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etor may at once commence arrangements for watering
his estate, where otherwise he would have to enter into
agreements with his neighbours to allow of a channel
being cut through their lands, or, where it would
be necessary, to form a combined and extemsive plan
for irrigating a large extent of country at once; as, for
instance, in the lower part of the Lake River, where the
fall is so small that to lead the water out of it by channels
they must be brought from so considerable a distance
above the estate to be watered as to pass perhaps through
two or three others before they reach it. The same is the
case with rivers which run in deep channels; as, for
instance, the lower parts of the South Esk and Derwent,
where the lands to be watered may be from 30 to 50 feet
above the level of the river. It is very probable that it
may appear at first sight that it would be too expensive
to attempt to irrigate by machinery ; but it should be made
the subject of calculation, or we may be deterred from
obtaining an advantage by the fear of an objection which
has no real existence. In India, Egypt, and many hot
‘countries it is found to answer to irrigate by machinery,
and the system is carried to a vast extent ; and it is well
known that in England many hundred thousand acres of
excellent land are made available by pumping out water,
not indeed to irrigate, but to drain them—which however
amounts to the same thing.

On calculating with a very intelligent and experienced
land-owner the cost and returns of irrigating land in New
South Wales by steam, where the water would be raised
more than 70 feet, there seemed no room to doubt that the
profits would be most abundant. There are three modes
by which this might be effected ; viz.—by steam, by animal
labour, or by windmills. The first would have the advan-
tage over the second in first cost and in annual outlay,
where the quantity to be raised was not very small. The
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second would require least skill in its management. The
third would be the cheapest of all, probably, as respects
the cost of management; but it would have the great
disadvantage of being uncertain, and liable to fail when
most wanted, unless a considerable reservoir was attached
toit: the wind is certainly most constant in the summer,
when it would be required, but in many situations no suffi-
ciently exposed spot could be found on an estate to ensure
a sufficient power in this way. With respect to the parti-
cular apparatus that might be used in raising the water,
probably the best for high lifts would be the common
forcing-pump ; but when the height does not exceed 30
feet, a chain of buckets would be applicable : it would
also have the advantage of being the simplest and least
expensive in its first cost. As I have had little practical
experience in raising water, as such information is to be
obtained in any Encyclop=dia, and as the machine-
makers are generally able to plan apparatus for raising
water, I shall not attempt to go into further particulars
on this point.—(See postscript.) '

Having obtained water by one of these three methods,
—viz. by a tank, by leading a channel from a river, or
by machinery,—it remains to apply it to the land. In the
Indian irrigation the land is perfectly levelled, divided by
little banks, and then flooded to the depth of some inches;
and the system is therefore entirely inapplicable to
Tasmania, where it will only be necessary to soak
the land,—and any person by a little consideration may
see how this can be effected : the principle is simply to
draw plough furrows along the principal natural ridges
of the field, and to let the water out of them into cross
furrows by means of a spade ; the water in flowing along
the furrows will soak the land for'some yards on each
side, and in this way the whole may be readily saturated.
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EXPENSE OF IRRIGATION.

This will, of course, vary greatly according to situation;
but an example of the probable cost of effecting it in
cach of the ways mentioned, taken from observation of
particular localities in the eolony, may be useful.

Cost of Tanks.—This, in the case of using the large
lakes and lagoons for this purpose, will be comparatively
insignificant. To raise the water in one of the lakes one
yard by means of a timber or stone work at the outlet,
would not, as in the case of the lakes at the head-of the
Clyde, cost more than from £20 to £50; and as this
might retain water enough for from 10,000 to 30,000
acres, it is evident that it would scarcely be felt at all. In
smaller lagoons or marshes—for instance, in an area con-
taining 1000 acres—an embankment of sufficient height

_to retain four yards of water might be constructed for
£300, where the outlet is (as it usually is) narrow; and
as such a reservoir would irrigate 10,000 acres, the cost
per acre would still be imperceptible. In a ‘small marsh
containing 30 acres, with a less favourable outlet, it
would cost perhaps £200 to retain three yards of water;
and as this would supply about 540 acres of grain land,
it would amount to less than 8s. per acre of such land,
and to three times that amount, or 24s. per acre, of grass
to be watered throughout the summer : this is the prin-
cipal ; the annual interest at 10 per cent. would be about
10d. and 30d. per acre respectively, and still therefore of

little consequence further than as requiring so much
capital.

