four years of pasture improvement. In Appendix IT some of the effects
of taxation on one of those pasture improvement programmes are
discussed.

2. INTRODUCTION

Pasture can be improved in many ways, all of them requiring some
capital investment. At the most costly extreme, uncleared land can
be purchased, prepared for cultivation and a suitable pasture mixture
sown on a prepared seed bed which is also treated with fertiliser and
possibly with trace elements.

At the other extreme the capital investment incurred may consist
only of the purchasing of pasture seed which is sown at the samie time
as a cereal crop as part of a normal crop rotation programme. There
are many other possibilities such as the sowing of seed with limited
cultivation (e.g., by combine or sod seeder) and the surface or aerial
broadcasting of seed and/or fertiliser, which fall between these two
extremes in terms of investment costs per acre. These different degrees
of improvement involve different expenses and returns. An attempt will
be made to give typical costs and returns for one of the most comimon
forms of pasture improvement.

“The major soil groups of Australia have relatively low levels of
fertility. There are exceptions such as the red loams and the black
earths but in general the elements essential for plant growth are deficient
for normal crop production. The native fauna and flora are adapted
to such conditions. . . . . . Australian soils are generally imadequately
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supplied with phosphates and nitrogen; over the past 20 years evidence
has accumulated on the deficiency in specific soils of manganese, copper.
cobalt, zinc, boron and molybdenum.”

These deficiencies can in most cases be overcome by the use of
fertiliser and trace elements. But the correction of nitrogen deficiency
by means of fertiliser application is often not economical. One of the
main benefits of pasture improvement is that it enables landholders
to raise the nitrogen content of their soils profitably and to increase
the productivity of their most important asset. This increased produc-
tivity manifests itself in many different ways, Probably the most
spectacular is the increase in the number of stock which can be carried.
In southern New South Wales increases in stock numbers of 100 to 200
per cent as a result of pasture improvement have been comnion. On
most properties in New South Wales pasture improvement has heen
introduced comparatively recently. As the build-up of soil fertility
tends to be continuous, further benefits from these improvements may
‘be expected in the future.

Pasture improvement has also led to better nutrition of the increased
stock carried. This shows itself in increased wool and meat production
per animal, and the transformation of country which previously carried
only dry sheep into breeding and fattening country. In many cases
this opens up completely new opportunities of diversification to the
property owner. Reliance on the annual wool cheque can—if desired—
be reduced; fat lambs and fattening of beef cattle become practical
possibilities.

On wheat-sheep farms the improvement in fertility can be observed
in a substantial increase in wheat yields after land has been under a
leguminous pasture for a number of years. On 31 wheat-sheep farms
where wheat has been grown after subterranean clover pasture phases
of varying lengths, the average improvement in yields was estimated
by the farmers at 9.6 bushels per acre.”

Evidence from property sales shows that prospective buyers are
becoming increasingly aware of the value of pasture improvement,
Improved properties in the high rainfall areas of southern New South
Wales tend to sell for £5 to £10 an acre more than similar properties
which have not been improved. In wheat-sheep areas differentials are
somewhat smaller reflecting the lower costs of improvement in these
districts. Apart from the increased output made possible by pasture
improvement, the enhanced prospective capital value of the asset provides
an incentive for investment in pasture improvement.

Though the gains mentioned above are very spectacular and, as will
to be shown later, pasture improvement remains a very profitable invest-
ment at 1950° levels of prices and costs, the adOptlon of an improvement
programme necessitates considerable changes in farm organisation and
the acquisition of new skills by land holders. Some of the financial

"The Australian Eunvironment (Melbourne: CSIRO, 1950), p. 45.
*See Appendix I.
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problems involved are outlined below. A factor which should be men-
tioned here is that the greater volume of feed and the greater concen-
tration of animals resultinz from pasture improvement leads to added
risks from foot ailments. The better levels of nutrition can also
aggravate worm infestation and other diseases. While these difficulties
can usually be avoided this requires higher standards of stock and pasture
management than have often prevailed in the past.

3. FINANCIAL RESULTS

Benefits in the Long Run

As mentioned earlier, the benefits obtained from pasture improvement
are continuous in the sense that the build-up of fertility achieved increases
as long as the pasture sown is fertilised and properly managed. At some
stage a high plateau of fertility will perhaps be reached where no further
improvement is possible or profitable. This is only of theoretical interest
at present as most farmers are still at an early stage of their improvement
programme. In a sense it is therefore artificial to take any point of time
and compare costs and returns at this stage with costs and returns
before the pasture improvement work has begun. Such a procedure will
nevertheless be adopted here because it makes possible an assessment
of the profitability of pasture improvement. Data are as vet not available
showing the increases in productivity which can be achieved under farm
conditions after a pasture has been sown for more than say eight to
ten years. Any increases in productivity after this period will therefore
increase the profitability of pasture improvement above the levels
suggested here,

The example given refers to a 9oo acre wheat-sheep farm. It is
assumed that the whole farm consists of arable land. Prices used for
wheat, wool and fat lambs are taken at the average levels prevailing in
1955-56.°  Yields and stocking rates assumed are hased on average
conditions in those sections of the southern wheat belt where pasture
improvement is impossible. The increases in carrying capacity
resulting from pasture improvement were obtained from mail

* The prices given in Table T may appear surprisingly low. This is the result
of_ using the estimated price received by the farmer after paying freight, com-
mission, etc. instead of the more familiar prices quoted for most farm products
at the point of sale (usually at capital cities). In the case of wool for instance
the price the grazier receives is about 6d. per lb. less than the price realised
on the auction floor. The difference is accounted for by rail and road freight,
warehousing costs, broker’s commission, fire insurance and the cost of jute packs.
In the case of wheat the estimated return of 9s. per hushel to the grower
corresponds to a price of 12s. 9d. per bushel at principal ports. Of the difference
Is. 10% is accounted for by railfreight, 1s. 3d. by bank interest, handling, storage

zm.d administrative expenses, and the remainder by the cost of bags, cartage to
railhead, etc.
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questionnaires sent to Departmental crop correspondents.” Instead of
constructing typical budgets before and after pasture 1mprovement,
the gross income before and after pasture improvement will he com-
pared, and allowance will be made for expenses associated with increased
stocking rates, pasture improvement and reduced wheat acreages,

TaBrLe |

Gross Income under Old Rotation

(900 Acre Wheat-sheep Farm)

’ Gross Income
|
t

Annual area under wheat : 300 acres.
Yield : 15 bushels per acre — 4,500 bushels at gs. od. per bushel 2,025
Annual area under fallow: 300 acres carrying 200 crossbred

ewes and lambs.
Annual area under volunteer pasture : 300 acres carrying|

200 crossbred ewes and lambs = 400, crossbred ewes,
producing 8ib. of wool at 4s. od. per 1b. vor] 640
75 per cent. lambing = 300 lambs sold at £3 10s. od, each - 1,050
|
Gross Income ; 3,715

Until recently the common practice on farms of this size and type has
been to crop fairly intensively. Long fallows and a wheat rotation of
one in three have been usual (i.e. wheat-ley-fallow-wheat). In Table
I the gross income a farmer can expect to receive under such a rotation
is given. With the introduction of a pasture iniprovenient programmmie
a longer pasture phase will be required to build up fertility, But it is
possible to put a paddock under wheat for two successive seasons after
such a pasture phase. A possible rotation under these circumstances
is wheat-Subterranean Clover, Wimmera Rye pasture for six vears-
fallow-wheat-wheat. The gross income which can he expected under
such a rotation is given in Table II.

*cf. Appendix 1. The estimated average increase in stock numbers carried was
two dry merino sheep (or their equivalent in terms of breeding ewes) per acre
(over a four year period). However many crop correspondents mentioned that
the very good seasonal conditions during the last ten years have contributed to
this substantial increase, For the purpose of the calculations in this paper the
average increase resulting from pasture mmprovement was therefore arbitrarily
reduced to 1% dry merino equivalents per acre.

The increase in wheat yields resulting from pasture improvement which is
used here has also been reduced—partly for the same reason (i.e. seasonal con-
ditions). In addition some of the crop correspondents mentioned that skeleton
weed had so reduced wheat yields without pasture improvement, that wheat
growing on unimproved country had to be discontinued. These correspondents
gave the biggest estimates of increases in wheat yields due to pasture improve-
ment.  As the intention of this paper is to compare the financial position of
wheat-sheep farmers before and after pasture improvement, it was decided to
ignore these cases. On farms where skeleton weed infestation is very serious this
of course provides an additional incentive for pasture improvement which is not
considered here. C
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TasLe I1

Gross Income under New Rotation

(900 Acre Wheat-sheep IFarm)

Gross Income.
£

Annual area under wheat : 200 acres.
Yield : 20 bushels per acre = 4,000 bushels at gs. od. per bushel 1,800
Annual area under fallow : 100 acres carrying 50 crossbred ewes

and lambs.
Annual area under improved pasture: 600 acres carrying

goo crossbred ewes and lambs = 950 crossbred ewes

producing 10 1b. of wool at 4s. od. per Ib. ... 1,900
75 per cent. lambing = 712 lambs sold at £4 each 2,848

Gross Income ‘ 6,548

Gross income under the new rotation is almost 6o per cent higher.
Approximately go per cent of this gain is the result of the increase in
carrying capacity due to pasture improvement (and the resulting increase
in wool and fat lamb production). The remaining fraction is attributable
to higher prices which can confidently be expected for better fed lambs
and to the rise in wheat yields. Proper pasture management under
the new conditions will probably require the use of some beef cattle
(approximately 30-40 head) in addition to (or instead of part of) the
increase in sheep numbers. This has been ignored in the financial
analysis because it is not likely to affect the overall profitability and
would unduly complicate the discussion.