Channels.—In a tolerably favourable situation, a
channel from one of the large rivers of two miles in
length might water 200 acres, and cost £400, including
a considerable quantity of blasting or troughing at the
commencement ; being £2 per acre in the first outlay, or
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4s. per acre per annum : there are situations in the colony
where a channel costing £400 would water much more -
than that extent.

In channels from the smaller rivers, an outlay of £600
upon a channel 3 yards wide at the head and 3 miles
long, including a regulating sluice, &c., might supply 600
acres, or at the rate of £1 per acre in first outlay, and 2s.
per annum ; and if the cost of a tank was to be added,
it would amount to 2s. 6d. per acre for the water.

Cost of Pumping.—The weight of a cubic yard of
water is about 1700 1bs. ; and supposing it to be raised 30
feet high, one horse power of steam would raise about 30
cubic yards per hour; and if the engine is worked twelve-
hours per day, that power would raise 360 cubic yards,
or sufficient for rather more than 22 acres. The cost
and expense of a ten-horse engine in this colony may be

~estimated as follows :—

: : £
First cost putting up, &e. cevececssees 600
Pump and buildings..... ciesesocee ... 150
£750
Interest on ditto at 10 per cent. ...... 75
Wear and tear of engine at 8 per cent... 60
Repairscc.cee.. tececsecscscrcseasnne 30
£165
Superintendent, half ayear............ 50
Fuel—3 tons per day, or, for 180 days,

540 tons at 25.6d. ..c.. ceesecss oo 70

Annual expense for 220 aéres .... £285

Or per acre, £1 6s.
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Thus the first cost would be not quite £3 10s. per acre,
and the annual cost, including interest, &c., £1 6s. per
acre, for land irrigated throughout the summer.

In this estimate I suppose the engine to be of the
common construction, and purchased in the colony;
also that, besides a sum for repairs, the whole engine and
boiler is replaced after seven years. In the cost of fuel,
it is supposed that it is brought from the immediate
neighbourhood by carts and bullocks belonging to the
farm. If the engine is sent for from England, the cost
will be less, but a year will be lost. '

If, however, the engine upon Avery’s principle, which
was lately tried in Hobart, should be brought into
use for this purpose, the expense would be greatly re-
duced ; the first cost would be £150, including putting
up, and the annual expense would then he about 18s.
per acre, and first cost about £1 7s. per acre. The ex-
pense of management would also be reduced, because the
engine is so simple that any intelligent labourer could
take charge of it.—(See postseript.) .

Pumping by Bullocks.—A pair of bullocks could raise
about three-fourths of the quantity that could be raised
by what is called a horse power in steam machinery, or

. they would water eleven acres per day, working eight
hours. I have not the means of obtaining accurate data
for the cost of bullock labour, but any land-owner can
correct the following estimate if it is wrong :—

- £
Cost of four pair of bullocks ....cccceee.. 120
Machinery ..ceeeeeveccccecccccencnss 100

First outlay.... £220
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‘ £
Interest upon ditto at 10 per cent. ...... 22
Repairs....ccivveeiiiiiiiniiann... 5
Man and boy for halfa year ............ 40
Keep of ballocks forditto «.covvvennn.. .12
Total cost for 44 acres ....... ..o £79

Or per acre £1 15s. per annum.