Before it is possible to assess the profitability of the new rotation
some allowance must be made for the different expenses which will be
incurred under the longer rotation. The relevant figures are given in
Table 11I. The expenses associated with the new rotation can be divided
into three groups. Firstly, the increased expenses resulting from pasture
development ; namely, fertiliser and the cost of spreading it and seed.
~Of these fertiliser is the most important item. Secondly, there are
increased stock expenses. Where fat lamb production and wheat growing
are combined the usual procedure is for farmers to purchase fat lamb
mothers. In the case where a farmer breeds his own ewe replacements
this cost could be reduced, but the number of fat lambs for sale would
also be reduced somewhat. Other costs included in this category are losses
on the increased stock numbers, shearing, crutching costs and chemicals
for drenching, etc. and lastly costs of purchasing additional rams. The
shearing and crutching costs used are based on contract rates. Some
economies are possible here if the farmer undertakes these operations
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TasLe III

Comparison of Long Term Financial Results under Two Different
Ratations (goo Acre Wheat-sheep Farm)

I‘ Income
Differential
Change in Expense Item ‘ with Longer
Rotation
, ‘ £ | £
Gain in gross income under pasture improvement
(i.e., £6,548 — £3,715) + 2,833
Incveased Pastuve Improvement Expenses—
600 acres topdressed at 9o ib. per acre annually... = 600
Cost of seed (3 1b. subterranean clover, 2z Ib.
Wimmera Rye) at 12s 6d. an acre over
600 acres. = £375.- .
. 375 . = 63
Annual cost <z.e., 6 e 663
Increased Stock Expenses—
Purchase of 550 additional ewes at f£5 each =
42,750 less assumed sale value of f£2 each
(i.e., £1,100) = £1,650 spread over 4 years
(assumed life of ewe) ... . = 4I3
5 per cent. annual losses on 550 additional sheep
at £3 a head . = 83
Shéaring, crutching and chemicals at f40 per
100 sheep ... e == 220 |
Cost of extra rams (2 per cent.) at £30 each—
assumed life 3 years v. = 110
— — 820
Reduced Wheat Growing Expenses—
82s. od. per acre for 100 acres less wheat (cost of
harvest labour, machinery maintenance, fuel,
seed, fertiliser) ... ... = 410 + 410
Net Annual Gain with Longer Rotation ... 1,754

himself and hires casual labour.  The third major item of changed
expenditure is wheat growing. The figures used in this section were
based on average costs given in the Wheat Costs of Production
Survey carried out by the Bureau of Agricultural Economics (adjusted
to 1935-56 price levels).

After allowance is made for these expenses the estimated net annual
galn with pasture improvement and longer rotations is £1,754. The
expenses allowed for so far are those which must be incurred in a
pasture improvement programme on this type of property. In addition
there are certain other costs which may have to be met under some
conditions.  The extra sheep run will require more water. On some
properties this will be available from natural water courses; in other
cases it will be necessary to provide extra dams or other watering
facilities. For 550 extra sheep extra storage capacity of 2,000 cubic
vards should be ample. At a contract rate of 2s. 6d. per cubic vard the
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extra capital cost would be £2350. More subdivision fencing will also
probably be necessary. To double the number of paddocks on a 900
acre farm may require 24 miles of additional fencing. Costs of
materials and contract labour for a 2-barbed, 4-plain wire fence are
approximately £300 per mile. The capital cost of additional fencing
may therefore amount to £750.

For the purpose of an assessment of long term profitability the annual
costs which should be taken into account are—interest on the capital
cost of dams and fencing (§ per cent on £1,000 = £50) ; depreciation on
fencing (3 per cent. on £730 == £22%); and 1epa1r3 to fences (say £25
annually). From the estimated net annual gain of £1,754 approximately
£100 should therefore be deducted for annual costs which may be
incurred on fencing and water supplies.’

Short Term Costs and Returns

Apart from the fundamental question of the long-term proftability of
a particular investment, any producer is concerned with the length
of time before returns will come in to compensate him for his original
outlay.  The agricultural producer is particularly interested because,
unlike the majority of industrial producers, his liquid capital resources
are usually small and cannot be augmented by the issue of shares and
debentures, Bank credit can be and is being used to supplement these
resources, but only to a limited extent. Theoretically, overdrafts are
repayable on demand. While this is usually of little practical consequence
many farmers will hesitate to undertake an investment programme which
will require bank accommodation of several thousand pounds for an
eight to ten vear period. Unless a farmer possesses liquid funds or is
able to save a substantial sum out of current income, an overdraft
limit of approximately £3,500 for about ten years will be required
to finance the type of pasture improvement programme {on a Qoo acre
wheat-sheep farm) which was outlined earlier.

Sowing 100 Acres of Pasture

Before discussing the costs and returns of such a programme for
individual years it is advisable to show the lag between costs and
returns when 100 acres are sown to pasture. The relevant figures are
given in Table IV.  The costs and prices used in the construction of
this table are the same as those used throughout this article. The
annual increase in sheep numibers resulting from pasture improvement
is based on information obtained from 71 Departmental crop corre-
spondents.  (See Appendix I)

® The amount spent on additional fences and Water suppllcs can vary sub-
stantially between different farms of the same size. The existing fences and
watering points will, largely, determine the amount necessary. In some Cases
fairly substantial alteratlons in watering facilities will he needed. For instance
some farmers have found that the increased vegetative cover resulting from
pasture improvement has reduced surface run- off so greatly that other sources
of water have to be found—apart from increasing water storage for a larger
stock population. However, even if the amount spent on these items greatly
exceeds the allowance made here it should not appreciably affect the long term
profitability of pasture improveme:nt.



AGRICULTURAL ECONOMICS Page 205

The only additional expense incurred as a result of pasture improve-
nent in the first year is pasture seed; the costs of cultivation and
fertiliser would have been incurred as part of the normal crop rotation.
In the second financial year the main expense is superphosphate (and the
cost of spreading it). A small number of additional sheep are bought
and some additional expenses will be incurred for crutching, drenching,
etc. The additional ewes purchased in the second year will normally
not produce a cash return (i.e., either from the sale of wool or fat
lambs) until the third (financial) year. In the third and fourth years
substantial additional outlays on the purchasing of breeding ewes and
superphosphate will be necessary—while the increased income from
wool and fat lambs will still be comparatively small.  The fifth vear
after the pasture improvement programme has commenced will be the
first in which the annual returns attributable to pasture improvement
exceed annual costs. The total cash outlay resulting from pasture
improvement will not be recouped until the eighth year.  From the
fifth vear on expenses will fluctuate according to the number of breed-
ing ewes and rams which have to be replaced; on the average returns
will exceed expenses by £187 annually.

A Continuing Programme of Pasture Improvement

Under a continuing programme of pasture improvement the time
which will elapse before annual returns (attributable to pasture improve-
ment) exceed annual costs may be as long as eight years. The addi-
tional expenses resulting from pasture sowings in the third, fourth and
fifth vears exceed the returns from earlier sowings. It is only when
returns from the third vear's sowings have reached their maximum
level that total returns exceed expenses.

When the short term costs and returns of a continuing programme
of pasture improvement are examined an additional factor has to be
considered. That is the effect of pasture improvement on the area which
can be sown to wheat. Reverting to the example of the goo acre wheat-
sheep property one finds that additional costs arise because the sowing
of pasture entails some reduction in wheat sowings.” The extent of
the reduction in wheat acreage will depend on the rate of expansion
of pasture improvement. Thus, if the farmer sows 300 acres to pasture
annually—i.e., the whole of his annual wheat acreage—he will have to
stop wheat growing temporarily in the fourth year—or plough up pasture
which is still improving its carrying capacity at a rapid rate. A some-
what slower rate of pasture sowings will enable these costs (of fore-
going wheat sowings) to be reduced, but on a small, intensively cropped
property some temporary drop in income from wheat is inevitable.

The financial results obtained hy sowing different acreages of pastures
annually (on a goo acre farm) are given in Table V. Four different
pasture improvement programmes are compared. In the first case 300

® This is not, of course, a true reflection of the income position. The purchase
of sheep represents an investment which should not—from an accountancy point
of view—Dhe debited against a single vear. However, we are here concerned with
the drain on the farmer’s cash resources.

7On larger farms where a less intensive rotation is practised originally no
reduction in wheat sowings will be necessary. This point is elaborated Delow.
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acres of pasture are sown a year for three years. Cultivation is then
suspended until the pasture laid down in the first year is six years old
when the new crop rotation envisaged in Table 11 is commenced (i.e. 200
acres of wheat cropped annually and 100 acres sown to pasture).
The second programme consists of sowing 150 acres of pasture a year
for six years and reverting to the new crop rotation at the end of this
period.

The third programme consists of sowing 100 acres of pasture a year
for nine years and then following the new crop rotation. In the last
programme, 100 acres are sown to pasture for three years. It is
assumed that because of mounting expenses the farmer then decides
to sow no more pastures until the initial investment has been recouped.

For each of these four examples, two financial results are given in
Table V. The first one (called “Annual Cash Position™) gives the
halance of additional annual expenses and receipts resulting from the
pasture improvement programme.” The second financial result given
for each pasture improvement programme shows the level of an over-
draft at the end of each financial year on the assumption that all expenses
relating to pasture improvement are financed by means of bank credit
and that 5 per cent is added to the outstanding balance at the end of
each financial year. All additional income from pasture improvement
is used to pay oft the overdraft.

An examination of Table V shows that in each of the four pasture
improvement programmes given, additional annual expenses exceed
receipts for at least six years. A farmer financing any of these pro-
grammes by means of bank credit would require accommodation for
at least ten years, if he relied solely on the additional income from
sowing pastures to pay off his overdraft. (This takes no account of
the fact that he would have to pay tax on the additional income produced;
on the other hand his expenses can be deducted for tax purposes.
The effect of taxation on the profitability of one of these programmes
is discussed in Appendix II.)