Pumping by Wind.—1 am unable to state the expense
of wind machinery, but it would probably cost much
less than steam machinery of the same power; and as
there would also be a saving in repairs and management,
and no fuel would be required, the total expense of irri-
gating by this means would most likely be much less
than by steam : it would, however, require the additional
expense of a reservoir, as its work would be so irregular.
Including this, however, the first outlay might be £1 per
acre, and the annual expense 10s. ; but in some situations
could not be used, and in all it would be rather uncertain.

The most advantageous plan for raising water for irri-
gation would be for an individual or company to establish
a powerful steam-engine, so as to supply several neigh-

-bouring estates, selling the water at a certain price. Thus

if it was proposed to water 2200 acres, raising the water
thirty feet, a 50-horse engine might be worked night
and day ; and the estimate for this would be,—

£
Cost of engine and boiler, putting up, &ec. 2000

Buildings and machinery............ .. 400
First costeevnoina.nn, .. X£2400

Or about per acre £1 2s. ' -
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The annual expense would be—

£

Interest at 10 per cent. ......cccuiceaenn 240
Wear and tearat 7 percent. ...... tecacs 168
Repairs.ecooeieeieeereeeceeeeneceanans 50
Management .....ccciciiiiiieincnnnan 40
Two firemen.eeeceeeeeeececescerannnns 70
4500 tons, or 1 ton per hour, at 2s. 6d. .. 560

Total annual expense ....cceeen.. £1128

Or per acre 10s. per annum.,
Summary of the estimated outlay per acre for irri-
gating:— £ s d.
From large rivers by means of channel.. 2 0 O
From smaller rivers, including cost of a

tank ........ci0ien.. cecesennn 1 5 0
From small tanks............ ceesanes .012 O
Pumping by steam on a small scale .... 3 10 O

Ditto ditto ona large scale .... 1 2 0

Ditto by bullocks.....ceceeoenn... .. 5 0 0

Ditto by wind .........cciiiiaaa.. 1 0O

Annual cost per acre, including interest and every
thing :—
From large rivers c cecceeceacecccnnces 0 4
From smaller rivers ....ccceeveneenn.. 0 2 6
Pumping by steam, 30 feet high, on a
small seale . ovvvenenreneannananns 1 6 0

Ditto ditto on a largescale .... 010 O

Ditto by bullocks.......coieani.nn. 115 0

Ditto by wind .........ciiaiia... 010 O

In these rough estimates, I have in view many situa-
tions in the island, but not such ds:are most favourable.
The estimate must of course vary éxtremely in different
places, but it will probably be found that the above rates
would include a very great extent of the best land in the
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island. It must be remembered that these estimates
are all for land to be watered throughout the summer,
or for half the year: only one-third - of this quantlty
of water would be required for grain land.

Advantages.—There seems scarcely any room for doubt
that, at the highest rate above estimated, the profit arising
from irrigation in the present state of the colony would
be greater than that arising from any other employment
of capital. The produce of irrigated land is not a
matter of doubt; sufficient has been already done by en-
terprising individuals to show what it is ; and, indeed, so
well are these effects known, that the main point now
is rather to show the practicability of carrying out the
system extensively, and the means and probable expense
of doing it.

The effect of the system, if extensively carried out,
must be incalculable. There are several hundred thou-
sand acres in the colony capable of being irrigated by
some one of the methods suggested; and the gross pro-
duce of an acre of land irrigated throughout the summer
will on an average be probably threefold that of land not
supplied with water. Besides the plan of laying down
with grass such land asis fully irrigated, no doubta

v system of cultivation will be discovered by which the land
may be first employed to produce a white crop, and be-
tween the harvest and seed-time some intermediate crop,
which the water will enable it to bear. . At present,
indeed, it seems evident that nothing could be more pro-
fitable than grass; but it would be well that the attention
of the agriculturist should be given to the question of
the best system of cultivation for such irrigated lands, in
the case of that happening which may confidently be
-expected, that the demand upon the'eolony for grain and
potatoes will far exceed any thing that has yet been
witnessed. Now that the subject of emigration has been
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