Although the most rapid pasture improvement programme requires
the largest overdraft, it is the quickest to show positive returns. When
300 acres are improved annually, returns will exceed expenses in the
seventh year; when 150 acres are improved, in the eighth year; and
when 100 acres are improved annually, in the ninth year. In the first
case the overdraft will be paid off in the tenth year, in the second in
11 years, and in the third it will take 12 years.

When pasture improvement is interrupted after a third of the farm
has heen sown (the fourth case) returns will exceed expenses from
the seventh year onwards. The maximum overdraft requirement will
be £2,140, as compared with £3,570 when the 100-acre a vear programme
is continuous. Where pasture improvement is interrupted the overdraft
will be paid off in the eleventh year. However, after ten vears, the

 This column corresponds to the column of Table IV giving the “Net Effect on
Cash Position”. Detailed financial tables giving qnnual costs and returns for each
of these pasture improvement programmes are given in Appendix ITL
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earning capacity of the farm has, in the first three cases, been improved
by approximately £1,700 per annum, whereas in the fourth case the
improvement is in the neighbourhood of £730."

Table VI gives the financial resulfs for the same four pasture improve-
ment programmes on an I,8c0-acre wheat-sheep farm. The man
difference between this case and the goo-acre farm is that no losses ot
income arise as a result of a curtailment of wheat acreages. The effect
of this can be seen particularly clearly when comparing a rapid improve-
ment programme on the two different-sized properties. The farmer
with 1,800 acres sowing 300 acres a year will incur a slightly heavier
financial load than the farmer with oo acres sowing 300 acres a year.
(Maximum overdraft of £7,121 as opposed to £6,248.) But after ten
years the earning capacity of the smaller farm has been increased by
approximately £1,700 a vear, whereas the earning capacity of the larger
farm has increased ‘more than twice as much as this.

On the larger farm the interruption of a pasture improvement pro-
gramme, as envisaged in the fourth case, will enable the overdrait to
be paid off in the ninth year—one year earlier than on the goo-acre

farm (and the maximum overdraft requirement will be approximately
£560 lower).

For purposes of comparison Table VI is based on the same assump-
tions as Table V. However, in one respect these assumptions are
unrealistic for the larger farm used in Table VI. On an 1,800-acre
property where the whole farm area is improved, crossbred ewe numbers
will be increased hy 1,5¢0 by sowing pasture. To ron 1,500 additional
ewes and look after them at lambing time will require more labour.
Two permanent men or one man with assistance during critical seasonal
periods can probably handle the extra sheep. This would reduce the net
annual gain from pasture mmprovement—on an 1,200-acre farm—to

approximately £3.,000 (excluding the costs of increased fencing and
water supplies).

On a goo-acre farm it seems reascnable to assume that the farmer
can look aiter 550 additional crossbred ewes by himself, as allowance
has been made for shearing, crutching and superphosphate spreading
by contract and the acreage under wheat has been reduced.

4. CONCLUSION

The figures given above emphasise that—even on small farms—
pasture improvement 1s a long-term investment which may require
substantial capital reserves or the ability to borrow equivalent amounts.
A wheat-sheep farmer in southern New South Wales undertaking any
sizeable continuing pasture improvement programme at present prices
and costs can expect to be financially worse off for six to ten vears

?In these calculations no allowance has leen made for the increased costs
which may have to he incurred for water supplies and fencing. These expenses
would. of course, prolong the period for which an overdraft would be required.
They have not been taken into account in this short-term statement of costs and
returns because in some cases they will not be needed and because expenditure
on fencing can, if necessary, be delayed somewhat.
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than he would be otherwise. The capital value of his property will be
increased considerably but this will entail a temporary drain on cash
reserves or recourse to borrowing.

These considerations should not be allowed to obscure the fact that
pasture improvement is a very profitable investment. At present, the
typical net incomes on an unimproved goo-acre wheat-sheep farm would
be between £1,500 and £2,000. Pasture improvement can therefore
boost net income—on a farm of that size—by 80 to 100 per cent, at
present costs, even if wool prices remain at the relatively low levels
of the 1955-30 season,

In fact, pasture improvement would still be profitable if wool and
fat-lamb prices fell by 30 or 40 per cent and costs of seed, fertiliser
and labour remained at current levels. However, in that case the time
required to recoup the original cash outlay would be much greater,
There is little doubt that such a drop would have a marked effect on
the amount of pasture improvement carried out—but it would still be
a profitable investment.

APPENDIX L

Results of a Mail Survey of Crop Correspondents in Wheat Area

One hundred and seventy departmental crop correspondents were sent
a questionnaire regarding the normal carrying capacity of natural and
improved pastures on their farms. The correspondents who were
approached are situated in those sections of the southern and central
wheat belts where pasture improvement has become increasingly popular
in recent years. Correspondents in irrigation areas and districts were
not included. The purpose of the survey was to obtain information
about the increase in stocking rates resulting from pasture improvement
under farm conditions, the length of time involved in obtaining increases
in carrying capacity and the increase in wheat vields obtained after a
clover pasture phase.

One hundred and twenty-eight replies were received. Of these, 34
could not be used, mainly because pasture improvement was not prac-
tised or had been undertaken for a short time only. In addition, 18
farmers gave carrying capacities for lucerne-based pastures and five
farmers sowed Wimmera Rye only and no legumes. This left 71 usable
questionnaires from correspondents with subterranean clover-based
pastures. (In some cases other clovers were also present.) These
correspondents cannot, of course. be regarded as a random selection
of farmers. Crop correspondents have more contact with Departmental
officers than the “average farmer” and their practices and quality of
management are probably better. The estimates of carrying capacity
obtained should therefore be regarded as an indication of the results
obtained with good, rather than average, management.”

To estimate carrying capacities on a number of farms some unit for
comparing different grazing animals is necessary. The unit used is
one dry merino sheep. Crossbred sheep and other breeding ewes were
converted to that unit. The conversion rates used here were first worked

19On the other hand the average application of fertiliser by the crop corres-
pondents was no higher than the average for these cdistricts,
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out in Lang, Tulloh and Fennesy's “Survey of the Sheep Industry in
the Western District of Victoria” (School of Agriculture, University
of Melbourne, Table 119, p. 267).

The average carrying capacities of natural and improved pastures in
various stages of development are given in Table I. Natural pastures
carried an average of 1.2 dry sheep per acre (or two crossbred ewes
to three acres). Four vyears after pasture improvement had begun an
increase slightly exceeding 150 per cent was obtained. Figures for
later years were unfortunately not asked for. The greatest increase
was recorded in the second year whilst further substantial increases
occurred in the third and fourth years.

Tasre VII
Normal Carrving Capacities of 71 Wheat-sheep Farms
(Dry Sheep Equivalents)

Natural Pasture U 54
Improved Pasture—
First Year after Sowing <] I'5
Second Year after Sowing ... ce| 274
Third Year after Sowing vl 248
Fourth Year after Sowing ... <
Average Fertiliser Application (67 Farmers)..| 83 Ib. per Acre per Annum.

The increases estimated by the correspondents are in close agreement
with estimates prepared independently by a number of agricultural
advisers and research workers who were familiar with these districts.
To test the consistency of the farmers’ estimates three additional cross
tabulations were made. Farmers were classified according to (a) the
carrying capacity of their natural pastures and (0) the amount of
fertiliser used and (¢} the botanical composition of the sown pastures.
Comparisons on the basis of these classifications may be expected—on
theoretical grounds—to produce certain results and it 1s possible to
check whether the estimates conform to these expectations.

Differences in the carrying capacity of natural pastures in this area
are predominantly the result of differences in soils. Rainfall variations
would be a comparatively minor factor as the areas concerned exclude
the western portion of the wheat belt and the higher rainfall areas to the
east of the wheat belt. Differences in soil fertility are likely to be
reduced by pasture improvement as nitrogen—one of the major
factors responsible for low fertility—is made more freely available.
Poorer soils are—on the whole—Ilikely to respond proportionately more
to pasture improvement than better soils. In Table VIII the response
tc pasture improvement is given for three groups of farmers—those
with a normal carrying capacity of natural pastures of one dry sheep or
less, those between 1.01 and 1.5 sheep per acre and those with a
natural pasture carrying capacity exceeding 13 dry sheep per acre.
The figures conform to expectations. The increase in carrying capacity
between natural pastures and a four-year-old improved pasture on the
poorest soils is 240 per cent, on the next group 135 per cent and on the
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best soils 124 per cent. The difference between the second and and third
groups is unduly small because those correspondents with the best soils
tended to use substantially more fertiliser per acre which would affect
the response.

Taece VI1II

Awverage Carrying Capacities on 71 W heat-sheep Farnis
(Dry Sheep Equivalents)

1 Carrying Capacities of Natural Pastures

| ‘
| ‘
% I Sheep or | 1§ Sheep or ‘\ More than
i

less less | 1} Sheep
| |
Natural Pastures ... oo -7 13 i 19
Improved Pasture— ’ |
First Year after Sowing 11 15 1 19
Second Year after Sowing ... 1-8 2'4 ! 31
Third Year after Sowing 21 2:8 | 38
Fourth Year after Sowing ‘ 2+4 30 1 42
|
Average Fertiliser Application i 83 1b. 72 1b. i 103 lb.
Number of Farmers o 24 28 ! 19
i

e

The second comparison involves the classification of the farmers
according to the average annual quantity of superphosphate used per
acre. As shown in Table IX the results obtained by means of this
classification—namely the largest increases where superphosphate use is
greatest—are again in accordance with theoretical expectations. The
data in Table IX relate only to 67 correspondents. Two correspondents
used no superphosphate after the first year and were excluded from the
lowest group ; another two did not mention the amount of superphosphate
used.

TapLe IX

Average Carrying Capacities on &7 Wheat-sheep Farms
(Dry Sheep Equivalents)

Average Annual Application of

} Superphosphate
1

[ I
60 lb. or 61 1b. to | 101 lb.and

| less 100 b, | over

| |

| | |
Natural Pastures ... ol 12 2 | 14

Improved Pastures— : |
First Year after Sowing . 1 11 I-4 ‘ 21
Second Year after Sowing ... - 20 24 ‘» 30
Third Year after Sowing o 2-6 27 | 36
Fourth Year after Sowing o 249 31 | 39

Number of Farmers ... 24 23 ! 20
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For the third comparison the farmers were divided into two groups
according to the botanical composition of the pastures, Farmers who
specified species other than, or additional to, Subterranean Clover and
Wimmera Rye grass as main pasture mixtures were arbitrarily regarded
as possessing balanced pasture swards. This group (10 farmers) was
compared with. the remaining 61 farmers. The results, reproduced in
Table X showed considerably greater increases in carrymg capacity
among the “balanced pastures” group. However the superphosphate
use of the latter group was markedly higher so that the increase in
carrying capacity could not be attributed to the botanical composition
of the pasture. An alternative approach tried was to compare the
“balanced pastures group” with the “maximum fertiliser group” (i.e.
of Table TX), after deducting from the second group those correspon-
dents (five in number) who had balanced pastures and used more than
100 1b. of superphosphate, The comparison, also given in Table X,
shows—contrary to expectations—that the new “maximum fertiliser
group” obtains a greater increase in carrying capacity than the balanced
pasture group despite the latter’s greater average use of fertiliser.

TasLe X

Average Carrving Capacities for Various Groups of Wheat-sheep
Farmers

(Dry Sheep Equivalents)

Other Farmers

Pfsizla.rncse’(,i J All Other | who Use more
Grgue |  Farmers than 100 lb. of
p ‘ Superphosphate
—
Natural Pastures o 14 | 1-2 J 14
Improved Pastures— i |
First Year after Sowing Vel 1-8 14 2-I
Second Year after Sowing .. .ol 2-9 23 ‘ 31
Third Year after Sowing ... ol 34 2-7 37
Fourth Year after Sowing 1 37 31 ‘ 4T
Average Tertiliser Application [ 131 1b. 76 1b. ’l 116 Ib.
|
Number of Farmers } 10 f 61 \ 15

The number of observations in the balanced pasture group is of course,
very small. Another factor is that the classification of balanced pasture
or otherwise on the basis of the answers in the mail questionnaire is
considerably more arbitrary than the classification according to super-
phosphate use or original carrying capacity.

While the tests for consistency are therefore not as satisfactory as
one would like, the results do suggest that the correspondents’ estimates
of carrving capacity are reasonably consistent and probably as reliable
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as any other available evidence of the gains to be obtained from pasture
improvement under farming conditions in the wheat areas of New South
Wales.”

Only 31 of the correspondents attempted to estimate the increase in
wheat yields which they obtained from putting land under improved
pastures for a period of years. In many cases land sown to improved
pastures has not been cropped since. There was a wide range of
estimates of the resulting increase. Two correspondents estimated the
increase at less than 5 bushels, 17 estimates ranged from 5 to 9 bushels;
five estimates were between 10 and 14 bushels and seven correspondents
put the increase at 15 bushels or more. Most of the farmers in the last
group suggested that on country which had not been sown to clovers,
okeleton weed reduced wheat yields substantially—in many cases to
uneconomic levels.

A classification of estimated increases in wheat yields according to
the length of the pasture phase is given in Table X1,

TapLE X1

Estimated Increase in Wheat Yields

Average Estimated
Increase in

Number of Years | Number of Farmers \ Wheat Yields

! l (Bushels per Acre)
| ‘
| |

3—4 ‘ 3 ‘ 73
, |

5-6 o] 15 ‘ 10°6

7 Or more - 3 | 10°2
i 31 ‘ 96

APPENDIX II

The Effects of Taxation

Taxation makes development programmes such as pasture improve-
ment less profitable than they would have been in the absence of a
tax Hability. This is the result of two factors: Firstly, in most improve-
ment programmes the total income attributable to improvements will
exceed costs—hence a flat-rate of tax on income would increase the
total tax liability of the farmer (over the whole life of the developmental
project). In addition, under a progressive system of taxation the gains
in income obtained in the later years of development will be taxed at
4 heavier rate than the savings in tax obtained in the earlier yvears when
developmental expenditure reduces taxable income.

Min the financial calculations in the earlier section the following stocking rates
(in dry sheep equwal_ents) were used : Natural Pastures: 1.2z; Improved Pastures:
First Year after sowing: 1.3; Second Year: 1.8; Third Year: 24; Fourth Year:
2.7.
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To obtain a more concrete idea of the effects of taxation on the
profitability of a pasture improvement programme the changing tax
liability in different years is given in Table XI1I. The figures given
relate to the third pasture improvement programme discussed in the
text, namely, the sowing of 100 acres of pasture annually (on a
9oo-acre wheat-sheep farm). To construct this table certain assumptions
regarding tax rates and taxable income had to be made. These were i—

(1) Prices and costs during the entire pasture improvement period
are those used earlier in the text.

(2) Taxes payable are based on 1955-30 income tax rates.

(3) Two schedules of tax liability were worked based on two
values of taxable income prior to the pasture improvement
programme.  Taxable income depends on net income from
the farm (ignoring the possibility of outside sources of income)
and the personal deductions (e.g., dependants, medical ex-
penses, insurance) allowable in each case, Ag mentioned
earlier, the net income on a goo-acre wheat-sheep farm, under
the price and cost figures given will range from £1,500 to
£2,0c0 a year. To obtain the likely range of taxable incomes,
personal deductions of £4¢0 were allowed at the lowest likely
net income and £200 at the top income, giving two taxable
mcomes (£1,100 and £1,200 respectively). It is believed that
most farmers on an unimproved 9oo-acre farm of the type
specified would fall within these limits of taxable income (at
1955-50 prices and costs).

Ixpenses incurred in the course of the pasture improvement pro-
gramme outlined earlier are deductible for tax purposes. The only
exceptions are the purchase of extra ewes and rams, which are capital
items. Replacements of ewes and rams are deductible. (It is assumed
that uniform livestock valuations, over time, are used in the preparation
of tax returns.) To obtain the taxable income in any single year the
figure given under “Annual Cash Position” (Table V) is added to
the basic taxable income (£1,100 or £1,800) and an adustment is

made for the extra ewes and rams purchased in that vear (see columns
4 and 8, Table XV, Appendix III).*

As shown in Table XII, the savings in tax made in the earlier years
are comparatively small when compared with the extra taxes payable
when the additional investment increases taxable income. Total savings
in taxation in the improvement programme given are between £198
and £285, depending on the previous level of taxable income. The total
net increase in costs resulting from pasture improvement is £2,877.%
Given present rates of income tax and the likely range of incomes,
taxation will therefore reduce the effective cost of this particular pasture
improvement programme by approximately 7 to 10 per cent.

* For instance, in year 3, taking the basic taxable income as £1,100, the extra
expenses of pasture improvement were £740, leaving £360. To this must be
added the cost of purchasing 83 extra ewes (£415) and two rams (£60), which
are not deductible, giving a new taxable income of 1833,

8 This is the sum of “Annual Cash Position” over the first seven vears. This
differs from the level of the overdraft at the end of the seventh year, as no
allowance has been made for interest due annually.
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On the other hand, the financial gain from pasture improvement is
reduced more substantially. For instance, the long-term gain of £1,650
per annum (i.e., after allowing for increased annual costs of fencing

and water supplies) is reduced to a net annual gain after taxes of £1,016
or £1,124 respectively.

There are a number of ways of reducing this tax liability substantially.
One would be to convert the income gain into a capital gain by improv-
ing a property and then selling it and repeating this process. Another
method frequently used is to convert the farm business into a family
partnership so that individual incomes are reduced. However, it is
beyond the scope of this note to work out in detail the financial
implications of such a change.

TaprLe XI1I

Tax Liability Under One Pasture Improvement Programmnc*

|
‘ Lower Limit ] Upper Limit
Year ‘ ! 1 | Ext ‘ l | Lt
‘ Taxable i Tax Tax I :l‘}a;a | Taxable | Tax | Tax yf\a‘r{a
,‘ Income Payable | Saved  Payable 1 Income | Payable ‘ Saved | Payable
! i : ! | !
\ L \ 1
P4 P S R £ A /
Prior  to Pasture‘ ‘ ‘ i |
Improvement .| 5100 | 128 | .. ‘ 1,800 | 312 . ..
) S, ‘ 1,037 114 I4 i 1,737 | 203 H 19 |
2 936 | o+ 1 o34 1 e ‘ U636 | 261 |48 |
3 .. 861 8o . 48 | 1,561 | 242, 79
4 909 | 8 | 39 ... 1,609 | 256 ‘ 56|
5 33 | 76 . 5z | .. | ms3s o235 7|
6 dest | owp | oo e LOSI } 297 15
7 .| 1,239 1 159 ‘ 31§ 1,639 357 | . | 45
8 . 1,540 ‘ 237 | i 108 ‘ 2,240 461 ‘ 149
9 1,090 | 373 ‘ 245 | 2,690 629 1 .. 317
10 2,818 | 679 551 | 3,518 975 .1 663
1I 2,901 s13 | ... 1 3853 3,601 | 1,012 ‘ oo 700
12 .. 2,812 | 676 i 548 3,512 972 ‘ ' H60
“ Long Term 1’ 2,750 652 \ i 3524 3,450 040 ) 634

B S ————

* The provisions allowing for averaging of incomes have not been taken into
account in the calculation of tax lability.

+ Additional income taken as £1,650 a year—ie, average annual cost of
additional fencing and water supplies are allowed for.
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